Time-Varying Expected Small
Firm Returns and
Closed-End Fund Discounts

Bhaskaran Swaminathan
Cornell University

This article describes the relation between closed-
end fund discounts and time-varying expected
excess returns on small firms. The results indi-

cate that closed-end fund discounts forecast fu-

ture excess returns on small firms. The informa-

tion in discounts is independent of that in other
commonly used forecasting variables such as the
dividend yield on the market, the default spread,

and the term spread. Furtbermore, the closed-

end fund discount forecasts only the small firm

Jactor return and is the only variable that fore-

casts the small firm factor return. Additional
tests indicate that the information in discounts is

related to expectations of future earnings

growth and expectations of future inflation.

These results provide significant support for a

rational explanation of the time-series relation-

ship between discounts and expected returns on

small firms.

In this article, we examine the time-series relation-
ship between closed-end fund discounts and small
firm expected returns and explore the implications
of the relationship for the economic behavior of in-
dividual investors. In a recent article, Lee, Shleifer,
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and Thaler (1991) report that changes in closed-end fund discounts are
negatively correlated with small firm returns. Since both small firms
and closed-end funds are typically owned by individual investors,
Lee, Shleifer, and Thaler interpret their results as evidence that stock
prices are affected by nonfundamental factors such as investor senti-
ment or noise trading.! While their results suggest that there is com-
mon variation in small firm and closed-end fund prices, it remains
unclear whether this variation is due to economic fundamentals or
investor sentiment. In this article, we cast discounts on closed-end
funds in a time varying expected return framework and show that
the Lee, Shleifer, and Thaler results are just one facet of the relation
between discounts and time-varying small firm expected returns. This
raises the issue of whether this time-series relationship is due to in-
vestor expectations about future macroeconomic conditions or is due
to nonfundamental risks such as investor sentiment.

We investigate this issue empirically using the long horizon re-
gression framework. The empirical results indicate that closed-end
fund discounts forecast future excess returns on small firms. The fore-
casting power of discounts is robust even in the presence of other
forecasting variables such as the dividend yield on the market, the
default spread, and the term spread. Additional tests show that the
relationship between discounts and small firm expected returns arises
from positive covariance between discounts and the small firm factor
risk premium. Furthermore, the discount does not contain information
about any other factor risk premia and is the only variable we examine
that covaries with the small firm factor risk premium. Finally, we find
that discounts contain information about future expected real earn-
ings growth of both small firms and large firms and future expected
inflation.

The relation between discounts and future economic conditions
suggests that there may be a rational explanation for the time-series
relationship between discounts and expected returns on small firms.
Specifically, the time variation in discounts may be related to chang-
ing (rational) expectations or risk aversion of individual investors. The
relation between discounts and future economic conditions also sug-
gests that there may be rational reasons for the existence of discounts.
However, this issue is not directly addressed in this work.

This article is organized as follows. Section 1 analyzes the infor-
mation content of discounts using a log-linear framework. Section 2
describes the empirical tests and the data, Section 3 presents evidence

See De Long et al. (1990) for a model of noise trading.
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of time variation in expected small firm returns tracked by closed-end
fund discounts. Section 4 ties the time variation in small firm expected
returns to time variation in underlying factor risk premia. Section 5 ex-
amines the relationship between discounts and future economic in-
dicators. Section 6 interprets the empirical results and Section 7 con-
cludes.

Information Content of Discounts

In this section we derive a relation between discounts and stock re-
turns using the approximate log-linear relation among prices, divi-
dends, and returns proposed by Campbell and Shiller (1988). We use
this relation to compare two types of regression tests that can be used
to analyze the correlation between discounts and small firm returns.

Consider an arbitrary security (portfolio) i. Let p;; be the log real
stock price of this arbitrary security i, d;; be the log real dividend,
and e;; be the excess return. The excess stock return is defined as the
difference between log real stock return and log real interest rate.?
Let 7; be the log real interest rate. Now, denote the closed-end fund
by the subscript i = f and the net asset value by the subscript i = 7.
Then, using the ex ante version of the log-linear relationship, we can
write the dividend yields corresponding to the net asset value and the
closed-end fund share price as follows:

=)
dn,t - pn,t == Et Zpﬁ(en,t—&-lﬁ-k + Ti41+k — Ad71,1+1+le) - Kn’ (1)
k=0

o0
dpi— pre = L pr/e(eflt-i-l-i-/e + rep1vk — Adpipie) — K, (2
k=0

where p, (0 < p,, < 1) is the average ratio of the net asset value to
the sum of the net asset value and the dividend, py (0 < py < D) is
the average ratio of the closed-end fund share price to the sum of the
share price and the dividend, and K;, and K are nonlinear functions
of p,, and py, respectively. Since d,,; = dy, = d, for closed-end funds,

2 Since ¢, is the difference between two real quantities, the inflation term cancels out and we can
measure ¢;, as the difference between log nominal returns.
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we can compute the log discount §; = p,; — py, from Equations (1)
and (2)3

o0 o0
3 = (Ky — Kp) + Z P?Et(eﬁz+1+/e) - Z PRE (en 1+151)
k=0 k=0

+ D (0f = PR Eratr) = Y_(0f — P E(Adirps). (3)
k=0 k=0

Equation (3) says that discounts vary with the differential variation in
the conditional expected excess returns of the closed-end fund share
price and the net asset value, and fluctuations in dividend growth rates
and real interest rates. The effect of terms involving real interest rate
and dividend growth on the time-series variation in discounts depends
on how close p,, is to py. For a portfolio of domestic stock closed-end
funds, during the time period 1965 to 1985 (the Lee, Shleifer, Thaler
data set), we find that the average ratio of stock price to the sum
of stock price and the dividend for the closed-end fund and the net
asset value are, respectively, ps = 0.99056 and p, = 0.99154. The
difference between p,, and p is 0.00094.4

This suggests that the direct effect of terms involving real interest
rates and real dividend growth on closed-end fund discounts is likely
to be small relative to that of terms involving conditional expected
excess returns.’ Ultimately, how much contribution these terms make
to the time-series variation in discounts is an issue that can only be
empirically determined. The correlation between closed-end fund dis-
counts and 1-month real T-bill return is approximately —0.30, which
is not very large. Table 1, panel D shows that there is very little corre-
lation between closed-end fund discounts and the nominal 1-month
T-bill yield. The same is true with respect to the average yield on a
portfolio of AAA bonds and the spread between the AAA yield and the
1-month T-bill yield. The standard deviation of the monthly dividend
yield on the closed-end fund share price is 0.19% and the standard de-
viation of the monthly dividend yield on the net asset value is 0.16%.

We abstract away from issues such as capital gains tax liabilities and management fees that lead
to differences in dividends between closed-end funds and the underlying securities. These dif-
ferences may be a source of average discounts. However, since we are interested in this article
only in the time-series variation in discounts, these approximations are not expected to be major
sources of error. In addition, we assume that closed-end funds pay out dividends as soon as they
become available on the underlying assets. This is not an unreasonable assumption since most
closed-end funds pay quarterly dividends. Also, federal law requires closed-end funds to pay
out the collected dividends within a year if they want to maintain their beneficial tax status [see
Anderson and Born (1992)].

* pr < pu because the closed-end fund has a higher dividend yield than the net asset value. The

o

higher dividend yield is due to the fact that historically domestic stock closed-end funds have
sold on average at a discount.

These terms will, however, have a significant effect on average discounts.
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Since dividends are much less volatile than stock prices, it is unlikely
that the term involving dividend growth will have a big influence on
the time-series variation in discounts.

Therefore, we may think of discounts as a noisy proxy of the differ-
ential variation in conditional expected excess returns of the closed-
end fund share price and the net asset value. Thompson (1978) reports
that discounts contain information about the future expected returns
of closed-end funds but not the net asset value. This suggests that dis-
counts track some independent sources of variation in the conditional
expected excess returns of closed-end funds. If the expected return
components tracked by discounts also affect the conditional expected
excess returns of other securities then there will be common varia-
tion between discounts and the conditional expected excess returns
of other securities. To see this more clearly, assume that discounts fol-
low an AR(1) process with AR(1) coefficient A (0 < A < 1). Consider
a security (for instance, the small firm portfolio) whose conditional
expected excess return is correlated with the expected return compo-
nents affecting closed-end fund discounts. Let us denote this security
with the subscript i = s. Suppose that the conditional expected excess
return on security s follows an AR(1) process with AR(1) coefficient
y (0 <y < 1. Thus

8 = g+ 61+ Us s, @
Ei(es141) = b+ yE_1(ess) + s, )

where u5; is the shock to discounts which depends primarily on
shocks to Ei(ef11) and Ei(ey,4+1) and vy, is the shock to conditional
expected excess returns of security s. Consider now the expression
for the excess return of security s using the log-linear framework of
Campbell (1991):

€1 = Ez‘fl(es,t) + Us,a,t — Us,r,t — Us,e,r- (6)

where vg 4, = (£, — Ej—1) ZZO:O pf Ad 14, represents new information
about dividends, vs,; = (E; — Ei—1) ZZO:O pf i+ represents new in-
formation about real interest rates and vs ¢ ; = (E;—E;_1) Zzozl ,of .1tk
represents new information about conditional expected excess returns.®
Using Equation (5), the expression for v; . ; can be simplified to v . ; =
psts.t/(1 — psy).

There will be common variation between closed-end fund dis-
counts and the conditional expected excess returns of security s, if
vs.; and v, land therefore §; and E;(es 1)l are correlated. There

© Veas, Usrs, and v, can be contemporaneously correlated with one another.
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Table 1

Summary statistics for monthly returns and forecasting variables

Panel A: Returns

Sum of autocorrelations up to lag

Variable Mean Standard Minimum Maximum 1 3 12 36 60 84
deviation
Vw 0.22 4.63 —24.91 15.04 0.07  0.00 —0.08 —0.46 —0.21 —0.36
EW 0.40 5.68 —30.12 25.64 0.16 0.08 0.04 —0.25 —0.16 —0.44
P1-P10 0.31 5.61 —19.77 33.57 0.07 0.05 0.70 1.11 1.14 1.03
Vweef 0.42 4.53 —21.30 15.45 0.11 —0.02 0.09 —0.27 —0.06 —0.42
Vwnav 0.25 4.37 —21.90 12,51 0.08 0.07 —0.07 —0.52 —0.26 —0.45
Vwdiff 0.17 2.39 —7.01 10.20 —0.07 —0.07 —0.02 0.01 —0.26 —0.45
SMB 0.23 2.98 —10.64 10.48 0.18 0.26 0.82 1.30 1.03 0.18
HML 0.41 2.64 —10.26 8.54 0.17 019 026 015 —-0.47 —0.77
Defret 0.05 1.97 —06.16 5.58 —0.24 —0.36 —0.30 —0.52 —0.40 —0.48
Termret —0.02 3.13 —9.62 12.92 0.04 —0.11 026 0.01 —0.05 —0.13
Panel B: Forecasting Variables
Autocorrelation at lag
Variable  Mean Standard Minimum Maximum 1 3 12 36 60 84
deviation
D/P 3.95 0.83 2.57 6.27 0.97 091 0.66 0.46 0.15 —0.11
Def 0.57 0.34 —0.27 1.46 0.88 073 047 —0.02 022 0.20
Term 2.29 1.67 —2.67 6.88 0.86 0.69 038 —0.08 —0.07 —0.10
Thyld 6.88 2.66 2.52 16.82 094 083 0.1 0.14 0.01 —0.15
Vwdsc 10.88 8.49 —10.91 25.28 0.96 0.92 0.72 0.07 —0.17 —0.26
AVwdsc —0.02 2.14 —7.76 7.24 —0.11 0.14 0.17 0.09 0.08 0.07
Panel C: Correlation among returns
Name VW EW P1-P10 SMB HML  Defret  Termret
EW 0.93
P1-P10 0.20 0.52
SMB 0.32 0.62 0.83
HML —0.38 —0.24 0.23 —0.09
Defret —0.12 —0.04 0.20 0.17 0.10
Termret 0.24 0.28 —0.09 —0.06 —0.04 —-0.81
AVwdsc 0.17 0.07 —0.18 —0.09 —0.31 —0.01 0.01

Panel D: Correlation among forecasting variables

Name D/P Def Term Thyld — AAAyld
Def 0.37

Term 0.04 0.20

Tbyld 0.67 031 —0.43

AAAyld  0.75 0.47 0.21 0.79

Vwdsc 027 —-0.14 —0.21 0.12 —0.01

The data is of monthly frequency and expressed in percent. The time period covered is 7/65
to 12/90. All returns are continuously compounded excess returns. The factor proxy returns are
also continuously compounded. VW and EW are, respectively, the CRSP NYSE value weighted
and equal weighted monthly returns. P7 and P10 are, respectively, the monthly returns on the
smallest and the largest size decile portfolios of NYSE stocks. Vwceef and Vwnav are, respectively,
the monthly closed-end fund share price and net asset value returns on a value-weighted portfolio
of domestic stock closed-end funds and Vwdiff= Vwcef— Vwnav. SMB, HML, Defret and Termret,
respectively, are proxies of firm size, book-to-market, default, and term risk factors. D/P is the
annualized value weighted dividend yield, Def is the annualized default spread, Term is the
annualized term spread, Thyld is the nominal annualized yield on 1-month T-bills, A4Ayld is
the nominal annualized yield on a portfolio of AAA bonds, and Vwdsc is the value weighted
closed-end fund discount, all measured end-of-month. A Vwdsc is the change in Vwdsc.
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are two ways of testing for common variation in closed-end fund
discounts and stock returns: using contemporaneous regressions and
using forecasting regressions. First, consider the contemporaneous re-
gression approach of Lee, Shleifer, and Thaler (1991) in which excess
returns of security s are regressed on the change in discounts:

es,,za—i-bAS,—i-M,. (7)

The slope coefficient from this regression is given by

b = b [cov(2. Us 1) — COV(Us sy Us 1) — ps COVWit, Lo.1)
Var(AS,) s,d,ts Us t s, 1ty US,t 1— 05y
— (1 — 2)cov(E_1(ess), 8;-1)). €©)

Suppose, that §; and E;(es;+1) are positively correlated. This ensures
that the last two terms inside the square brackets on the right-hand
side of Equation (8) are negative. However, whether the slope coef-
ficient b is positive or negative will depend on the other covariance
terms on the right-hand side of Equation (8), which can be positive or
negative. Consider now a multiperiod forecasting regression of future
excess returns on the current level of discounts:

K
Z e 1+k = ag + bg 8 + 14k 9
=1

The slope coefficient from this regression is given by

b = 1— VK % covlE;(es,1+1), 3t]‘ (10)
1—y var(é;)

If the conditional expected excess return of security s and the closed-
end fund discount are positively (negatively) correlated then the slope
coefficient bg will be positive (negative). The advantage of the fore-
casting regression test is that it provides unambiguous inference about
the correlation between the conditional expected excess return of se-
curity s and the closed-end fund discount. To the extent that discounts
proxy for expected return components that are unique to the closed-
end fund, the forecasting regression also provides unambiguous in-
ference about common variation between the conditional expected
excess returns of security s and the closed-end fund share price.

Let us examine the Lee, Shleifer, and Thaler (1991) regression re-
sults in the context of Equation (8). Lee, Shleifer, and Thaler report
that changes in discounts covary negatively with small firm returns.
Does this imply that the conditional expected excess returns of closed-
end funds and small firms covary positively with one another? Not
necessarily, since a negative covariance may arise even if shocks to
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discounts, vs;, and shocks to conditional expected excess returns of
security s, vs;, are independent. For instance, if shocks to discounts,
us.1, is positively correlated with new information about real interest
rates, v, but uncorrelated with new information about dividends,
vs.4.1, and new information about conditional expected excess returns,
vs.1, then the slope coefficient b can be negative. This, however, does
not imply that there is common variation in the conditional expected
excess returns of small firms and closed-end funds.

Even if the multiperiod forecasting regression test confirmed the
Lee, Sheleifer, and Thaler results, it is not apparent whether discounts
capture some independent sources of variation in the conditional ex-
pected excess returns on small firms or simply proxy for other ex-
pected return variables such as the dividend yield on the market, the
default spread, and the term spread. It is also possible that the correla-
tion between discounts and conditional expected returns of other se-
curities is due to common interest rate effects [see Equation (3) which
contains an interest rate term on the right-hand side]. The final issue
is, even if discounts do track some independent source of variation in
the conditional expected excess returns on small firms, whether such
variation is consistent with rational models of asset pricing.

In order to address these issues, our empirical tests proceed as
follows: (1) we test whether discounts forecast future excess returns
on small firms and closed-end fund share price returns; (2) we test
whether the forecasting power of discounts (f any) is related to the
forecasting power of variables such as the dividend yield, the default
spread, and the term spread; (3) we test whether discounts forecast
variables that arguably proxy for risk factors in the economy; and (4)
we test whether closed-end fund discounts have information about
future macroeconomic variables.

. Methodology

The primary empirical test we use to examine the relation between
discounts and future returns is the multiperiod forecasting regression
test of Fama and French (1988a,b, 1989): Consider the OLS regression:

K
ZRt+le = X0 + ik 1, (11)
k=1

where R, is the continuously compounded excess return per month,
X; is a 1 x m row vector of explanatory variables (including the inter-
cept) known by the end of month ¢, w1k ; is the regression residual, 6
is an mx 1 vector of slope coefficients, and K is the return horizon. For
convenience, henceforth, we refer to excess returns simply as returns.
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The above regression is usually run with overlapping observations.
This implies that the regression residual will be serially correlated up
to lag K — 1 under both the null hypothesis and alternate hypotheses
that fully account for time-varying expected returns.” In addition, the
regression residuals may be conditionally heteroskedastic. To correct
for both the induced autocorrelation due to the regression overlap and
the conditional heteroskedasticity, we use the GMM standard errors
with Newey—West correction [see Hansen (1982), Hansen and Hodrick
(1980), and Newey and West (1987)]. The forecasting regressions are
run for eight horizons, K = 1, 12, 24, 36, 48, 60, 72, 84. Since the re-
gressions corresponding to different horizons use the same data, the
corresponding regression slopes will be correlated. Therefore, we use
the average slope statistic suggested by Richardson and Stock (1989)
to test the hypothesis that the slopes at various horizons are jointly
equal to zero.

2.1 Econometric considerations

In our empirical tests we report asymptotic Z-statistics computed us-
ing the GMM standard errors. These asymptotic Z-statistics, although
consistent, may be biased in finite samples. The bias arises from three
sources: the first two are small sample biases, while the last is due
to the degree of overlap in the sample. First, since the independent
variables in the OLS regressions are not strictly exogenous but only
predetermined, the OLS estimators of the slope coefficients would be
biased in small samples [see Stambaugh (1986)]. Second, as observed
by Richardson and Smith (1991), although the GMM standard errors
consistently estimate the asymptotic variance-covariance matrix, they
are biased in small samples due to the sampling variation in estimating
the autocovariances. Third, as noted by Richardson and Stock (1989),
the asymptotic distribution of the OLS estimators may not work well if
the degree of overlap is high relative to the sample size, that is, if K is
large relative to T'. As a result of these biases, the null hypothesis of no
forecastability tends to get rejected too often for a given significance
level. In order to overcome this problem, we generate small sample
distributions of the OLS statistics using Monte Carlo simulations [see
Hodrick (1992) and Nelson and Kim (1993)]. Appendix A explains the
Monte Carlo simulation methodology.

7 The regression residual may be autocorrelated beyond lag K — 1 under the alternate hypothesis
if the regressors do not capture all of the time variation.
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2.2 Data

The return data includes size decile returns; value weighted and equal
weighted market portfolio returns; returns on mimicking portfolios for
size; book-to-market, default, and term risk factors; and 1-month T-bill
returns. The data on the explanatory variables includes the dividend
yield on the value weighted market portfolio, the default spread, the
term spread, and the value weighted closed-end fund discount. The
macroeconomic data includes quarterly growth rates in real gross do-
mestic product, real consumption and aggregate corporate earnings,
quarterly inflation rates, and annual growth rates of real earnings of
manufacturing firms based on asset size. These variables are explained
in detail below.

2.2.1 Stock returns. The stock return data is obtained from the
Center for Research in Security Prices (CRSP) New York Stock Ex-
change (NYSE) stock files for the sample period July 1965 to De-
cember 1990. We use returns on 10 size-ranked portfolios and value
weighted and equal weighted market indices. The size decile port-
folios are formed as follows. In December of each year, all stocks
trading on the NYSE are ranked based on the market value of their
equity (size) and divided into 10 portfolios with an approximately
equal number of stocks. Only firms with ordinary common shares are
included in these portfolios. In addition, all closed-end funds and real
estate investment trusts are excluded. This will minimize any spuri-
ous association between closed-end fund discounts and small firm
returns. Once the size decile portfolios are formed in this manner,
membership in the portfolios is kept constant over the following year
and equal weighted monthly returns are computed. This process is re-
peated every year and a time series of monthly returns on the decile
portfolios is obtained. The smallest size decile portfolio return is de-
noted P71 and the largest size decile portfolio return is denoted P70.
The two market portfolio returns are the NYSE value weighted market
return and the NYSE equal weighted market return, denoted VW and
EW, respectively. All returns are converted to monthly continuously
compounded excess returns. The monthly excess return is defined as
the difference between the continuously compounded 1-month stock
portfolio return and the continuously compounded 1-month T-bill re-
turn. The 1-month T-bill return is obtained from the Fama CRSP files
and is computed from the 1-month T-bill yield at the end of the pre-
vious month.
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2.2.2 Factor returns. The mimicking portfolio returns for size and
book-to-market factors are the ones used by Fama and French (1993).8
The two returns proxy for risk factors associated with size and book-
to-market and are denoted SMB and HML, respectively. SMB is the
return on a portfolio that longs small firms and shorts large firms
of approximately the same book-to-market value. HML is the return
on a portfolio that longs high book-to-market firms and shorts low
book-to-market firms of approximately the same size. They are con-
verted into continuously compounded returns. The mimicking port-
folio returns for default and term factors are computed according to
the definition in Fama and French (1993). The default factor, Defret,
is defined as the difference between the continuously compounded
return on a market portfolio of long-term corporate bonds (obtained
from Ibbotson Associates) and the continuously compounded returns
on a portfolio of long-term government bonds (obtained from CRSP
SBBI series). The term factor, Termret, is defined as the difference
between the continuously compounded return on a portfolio of long-
term government bonds and the continuously compounded 1-month
T-bill return. The corporate bond returns are obtained from the Cor-
porate Bond Module of Ibbotson Associates. The government bond
returns are obtained from the CRSP Stocks, Bonds, Bills, and Infla-
tion (SBBI) series. The 1-month T-bill returns are obtained from Fama
CRSP files.

2.2.3 Business cycle variables. The dividend yield on the market
is constructed according to the procedure suggested by Fama and
French (1988a). An annualized dividend yield, denoted D/P, is com-
puted at the end of each month by summing the previous 12 months’
dividends on the CRSP NYSE value weighted stock portfolio and then
dividing the sum by the value of the portfolio at the end of the month.
The use of annualized dividends avoids the seasonal in monthly div-
idends. The default spread, Def; is a measure of the default risk pre-
mium in the economy and is defined as the difference between the
end-of-month yield on a market portfolio of corporate bonds and the
end-of-month yield on a portfolio of AAA bonds. The term spread,
Term, is a measure of the term risk premium in the economy and is
defined as the difference between the end-of-month yield on a portfo-
lio of AAA bonds and the end-of-month yield on a 1-month T-bill. The
corporate bond yields are obtained from the Corporate Bond Module
of Ibbotson and Associates.

8 We thank Ken French for permitting us to use this data. For detailed information on how the size
and book-to-market factors are constructed see Fama and French (1993).
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2.2.4 Closed-end fund discounts and returns. The closed-end
fund discount data for the period July 1965 to December 1985 are
the same as those used by Lee, Shleifer, and Thaler (1991). The data
for the 1985 to 1990 time period was hand collected from the Wall
Street Journal (WSJ) using the procedure described by Lee, Shleifer,
and Thaler in their article. First, a list of 33 domestic stock funds was
compiled from the Wiesenberger Investment Companies Services an-
nual survey of mutual funds.” For these 33 funds, end-of-month stock
prices, net asset values, and discounts were collected from the W§J.
This data was then combined with the number of shares outstanding
data from the CRSP NYSE stock files to obtain the net asset value of
the fund, NAV. This data was then used to construct a monthly value
weighted index of closed-end fund discounts, Viwdsc. Defining the net
asset value of fund 7 at time ¢ as NAV;, and the share price of fund i
at time ¢ as Py, we have

N,
Vwdsc, = E wj, Discy;.
i=1

NAV,
T NAV,
assigned to fund 7 at time ¢ based on its NAV relative to the total NAV of
all funds at time ¢ and 1, is the number of funds available at time ¢. The
changes in Vwdsc are obtained after controlling for common member-
ship in adjacent months, ' thus, A Vwdsc, = Vwdsc,— Vwdsc;_,. These
definitions are the same as those used by Lee, Shleifer, and Thaler
(199D.1' Vwnav is the monthly net asset value return on a value
weighted portfolio of domestic stock closed-end funds and Vwcef is
the corresponding share price return. Vwnavand Viwcefare converted
to continuously compounded excess returns. Vwdiff= Viwcef— Vwnav
is the difference between closed-end fund share price returns and net
asset value returns. The dividends on closed-end funds were obtained
from the CRSP stock files.

NAV,, -

where w;, = and Disc;; = NAY - x 100. wj is the weight

it

2.2.5 Macroeconomic variables. The macroeconomic variables
used in this study include the growth rates in quarterly real gross
domestic product, Ggdpq, quarterly real aggregate consumption, Gcg,

We use only domestic stock funds to be consistent with the original Lee, Shleifer, and Thaler data
set. The number of funds available each month during this period varied from 9 to 30.

In other words, each fund should have discounts available in the current month and the past
month to be included in the portfolio of funds used in the computation of the change in discount.

We also constructed an equal weighted index of domestic stock fund discounts and value weighted
and equal weighted indices of domestic plus foreign stock fund discounts. All these indices had
time-series properties similar to that of Vawdsc.
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quarterly real durables consumption, Gedg, quarterly real nondurables
consumption plus services, Geng, quarterly aggregate corporate prof-
its, Gpatqg, and quarterly inflation rate measured from the consumer
price index for all urban consumers, Gepiqg. All growth rates are com-
puted as log differences. The data on gross domestic product, con-
sumption, and aggregate corporate profits are seasonally adjusted and
are obtained from the CITIBASE files. The data runs from the third
quarter of 1965 to the fourth quarter of 1990. The inflation data is not
seasonally adjusted and is obtained from the CRSP SBBI files. In ad-
dition, annual earnings growth rates of manufacturing firms by asset
size are also used. Gpatal is the annual growth rate of real earn-
ings of manufacturing firms with total assets (book value) less than
$100 million, GpataZ2 is the annual growth rate of real earnings of
manufacturing firms with total assets of $100 to $1,000 million, and
Gpata3 is the annual growth rate of real earnings of manufacturing
firms with total assets greater than $1,000 million. The data on the
earnings of manufacturing firms is taken from the Quarterly Financial
Report (QFR) published by the Commerce Department.!? The annual
real earnings growth rates are computed by subtracting the contin-
uously compounded annual inflation rate from the annual nominal
earnings growth rate. Using annual earnings growth rates avoids the
seasonal in quarterly earnings growth rates.

2.3 Descriptive statistics

Table 1 presents summary statistics for the data described above. The
average return difference Viwcef-Vwnav is positive, which implies that
discounts must be narrowing over the sample period. The negative
correlation in the return data at long horizons (see panel A) are in-
dicative of mean reversion in stock prices. The small firm premium
defined as P1 — P10 and the small firm factor, SMB, exhibit similar
patterns of autocorrelation. The autocorrelations of the explanatory
variables, the dividend yield, the default spread, the term spread, and
the discount (see panel B) are high and decline slowly over longer
lags. Since these variables move slowly over time, return forecastabil-

The data was hand collected from the Quarterly Financial Report (QFR) published by the Eco-
nomics and Statistics Administration of the U.S. Department of Commerce. The QFR publishes
estimated balance sheet and income statement information for all manufacturing corporations
based on a stratified (on size and industry) sample survey. A major portion of the sample is cho-
sen from the Internal Revenue Service (IRS) file of corporate entities that file Form 1120 or 1120S
and have their principal activity in manufacturing, mining, or wholesale or retail trade. In addition,
a separate sample is drawn from applications for a federal Social Security Employer’s Identifica-
tion Number filed with the Social Security Administration (SSA) during the previous quarter by
new corporations. According to the QFR, “the composition of the sample changes each quarter to
reflect the effects of corporate births, deaths, acquisitions, divestitures, mergers, consolidations,
and the like.” There does not seem to be any survivorship bias in this data.
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ity by these variables would indicate a slowly moving expected return
component in stock returns. Panel C presents correlations among the
return variables. Not surprisingly, the small firm factor, SMB, is very
highly correlated with P1 — P10. The high correlation (83%) indicates
that the small firm premium P1 — P10 may well be used as a proxy
of the small firm factor. There is very little correlation between the
change in discounts, A Vwdsc, and the other return variables. How-
ever, the change in discounts, A Vwdsc, is negatively correlated with
P1— P10, SMB, and HML even though the correlations are small. This
suggests that there may be some common variation among all four
variables. Panel D presents correlations among the explanatory vari-
ables. The correlations between discount and the dividend yield, the
default spread, the term spread, the 1-month T-bill yield, and the AAA
yield are quite small.

. The Relation Between Small Firm Expected Returns and

Discounts

In this section we examine the link between discounts and future ex-
pected returns. Specifically, we test if discounts forecast future small
firm returns. We first run univariate forecasting regressions as a pre-
liminary test of the results reported by Lee, Shleifer, and Thaler (1991).
Then we run multivariate forecasting regressions involving other ex-
planatory variables to ensure that discounts have independent ex-
planatory power.

3.1 Univariate forecasting regressions
The specification for the univariate forecasting regression is as follows:

K
Z Rt_;,_]e =a-+ b VZUdSCt + U+ K, t- (12)
k=1

The returns we examine are closed-end fund share price returns,
Vwceef, closed-end fund net asset value returns, Vwnav, the difference
between closed-end fund share price returns and net asset value re-
turns, Vwdiff, NYSE value weighted excess returns, VW, NYSE equal
weighted excess returns, EW, and the small firm premium, P1—P10.13
We first present results with respect to closed-end fund share price
returns and closed-end fund net asset value returns since this allows
us to determine whether discounts are associated with time-varying
expected returns of closed-end fund share price or net asset value.

The small firm premium is an ex post measure of the small firm risk premium.
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We expect high discounts to forecast high expected closed-end fund
returns and/or low expected net asset value returns. If the results of
Brauer (1988) and Thompson (1978) are any indication, then discounts
should forecast only future closed-end fund share price returns. Since
negative correlation between changes in discounts and small firm re-
turns suggest positive correlation between discounts and conditional
expected small firm returns (see the discussion in Section 1), we ex-
pect high discounts to forecast high expected small firm returns. Thus,
for all regressions, a one-sided test of the null hypothesis is appropri-
ate.

Table 2 presents the regression results. Panels A, B, and C present
the forecasting regression results for fund share price returns, fund
net asset value returns, and the difference between share price and
net asset value returns. The results indicate that while discounts fore-
cast future expected share price returns, they do not forecast future
expected net asset value returns as well. While five out of eight Z-
statistics are significant at the 5% or 10% level for the share price
regressions, only one out of eight Z-statistics is significant for the net
asset value regressions. Also, the joint slope statistic, b, is significant
(at the 10% leveD only for the closed-end fund share price returns.
In addition, while the signs of OLS slopes are as expected for the
share price return regressions, they are mixed for the net asset value
return regressions. We find that discounts very strongly forecast the
difference between share price and net asset value returns. The OLS
slopes are all positive and all of the Z-statistics and the average slope
statistic are significant at the 1% level. It appears that by subtracting
the net asset value returns from the share price returns we are able
to minimize the influence of common expected return components
and isolate expected return components that are unique to closed-
end fund share price returns. However, it should be noted that there
is some evidence that discounts forecast future net asset value returns
at longer horizons (K = 72 and K = 84). While the evidence is weak,
it is at least suggestive of a straightforward rational explanation for
changing discounts. Overall, these results are consistent with Thomp-
son (1978).

Panels D-F examine the relation between discounts and time-var-
ying expected returns of large and small firms. The results indicate
that while discounts forecast future expected small firm returns, they
do not forecast future expected large firm returns. In regressions in-
volving the value weighted market returns (see panel D), only one
out of eight Z-statistics is significant, and that too at the 10% level. In
contrast, in regressions involving the equally weighted market returns
(see panel E), three out of eight Z-statistics are significant at the 5%
level and one at the 10% level. The R?s are also higher. The regressions

859



The Review of Financial Studies /v 9 n 3 1996

Table 2

Univariate forecasting regressions of stock portfolio returns on closed-end fund

discounts

K
Panel A: Zb:l Vweef;,, = a+ b Vwdsc, + 1k,

Fractiles of statistics

K b Bias Z(b) .01 .05 .10 .90 95 99 Adj. R?
1 .05 .00 143  —222 —-158 —1.21 143 183 258 41
12 .39 .05 1.41 —3.46 —2.14 —1.64 1.96 2.56 3.77 4.01
24 .70 .09 1.58 —4.08 —2.44 —1.78 2.21 2.87 4.37 7.74
36 .85 13 1.99 —4.39 =265 —196 244 322 519 10.81
48 1.51 17 3.14 —522  —299 —213 273 365 571 28.93
60 2.13 .19 3.40% —5.64 —3.37 —238 299 404 639 38.05
72 2.61 22 473 =603 =370 —259 323 454 746  44.12
84 2.99 25 9.11° —7.22 =411 287 377 514 933 50.44
b 1.40%° —2.15 —-1.40 —1.02 132 165 230
Panel B: Z:—l Vuwnav,, = a+ b Vwdsc, + k.,
) Fractiles of statistics
K b Bias Z(b) .01 .05 .10 .90 95 .99 Adj. R?
1 .00 .01 .15 —2.24 —1.55 —1.18 1.51 1.88 2.64 —-.32
12 .01 .06 .04 —3.33 —2.14 —1.59 2.03 2.64 3.80 —.34
24 —.13 11 —.29 —3.90 —2.41 —1.76 2.30 2.95 4.41 —.01
36 —.32 15 —.88 —4.16 —2.65 —-1.97 2.53 3.26 5.15 1.85
48 16 .19 37 —4.96 —2.92 —2.11 2.72 3.61 5.99 13
60 .67 .22 1.11 —5.32 —3.34 —2.35 2.98 4.07 6.88 6.01
72 1.12 .25 2.07 —-5.93 —3.67 —2.57 3.34 4.64 7.98 14.41
84 1.51 .27 6.22° —7.03 —4.17 —2.89 3.84 5.25 8.96 25.09
b .38 —2.16 —1.34 —-.99 1.31 1.66 2.38
Panel C: Z;l Vwdiff, , = a+ b Vwdsc, + vk
Fractiles of statistics
K b Bias Z(b) .01 .05 .10 .90 95 99  Adj. R?
1 .04 .00 2.65! —2.35 -1.71 —1.34 124 159 220 1.80
12 37 —.01 3491 —3.63 —243 -190 166 221 331 22.46
24 .83 —.02 5.27! —4.30 —2.80 —2.14 1.91 2.57 3.87 47.17
360 1.17 —.02 6.56! —4.88  —3.06 —2.28 219 285 407 63.38
48 1.36 —.02 8.21! —5.66 —3.35 —2.51 235 325 530 74.35
60 1.46 —.02 1150" —-638 —3.77 =280 259 3.62 590 82.54
72 1.49 —.02 10.81" —7.06  —4.30 —3.03 294 403 091 82.89
84 1.48 —.02 9.88! —8.34 —4.81 —3.42 3.31 4.68 7.80 78.67
b 1.02! —.86 —.62 —.48 45 .59 .88
Panel D: Z:ﬂ VWi = a+ b Vwdsc, + ik,
Fractiles of statistics
K b Bias Z(b) .01 .05 .10 .90 95 99  Adj. R?
1 .00 .01 —-.15 —2.18 —1.51 —1.17 1.47 1.87 2.58 —.32
12 —.08 .06 —.26 —3.20 —2.16 —1.60 1.97 2.60 3.83 -.15
24 —.30 11 —.63 —3.76 —2.46 —-1.76 2.21 2.95 4.33 1.34
36 —.52 16 —1.24 —4.28 —2.70 —1.93 2.50 3.26 5.11 4.68
48  —.04 21 —.07 —4.74 =292 =210 275 363 6.07 —.37
60 .49 26 .64 —5.34 —3.08 —2.27 3.07 4.18 6.86 2.28
72 97 .29 1.39 —5.88 =351 —249 340 475 7.79 8.10
84 144 .33 4341 —6.61 —391 —2.82 386 546 957 16.27
b 24 -2.15 —-137 -1.03 139 178 246
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Table 2
continued

K
Panel E: E ot EW i, = a+ b Vwdsc, + 1k,
Fractiles of statistics

K b Bias Z(b) 01 .05 .10 90 95 99 Adj. R?
1 02 01 58 -224 —152  —115 148 186 253 —.21
12 29 .08 77 -320 —215 —159 201 262 399 1.22
24 .59 16 1.11 —3.84 =240 —1.77 229 292 452 3.42
36 89 22 2.02 —430 =258 —1.87 249 333 524 7.18
48 1.84 28 3.81° —4.64 —288 —2.05 279 368 592 28.34
60 2.60 34 406 -513 —3.11 =223 3.06 407 679 4156
72 296 .38 5.71° —5.78 =342 —243 333 470 839 4291
84  3.00 43 7.91 -6.86 —3.87 =265 390 553 9.39 38.35
b 152 —254 —1.66 —121 173 217 3.04

«
Panel F: ZH P1— P10,4, = a+ b Vwdsc, + tx,
Fractiles of statistics

K b Bias  Z(b) 01 05 10 90 95 99  Adj. R?
1 05 01 141  —220 —156 —1.20 140 173 240 20
12 78 05 3.09° —328 —219 —1.62 191 247 3.63 10.03
24 1.98 10 419° 374 —245 —1.80 215 283 424 26.90
36 3.16 14 5.11! —4.24 =280 —2.01 240 3.07 484 47.86
48  4.08 17 577! —491 =310 —220 266 348 5.41 63.68
60 435 .18 4.83° -5.60 =330 —235 297 402 679 58.18
72 390 20 3.67° —6.41 =370 =265 329 441  7.32 41.77
84 270 24 3.11 -7.05 —430 —291 367 507 895 18.71
b 262 —-279  —-1.82 —1.36 159 205 286

Regressions for K > 1 use overlapping observations. b is the slope coefficient from the OLS
regression. Z(b) is the asymptotic Z-statistic computed using the generalized method of moments
(GMM) standard errors with Newey—West correction. These standard errors correct for the induced
sample auto-correlation in u,.x, due to overlapping observations as well as for generalized
conditional heteroskedasticity. Adj. R* is the adjusted coefficient of determination (in percent).
Bias is the mean of the empirical distribution of b generated under the null hypothesis b = 0
from 5,000 trials of a Monte Carlo simulation. b is the average slope statistic. The columns labeled
fractiles represent the empirical distribution of Z(b) and b obtained under the null hypothesis from
the same Monte Carlo simulation. Superscripts: 10 = significant at the 10% level; 5 = significant
at the 5% level; 1 = significant at the 1% level.

involving the small firm premium, P1 — P10, in panel F provides the
strongest evidence linking discounts and small firm expected returns.
Two out of eight Z-statistics are significant at the 1% level, three at the
5% level, and two at the 10% level. The average slope statistic is signif-
icant at the 5% level. The adjusted R? first increases with K reaching a
maximum at K = 48 and then decreases. The slope coefficients have
the right sign at all horizons, indicating that high discounts are asso-
ciated with high small firm expected returns.'* These results confirm

14 We have also examined the forecasting power of discounts with respect to individual decile
portfolio returns (not reported here) and have found that the forecasting power of discounts
declines with size.
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the Lee, Shleifer, and Thaler results and provide preliminary evidence
that the conditional expected returns of small firms and closed-end
funds covary positively with one another.

A brief discussion of the economic magnitude of the slope coeffi-
cients is in order here. Focusing on the regression involving the small
firm premium, P1 — P10, we find that at the 60-month horizon, an in-
crease of 1% in discounts is associated with an increase of 0.07% per
month in the expected small firm premium. Therefore, a one stan-
dard deviation change in discounts (8.49%) will cause a change of
about 0.60% per month in the expected small firm premium. This is
almost twice as large as the mean small firm premium of 0.31% over
the time period, 1965 to 1990 (see Table 1, panel A). These numbers
suggest that the time variation in the expected small firm premium is
economically significant.

Since changes in discounts and small firm returns are contempo-
raneously correlated (see Table 1, panel C) and small firm returns
are autocorrelated at long horizons (see Table 1, panel A), it is possi-
ble that discounts are simply proxying for lagged small firm returns.
Therefore, in our forecasting regressions, it would be interesting to
know if discounts have explanatory power for future small firm re-
turns beyond that associated with lagged small firm returns. Table 3
presents the empirical results from regressing future small firm returns
on lagged discount and lagged small firm returns. We use two prox-
ies of small firm excess returns: excess returns on the smallest size
decile in NYSE, P1, and excess returns on the NYSE equally weighted
market portfolio, EW. We use the sum of 12 lags of small firm returns
as a proxy for lagged small firm returns.!> The evidence presented
in panels A and B of Table 3 indicates that discounts have indepen-
dent explanatory power beyond that associated with lagged small firm
returns.

3.2 Multivariate forecasting regressions

A potential problem with the results presented in the previous sec-
tion is the possibility that the forecasting power of closed-end fund
discounts might disappear in the presence of other commonly used
forecasting variables such as the dividend yield on the market, the
default spread, and the term spread. Therefore, we repeat the regres-
sions in the previous section by including other forecasting variables
on the right-hand side. The specification for the multivariate forecast-

We have also run these regressions using the sum of 24, 36, 48, or 60 lags of small firm returns
and the results are similar. Since the use of 12 lags provides the largest Z-statistics for lagged small
firm returns we have chosen to report those results.
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Table 3

Forecasting power of discounts in the presence of lagged
returns

K 12
Panel A: ) Plyp=a+b Vwdsc,+c Y~ Pl + thik

K b Z(b) c Z(c) Adj. R?
1 0.03 0.51 0.02 1.02 —0.02
12 0.66 1.47 —0.08 —0.50 3.76
24 1.51 2.76 —0.33 —2.11 15.78
36 2.25 4.37 —0.38 —4.96 28.64
48 3.62 9.22 —0.31 —2.73 57.68
60 4.46 12.66 —0.51 —6.74 69.72
72 4.60 13.17 —0.77 —5.12 70.61
84 4.06 7.24 —0.92 —5.78 63.61

K 12
Panel B: Zk:l EW,1, = a+ b Vwdsc, + ¢ Z[Il EW,_ 141 + Uk,

K b Z(b) c Z(c) Adj.R?

1 0.02 0.53 0.00 0.11 —0.56
12 0.37 0.91 —0.16 —0.92 3.49
24 0.68 1.22 —0.40 —2.71 11.79
36 0.95 191 —0.40 —4.04 13.88
48 1.97 391 —0.24 —2.19 31.75
60 2.84 4.31 —0.39 —4.60 48.50
72 3.33 5.61 —0.69 —3.25 55.98
84 3.40 10.60 —0.77 —3.74 55.03

Regressions for K > 1 use overlapping observations. b and c¢ are
the slope coefficients from the OLS regression. Z(b) and Z(c) are
the asymptotic Z-statistics computed using the generalized method
of moments (GMM) standard errors with Newey—West correction.
These standard errors correct for the induced sample autocorrelation
in w4, due to overlapping observations as well as for generalized
conditional heteroskedasticity. Adj. R* is the adjusted coefficient of
determination (in percent).

ing regression is as follows:

K
Z Riyr = a+ bD/P, + c Def, + d Term; + e Vwdsc; + w4k, (13)
k=1

Panels A-F in Table 4 present the multivariate forecasting regres-
sion results. The columns labeled p-value in Table 4 represent the
observed significance levels obtained from the Monte Carlo simula-
tion of corresponding test statistics to the left. The table also presents
p-values for adjusted R? in order to test whether the forecasting vari-
ables jointly predict future returns.

Panels A-C present multivariate forecasting regression results for
closed-end fund share price returns, net asset value returns, and their
difference. The results indicate that discounts forecast future share
price returns even in the presence of other commonly used expected
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return variables.'® Furthermore, while the dividend yield and the term
spread forecast both the share price returns and the net asset value
returns, the discount forecasts only the share price returns. This can be
seen more clearly from regressions involving the difference between
fund share price returns and net asset value returns in panel C. The
variable that forecasts the difference in returns, Vwdiff, the best is
the closed-end fund discount. All of the Z-statistics and the average
slope statistic corresponding to discounts are significant at the 1%
level. On the other hand, relatively few of the statistics associated
with the other explanatory variables are significant and none of the
average slope statistics are significant. This suggests that while the
dividend yield and the term spread may proxy for expected return
components that are common to both the fund share price return and
the fund net asset value return, the closed-end fund discount may
proxy for expected return components that are unique to the fund
share price return.

The results in panels D-F examine whether discounts forecast small
firm returns in the presence of other forecasting variables. We skip dis-
cussion of panel D since it basically confirms our univariate forecasting
regression results that discounts do not forecast large firm returns. The
results in panels E and F confirm the univariate forecasting regression
results that discounts forecast small firm returns. This is consistent with
our prior that discounts track some independent sources of variation
in conditional expected small firm returns. Also, as expected, we find
that the dividend yield, the default spread, and the term spread fore-
cast both small firm and large firm returns. However, these commonly
used expected return variables are not able to forecast the difference
between small firm and large firm returns, P1 — P10. Considering the
results in panel F with respect to the small firm premium, we find
that the only variable that forecasts the small firm premium is the
closed-end fund discount. Examining the Z-statistics with respect to
discounts, we find that one out of eight Z-statistics is significant at the
1% level, two at the 5% level, and three at the 10% level. In addition,
the average slope statistic is significant at the 5% level. On the other
hand, very few of the Z-statistics corresponding to the dividend yield,
the default spread, and the term spread are significant and none of the
average slope statistics are significant. These results suggest that while
the dividend yield, the default spread and the term spread track com-
ponents of time-varying expected returns common to both small firms
and large firms, discounts track components of time-varying expected

16 These results are consistent with Pontiff (1995) who finds that discounts predict future closed-end
fund share price returns even in the presence of other variables that affect expected returns.
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returns unique to small firms. By subtracting the largest size decile
stock return from the smallest size decile stock return, we are able to
eliminate expected return components that are common to both small
firms and large firms and isolate components that are unique to small
firms and closed-end funds.

. Discounts and Factor Risk Premia

Fama and French (1993) decompose stock and bond returns into five
empirical factors: three stock market factors and two bond market
factors. The stock market factors are the market factor, VW, the small
firm factor, SMB, and the book-to-market factor, IML. The bond mar-
ket factors are the default risk factor, Defret, and the term risk fac-
tor, Termret. In this section we examine the forecasting power of
closed-end fund discounts by examining whether discounts forecast
one or more of these factor returns. This would allow us to deter-
mine what kind of risks discounts are associated with and shed some
light on the determinants of the time-series relationship between con-
ditional expected excess returns of small firms and closed-end fund
discounts.

Since we have already shown that discounts do not forecast the
value weighted market returns (the market factor), we perform the
forecasting regressions only for the remaining four factors. Panels A—
D in Table 5 report the results of multivariate forecasting regressions
for the small firm factor, the book-to-market factor, the default risk
factor, and the term risk factor. The results with respect to the small
firm factor, SMB, indicate that only the discount, and to a lesser ex-
tent the default spread, forecast the small firm factor. All of the slope
coefficients with respect to the discount have the right sign and five
out of eight Z-statistics are significant. The average slope statistic is
significant at the 1% level, indicating that discounts strongly forecast
expected small firm factor risk premium. The results with regard to the
default spread provide some weak evidence that the default spread
forecasts small firm risk premium. However, when we ran univariate
forecasting regressions of the small firm factor on the default spread
(not reported), we found that the default spread had no explanatory
power for the small firm factor. We suspect that the weak significance
of the slope coefficients corresponding to the default spread is due to
the high R? of these regressions arising from the explanatory power
of discounts.

Panel B presents regression results with respect to the book-to-
market factor, HML. The results indicate that none of the forecasting
variables, including the discount, have any explanatory power for the
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book-to-market factor.!” Panels C and D present regression results
with respect to the default risk factor and the term risk factor. None of
the forecasting variables predict the default risk factor (see panel O),
including the default spread variable.!® Relevant to this article is the
result that discounts do not forecast future default risk factor returns.
The results corresponding to the term risk factor (see panel D) in-
dicate that the dividend yield, the default spread, the term spread,
and the closed-end fund discount all predict the term risk factor. It
is interesting to note that while the default spread predicts the term
risk factor, it does not forecast the default risk factor. The slope coef-
ficients corresponding to the discount are uniformly negative in sign
and provide some weak evidence that discounts forecast expected
term risk premium.

Overall the evidence suggests that discounts track the risk premium
associated with a single empirical factor, namely, the small firm factor.
The question now is whether the information in discounts is related to
fundamental risks or to some nonfundamental factors such as investor
sentiment. One way to address this is to test if discounts have any
information about future macroeconomic conditions. We turn to this
issue in the next section.

Discounts and Macroeconomic Risks

The results in the previous section suggest that the information in
closed-end fund discounts is mostly related to the small firm factor
risk premium. However, it is not clear whether this risk premium re-
sults from fundamental risks or from nonfundamental risks such as
the noise trading risks of De Long et al. (1990). If the risk premium
tracked by discounts is the result of fundamental risks in the economy,
then it should respond to news about future economic conditions. We
examine this issue by testing if discounts forecast indicators of future
economic activity. We use quarterly growth rates in real gross domestic
product, Ggdpgq, real aggregate consumption, Geq, real durables con-

7 Breen and Korajczyk (1994) report that the book-to-market cross-sectional asset pricing effect is

halved when data that is free of selection biases is used. While this result is not directly related
to our time-series evidence, it is plausible that if the book-to-market effect is subject to biases
in the data, then the mimicking portfolio returns will also be subject to such biases. Whether
these biases can explain why commonly used forecasting variables such as the dividend yield,
the default spread, and the term spread are unable to predict the book-to-market factor is an
interesting avenue for future research.

This result is also puzzling since one would expect the ex ante default risk variable to predict the
ex post default risk variable. Note that the ex ante default risk variable, Def; is constructed as the
difference between the yield on a market portfolio of corporate bonds and the AAA yield, while
the ex post default risk variable, Defret, is constructed as the difference between the monthly
returns on a market portfolio of corporate bonds and long-term government bond returns.
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Table 6

Panel A: Quarterly growth rates and inflation summary statistics for macroeconomic
variables

Autocorrelation at lag

Standard

Variable Mean deviation Minimum Maximum 1 2 3 4 8 16

Gpatq 0.22 6.79 —20.75 16.99 0.31 0.05 0.00 0.00 —0.30 0.10
Ggdpg  0.67 0.96 —2.60 3.16 0.27 0.15 0.03 0.03 —0.28 —0.01
Gcq 0.77 0.72 —2.07 2.46 0.20 0.17 0.24 0.03 —-0.23 0.01
Gedg 1.00 3.83 —-12.72 10.25 —-0.13 0.11 0.01 0.01 -0.13 0.12
Geng 0.74 0.48 —0.78 2.36 0.32 0.18 0.30 0.05 —0.20 —0.10
Gepiq 1.43 0.86 —0.43 4.22 0.62 0.51 0.57 0.53 0.16 0.08

Panel B: Annual earnings growth rates of manufacturing firms

Autocorrelation at lag

Standard
Variable Mean deviation Minimum Maximum 1 2 3 4 5 6
Gpatal —2.24 2229 —51.77 35.58 —0.08 —0.24 —0.16 0.00 0.16 —0.23
Gpata2 —4.74  20.05 —46.73 30.83 0.09 —0.29 —0.07 —0.01 0.02 —0.43
Gpata3 2.29 18.14 —35.18 33.23 —0.13 —0.35 0.00 0.04 0.22 —0.31
Gepia 5.74 2.96 1.13 12.49 0.64 0.14 —0.05 0.05 0.11 —0.03

The table presents summary statistics for macroeconomic variables. The data is of quarterly
frequency and in percent. The time period covered is from the third quarter of 1965 to the
fourth quarter of 1990. Gdpq refers to the quarterly growth rate of real gross domestic product,
Gcq refers to the quarterly growth rate of real aggregate consumption, Gedq refers to the quarterly
growth rate of real durables consumption, Gcng refers to the quarterly growth rate of real
nondurables consumption and services, Gpatq refers to the quarterly growth rate of real aggregate
corporate profits after taxes, and Gepiq refers to the quarterly inflation rate measured from the
consumer price index for all urban consumers. Gpatal is the annual growth rate of real earnings
of manufacturing firms of asset size (book value) less than $100 million, GpataZ2 is the annual
growth rate of real earnings of manufacturing firms of asset size (book value) $100 to $1,000
million, and Gpata3 is the annual growth rate of real earnings of manufacturing firms of asset size
greater than $1,000 million. Gepia refers to the annual inflation rate measured from the consumer
price index for all urban consumers.

sumption Gcedg, real nondurables and services consumption, Gcng,
real aggregate after-tax corporate profits, Gpatq, and quarterly infla-
tion rate, Gcpiq, as measures of future economic activity. The summary
statistics for these macroeconomic variables are provided in panel A
of Table 6. The forecasting regression specification is given by

Growth,yx = a+ bVwdsc, + s 14k (14)

Note that this regression is different from the multiperiod regression
specification used so far. Here we are simply testing if discounts track
expectations about economic activity K quarters ahead. The regres-
sions are run for K = 1, 2, ..., 16, which is up to 16 quarters ahead.
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The regression results are reported in Table 7.1 The evidence in-
dicates that high discounts forecast low real growth rates in gross do-
mestic product, consumption, and after-tax corporate earnings. The
results are the strongest for after-tax corporate earnings and indicate
that high discounts forecast lower than average earnings growth rates
from quarters 3—15. The Z-statistics are most significant for quarters
9-15. While the results corresponding to real growth rates in gross
domestic product and consumption are not as strong, the slopes have
the right sign. The reason for the weak results may be that growth
rates in gross domestic product and consumption are noisy proxies
of the growth rate in after-tax corporate earnings.

The results in column 7 of Table 7 indicate that high discounts
also forecast higher than average inflation from quarters 3—11, which
is 1-3 years ahead. What significance do expectations of higher in-
flation have for economic growth? Fama (1981) argues that higher
inflation expectations may reflect information about lower expected
economic growth. This suggests that the information contained in
discounts about future expected inflation may be indirectly related
to expectations of future economic growth. The fact that discounts
have information about future earnings growth and inflation suggests
that discounts respond to fundamental information. Specifically, the
results imply that expectations of worsening economic conditions are
associated with higher small firm and closed-end fund risk premia,
lower small firm and closed-end fund prices, and higher discounts.

In Table 8 we regress the quarterly growth rate in real after-tax
aggregate corporate profits, Gpatq, on the dividend yield, the default
spread, the term spread, and the closed-end fund discount. The re-
sults in Table 8 indicate that discounts have information beyond what
is contained in other expected return variables. These results are sim-
ilar to the univariate forecasting regression results and suggest that
high discounts now are associated with lower than average earnings
growth in quarters 5-16. Interestingly, in the near term (one and two
quarters ahead), discounts seem to forecast future earnings growth
with a positive sign. This is suggestive of pro-cyclical movement on
the part of discounts.

The results above indicate that discounts are negatively correlated
with future expected economic growth. An examination of the slope

We use GMM standard errors to correct for heteroskedasticity and autocorrelation. We have also
run these regressions using the Cochrane—Orcutt procedure and the results are similar. In addition,
we have checked for coefficient stability by conducting Chow’s analysis of variance tests and
predictive failure tests by splitting the sample arbitrarily into two halves. We cannot reject the null
of coefficient stability.

The correlations between growth rate in earnings, Gpatq, and growth rates in gross domestic
product and consumption, Ggdpq, Geq, Gedq, Geng, range from about 40—-60%.
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Table 7
Univariate forecasting regressions of quarterly growth rates of macro-
economic variables on closed-end fund discounts

K Ggdpq Geq Gedqg Geng Gpatg  Gcepiq N

1 0.003  —0.003  —0.007  —0.003 0.067 0.037 101
(0.25) (=035 (—=0.15)  (—0.40) (0.81) (1.66)
—-0.95 —0.88 —0.99 —0.78 —-0.32 12.25

2 0.003  —0.006  —0.014  —0.005 0.047 0.041 100
0.27)  (=0.72)  (=0.31)  (=0.95) (0.50) (1.85)
—0.95 —0.47 —0.93 —0.11 —0.68 15.30

3 0.003 —0.007 —0.033 —0.004 0.014 0.046 99
(0.24) (—=0.87) (—=0.72) (=0.73) (0.16) (2.03)
—0.97 —0.23 —0.49 —0.55 —1.00 20.24

4 —0.002  —0.010 —0.040  —0.006  —0.030 0.048 98
(=0.17)  (=1.09) (=0.80) (—=1.10) (—0.32) (2.25)
—1.00 0.46 —0.25 0.29 —-0.91 2191

5 —0.012  —0.013  —0.052 —0.008  —0.099 0.044 97
(-0.89) (—-1.40) (—-1.07) (-1.39) (-1.02) (2.49)
0.09 1.53 0.34 1.33 0.47 18.49

6 —0.011 —0.013 —0.055 —0.008 —0.128 0.046 96
(=0.91)  (=1.48) (=1.29) (=1.27) (=135  (2.94)
0.00 1.62 0.46 131 1.50 20.34

7 —-0.012 —0.013 —-0.038 —0.010  —0.106 0.049 95
(—0.95)  (—1.42) (=0.92) (—1.40) (—1.24) (3.55)
0.05 1.56 -0.33 2.57 0.68 23.72

8 —0.014 —0.015 —0.054  —0.010  —0.124 0.049 94
(—1.06)  (—=1.66) (—1.35) (—1.44) (—1.38) (4.12)
0.51 2.30 0.42 2.46 1.34 23.31

9 —0.017 —0.014 —0.062 —0.008 —0.157 0.044 93
(=1.36)  (=1.68) (=1.70) (=1.18) (=1.87)  (4.33)
1.18 1.97 0.89 1.44 2.79 19.22

10  -0.019 —0.014 —0.069  —0.007  —0.217 0.039 92
(=1.48) (=1.57) (=2.07) (=0.98) (=2.71) (3.49)
1.85 1.95 1.36 0.80 6.30 14.44

11 —0.024 —0.014 —0.062 —0.008 —0.251 0.037 91
(=1.92)  (=153) (=1.73) (=1.14) (-3.04) (2.85)
3.62 2.10 0.87 1.50 8.83 13.16

12 —0.024 —0.009 —0.031 —0.007 —0.263 0.029 90
(=1.92) (—0.88) (—0.74) (=0.92) (=3.25)  (1.93)
3.61 0.23 —0.62 0.77 9.83 7.49

13 —0.021 —0.006  —0.032 —0.003  —0.221 0.022 89
(—1.58) (=0.52) (=0.72)  (=0.35) (—2.08) (1.26)
2.53 —0.57 —0.61 —0.80 6.58 4.07

14 —0.011 —0.003  —0.019  —0.001 —0.201 0.014 88
(=0.71)  (=0.21)  (=0.40) (=0.07) (=2.55) 0.67)
—0.23 -1.05 -0.97 -1.15 5.26 0.90

15 —0.004 0.003 0.009 0.002 —0.141 0.010 87
(—0.27) 0.22) 0.17) 025 (=1.74)  (0.49)
—1.03 —1.04 -1.13 —0.96 197  —0.07

16 0.006 0.007 0.030 0.004  —0.091 0.005 86
0.32) 051D (0.56) (0.45) (-0.96) (0.20)
—0.93 —0.38 —-0.71 —0.46 0.12 —0.96

This table presents the OLS slope coefficient, b, the asymptotic Z-statistic computed
using the GMM standard errors (in parentheses), and the adjusted R*. The GMM
standard errors are computed with 4 Newey—West lags except for Gepig for which
the standard errors are computed with 16 Newey—West lags. N represents the
number of observations.

874



Time-Varying Expected Small Firm Returns and Closed-End Fund Discounts

Table 8
Multivariate forecasting regression of quarterly real growth rate in aggregate corporate
profit on dividend yield, default spread, term spread, and closed-end fund discounts

Gpatq,, x = a+ b D/P; + ¢ Def, + d Term, + e Vwdsc; + tyx s

K b Z(b) c Z(c) d Z(d) e Z(e)  Adj. R? N
1 =330 —3.57 1.55 0.74 1.00 1.98 0.19 3.20 15.61 101
2 =261 -3.39 0.76 0.31 1.18 3.77 0.15 2.10 12.29 100
3 —135 -—1.54 2.35 0.82 1.58 3.29 0.11 1.46 12.95 99
4  —0.89 —0.89 3.30 1.17 1.10 2.36 0.05 0.53 6.20 98
5 —0.40 —0.49 0.95 0.39 1.10 217  —0.05 —0.57 4.64 97
6 —0.36 —0.39 1.04 0.52 0.80 1.81 —0.09 —0.94 2.40 96
7 =075 =073 1.58 0.66 0.41 094 —0.07 —0.77 —0.71 95
8 —093 —0.84 0.71 0.24 0.34 053 —=0.09 —0.99 —0.31 94
9 —0.84 —0.80 1.31 0.53 0.18 037 —0.12 —1.38 0.57 93

10 -075 =071 3.48 147 —-0.06 —0.13 —0.18 —2.02 5.38 92

1  -0.71  —0.67 2.84 121  —0.09 —0.22 —0.22 —2.38 7.22 91

12 0.28 027 =281 -1.15 0.30 076 —0.28 —3.26 8.43 90

13 0.12 010 —-152 -0.49 —0.08 —0.15 —0.23 —2.74 3.74 89

14 0.23 020 —2.09 -0.73 —0.24 —043 —0.23 —2.63 2.98 88

15  —0.63 —0.47 0.11 0.03 0.22 0.41 —0.12 —1.44 —0.88 87

16 —1.41 —1.07 3.19 1.09 -020 —0.33 —0.05 —0.51 —0.87 86

This table presents OLS slope coefficients, the asymptotic Z-statistic computed using the GMM
standard errors, and the adjusted R*. The GMM standard errors are computed with four Newey—
West lags. K represents the number of lags and N represents the number of observations.

coefficients in the regressions (both univariate and multivariate) in-
volving real corporate earnings growth, Gpatq, reveals that a 1% in-
crease in discounts is associated with a decrease in expected real
quarterly earnings growth rate (from quarters 5-16) of 0.10-0.30%.
This suggests that if discounts were to rise above their historical av-
erage by one standard deviation (about 8.5%), then the real quarterly
earnings growth rate would fall below its average by 0.9-2.6%. Since
the average quarterly real earnings growth rate over 1965 to 1990 is
0.22% (see Table 6), this amounts to a substantial contraction in real
earnings.

Since discounts forecast small firm returns better than they do large
firm returns, the logical question to ask is whether there are any differ-
ences in the way discounts forecast small firm and large firm earnings
growth. In order to examine this issue, we consider the annual real
earnings growth rates of three groups of manufacturing firms based
on asset size. Annual earnings growths are used to avoid the seasonal
in the quarterly earnings growth rates. The three groups of manu-
facturing firms are those with (1) total assets (book value) less than
$100 million, (2) total assets in the range $100 to $1,000 million, and
(3) total assets greater than $1,000 million. Panel B in Table 6 presents
summary statistics on the earnings growth rates of the three groups. It
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shows that the earnings of firms in the bottom two asset size groups
shrank in real terms.?!

The univariate forecasting regression results involving annual earn-
ings growth rates of manufacturing firms are presented in panel A of
Table 9. The results indicate that discounts forecast all three future
real earnings growth 3—4 ahead. This is consistent with the regression
results for the real growth rate in after-tax corporate profits reported
in Table 7. The results in panel A of Table 9 also indicate that dis-
counts forecast the earnings growth rate of small firms more strongly
than they do that of large firms. However, it is important to note that
discounts also have information about future earnings growth rates
of large firms (most closed-end funds hold large firm stocks as their
underlying assets). This fact will be helpful in understanding the link
between expected returns on small firms and closed-end fund dis-
counts.

5.1 The instrumental variable regressions
The empirical results presented in the previous sections provided in-
direct evidence on the link between the small firm risk premium and
future economic activity. In this section we provide direct tests of
the relation between the small firm risk premium and measures of
future economic activity. If the small firm risk premium responds to
information about future economic activity, then the predictable part
of the difference between smallest size decile returns and largest size
decile returns, P1— P10, should be correlated with expectations of fu-
ture earnings growth and inflation. Furthermore, since discounts also
forecast the difference between closed-end fund share price returns
and net asset value returns, Vwdiff, we expect the predictable part
of Vwdiff to respond to expectations of future earnings growth and
inflation. Finally, we expect the predictable part of P1 — P10 to be
positively correlated with the predictable part of Vwdiff.

We test these hypotheses using the following instrumental variable
regression:%

ik =a+bX ik + ik, (15)

K K
where Y, ik = D4y Yo and Xp ik = D4y Xepke Yiryx repre-
sents multiperiod returns and X; ;4 x represents multiperiod earnings

The negative real earnings growth observed in the bottom two size groups is not necessarily
inconsistent with small firms having a higher return than large firms. If the stocks are risky,
realized returns can be high at the same time as earnings growth is low or negative. While current
earnings reflect assets in place, stock prices reflect expectations of future earnings growth.

This regression is similar to a two-stage least squares (2SLS) regression. The modified 2SLS ap-
proach used by us corrects for induced autocorrelation and generalized heteroskedasticity, while
the conventional 2SLS approach assumes homoskedasticity and no autocorrelation.
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Table 9
Regressions involving annual earnings growth rates and instrumental variables

Panel A: Univariate forecasting regressions of annual earnings growth rates of manufacturing firms
on closed-end fund discounts
Growth,.x = a+ b Vwdsc, + 11k

K Gpatal Gpata2  Gpata3 N

1 0202 —0.021 0.147 25
0.38)  (=0.06) 0.74)
—3.65 —4.34 —-3.79

2 —0.161 —0467 —0.065 24
(=0.42)  (—=1.01)  (=0.25)
—4.09 0.16 —4.44

3 —0554 —0479 —0.224 23
(=2.70)  (=2.19) (=1.42)
0.75 0.22 —3.45

4 —1.037 —0.673 —0.499 22
(=3.42)  (—2.40) (=2.26)
14.28 4.80 1.66

5 0382 —0278 —0.183 21
(-1.14)  (=1.23)  (=0.84)
—2.76 —-3.66 —4.40

Panel B: Instrumental variable regressions
Yiiex = @+ b Xipg + i
Instruments: D/P,, Def,, Term,, Vwdsc,

K Y = Vwdiff Y =P1- P10 Y =P1- P10 N
X =Gpatq X = Gepiq X = Gpatg X = Gepiq X = Vwdiff

1 0.04 1.00 —0.01 1.11 1.35 101
0.37) (1.57) (=0.02) (0.63) (1.15)

2 0.07 1.10 —0.27 2.62 1.07 100
(0.71) (1.93) (—1.03) (1.83) (1.32)

4 —0.01 1.25 —0.34 3.29 1.11 98
(—0.14) (259 (—1.31) (219 .77

6 —0.16 1.34 —0.51 3.82 1.53 96
(-1.12) (2.48) (—1.84) (2.0D (2.46)

8 —0.15 1.33 —1.00 4.84 1.92 94
(—1.87) (2.30) (—2.33) (2.08) (3.1D

10 —0.24 1.39 -1.16 4.88 2.15 92
(—4.83) (2.26) (=2.31) (2.19) (3.58)

12 —0.35 1.35 —-1.31 4.80 2.49 90
(—4.41) (2.20) (—2.32) (2.40) 3.61)

14 —0.42 1.37 —1.34 4.87 2.63 88
(—3.91) (2.52) (—2.48) (2.54) (3.69)

16 —0.41 1.27 —-1.31 4.72 2.99 86
(—4.50) (2.560) (—2.76) (2.69) (3.68)

Panel A presents the OLS slope coefficient, b, the asymptotic Z-statistic computed using the GMM
standard errors (in parentheses), and the adjusted R?. In each row corresponding to K, the slope
coefficient is presented at the top, the Z-statistic in the middle, and the adjusted R? at the bottom.
The GMM standard errors are computed with six Newey—West lags. Panel B presents the slope
statistic, b, and the Z-statistic (within parentheses) from the instrumental variable regressions.
The Z-statistics are computed using the GMM standard errors with K — 1 Newey-West lags.

K K
Yk = Zk:l Yiir and X, 1k = Zk:] X+, represent K period returns or growth rates.

growth rates, inflation, or returns. The use of multiperiod returns and
growth rates allows us to examine the long-term relation between ex-
pected returns and economic conditions. Since our intention is to test
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whether E(X; +x) and E(Y; ;4+x) covary with one another, we use ex
ante predictor variables as instruments to extract the expected part
of X;1+x. The instruments used are the dividend yield, the default
spread, the term spread, and the closed-end fund discount.

The instrumental variable regression results are presented in panel B
of Table 9. Columns 2 and 3 of panel B present results obtained by
regressing the difference between the fund share price returns and the
net asset value returns, Vwdiff, on quarterly growth rate in real after-
tax corporate profits and quarterly inflation rate, respectively. The re-
sults indicate that Vwdiff responds to expectations of future earnings
growth and inflation. Specifically, expectations of lower than average
earnings growth or higher than average inflation results in a higher
Vawdiff. This relation is much stronger at longer horizons, indicating
that expectations of earnings growth and inflation, and the expected
return premium of closed-end funds over the net asset value, Vidiff,
move together slowly over time.

Columns 4 and 5 of panel B present the empirical results gener-
ated by regressing the small firm premium, P1 — P10, on quarterly
growth rate in real after-tax corporate profits and quarterly inflation
rate, respectively. These results are similar to those with respect to
Vawdiff and provide direct evidence that the small firm risk premium
responds to information about future earnings growth and inflation.
Furthermore, they also indicate that the risk premia contained in Vivd-
iff and P1 — P10 respond to fundamental information in a similar
fashion. Finally, the results in column 6 confirm that the risk premia
contained in P1— P10 and Vwdiff covary positively with one another.

The instrumental variable regression results reported in panel B of
Table 9 are obtained by estimating the instrumental variable regression
(simultaneous equation) for each horizon individually. However, this
does not take into account the fact that the instrumental variable re-
gressions and the corresponding regression coefficients are correlated
across horizons. Therefore, in order to determine whether E(X; ;yx)
and E(Y;;+x) covary with one another, we have to test the joint hy-
pothesis that the slope coefficients at various horizons are equal to
zero. We do this by estimating the simultaneous equations at various
horizons as a system of equations using GMM.?> From the joint es-

Estimating the regression equations jointly using GMM is similar to the three-stage least squares
(3SLS) approach. While the GMM approach corrects for induced autocorrelation and generalized
heteroskedasticity, the conventional 3SLS approach assumes homoskedasticity and no autocorre-
lation. Since the joint estimation approach uses the information available in the whole system,
it is asymptotically more efficient than the two-stage least squares approach (2SLS), which esti-
mates the simultaneous equation corresponding to each horizon individually. This implies that
the structural parameters will be estimated more precisely by the joint estimation approach (3SLS)
than by the individual estimation approach (2SLS). See Judge et al. (1988) for more details.
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timation, we compute a chi-square test statistic to test the joint null
hypothesis that the slope coefficients at all horizons are zero. Since
there are nine instrumental variable slope coefficients corresponding
to nine horizons the chi-square test statistic will have nine degrees of
freedom. The five chi-square statistics corresponding to the five sys-
tems — (Vwdiff, Gpatq), (Vwdiff; Gepiq), (P1-P10, Gpatq), (P1— P10,
Gepiq), and (P1 — P10, Vwdiff) — are, respectively, 2383.55, 419.50,
356.77, 328.53, and 633.53. Since the joint estimation is more efficient,
all of the chi-square statistics are large and significant at the 1% level.

Interpretation of the Results

In this section, we explore rational explanations for the time-series re-
lationship between discounts and small firm expected returns in light
of the empirical evidence that discounts may be related to fundamen-
tal risks in the economy. Specifically, we are interested in examining
whether discounts capture fundamental information.

6.1 Implications for rational asset pricing

The relation between closed-end fund discounts and future earnings
growth and inflation suggests that discounts respond to information
about future macroeconomic conditions. Since discounts forecast both
the small firm and the large firm earnings growth, it appears that
the macroeconomic information contained in discounts is common to
both small firms and large firms. However, small firm risk premia seem
more responsive to this information than do large firm risk premia.
One possible explanation for this result is that small firm earnings are
more sensitive to macroeconomic conditions than are large firm earn-
ings, in which case, small firm risk premia could be more responsive
to ex ante economic information than large firm risk premia. How-
ever, the empirical evidence provided in this article showed that the
small firm risk premia responds only to discounts, and not to other
commonly used expected return variables. Therefore, this argument
is not satisfactory in explaining what is unique about discounts in
relation to the small firm risk premia.

Our evidence showed that the expected returns on the closed-
end fund share price, Viwcef, were more responsive to the information
in discounts than were the expected returns on the net asset value,
Vwnav. However, the fundamental cash flows are essentially the same
for the net asset value and the fund share price. This implies that the
cash flows with respect to the net asset value and the fund share price
should also have the same sensitivity to macroeconomic conditions.
Therefore, it is not clear why the fund share price returns and the net
asset value returns respond differently to the information in discounts.
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It is difficult to address these issues within the framework of per-
fect markets. Hence, we consider an explanation based on market
imperfections, specifically market segmentation. According to Lee,
Shleifer, and Thaler (1991), in 1988, the average institutional own-
ership in the largest 10% of the firms on the NYSE was 52.1%, the
average institutional ownership in the smallest 10% of the firms on
the NYSE was 26.5%, and the average institutional ownership in do-
mestic stock closed-end funds was 6.6%. While the large firm shares
are predominantly held by institutional investors, both the small firm
and the closed-end fund shares are predominantly held by individ-
ual investors.>* This suggests that markets for large firms and small
firms may be segmented. This in turn suggests that closed-end funds,
which are small firms themselves, and their underlying assets, which
are predominantly large firms, may also be segmented.

Market segmentation can lead to common macroeconomic risks
being priced differently in the closed-end fund (small firm) and the
net asset value (large firm) markets. This is because security prices in
a market will mostly be determined by the expectations and the risk
characteristics of the investors who are predominant in that security
market. For instance, if the individual investors are more risk averse to
macroeconomic risks than are the institutional investors, then the risk
premia for these macroeconomic risks will be higher in the closed-end
fund market than in the net asset value market. This can potentially
explain the existence of discounts. Since the time variation in factor
risk premia is related to the time variation in perceived risk or risk
aversion of investors, the time variation in factor risk premia can be
different in the fund and the net asset value markets. Consequently,
the risk premia tracked by discounts need not be related to the ex-
pected returns on the net asset value. Under the same reasoning, the
risk premia tracked by discounts need not be related to the expected
returns on large firms either.

The link between discounts and small firm expected returns arises
from common individual investor ownership. Since the cash flows of
closed-end funds (whose underlying assets are large firms) are less
sensitive to macroeconomic conditions than the cash flows of small
firms, investing in small firm stocks is likely to be more risky than
investing in closed-end funds. However, both types of securities are

4 The reason institutional investors do not invest in small firms and closed-end funds may have to do

with monitoring difficulties, and liquidity and legal constraints. For instance, pension funds have
their own investment managers and may not want to invest in other mutual funds over whom they
have very little control. In addition, institutional investors may choose to invest only in securities
they know about [see Merton (1987)]. These and other market frictions such as limitations on
short sales, transaction costs, etc., may give rise to market segmentation between small firms and
large firms and, therefore, between closed-end funds and their underlying assets.
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predominantly owned by individual investors. In addition, while the
cash flows of large firms may be less sensitive to macroeconomic risks
than the cash flows of small firms, they are still affected by adverse
economic conditions. Therefore, while the risk premium demanded
by individual investors in the closed-end fund market may be lower
than that for a firm of similar size that is not a closed-end fund, it will
still be higher than the risk premium demanded by the investors in
the net asset value market. This will give rise to an average discount.
How low the risk premium in closed-end funds will be relative to small
firms depends on how less sensitive closed-end fund earnings are to
economic conditions relative to small firm earnings. Since investors
in small firms and closed-end funds have expectations and risk char-
acteristics that move together over time, the risk premia associated
with small firms and closed-end funds will be correlated. This could
explain the time-series relationship between discounts and expected
returns on small firms.

6.2 The investor sentiment hypothesis

According to the investor sentiment hypothesis, individual investors
who trade in small firms and closed-end funds often misperceive fu-
ture cash flows. Trading by individual investors based on these mis-
perceptions or sentiment causes small firm and closed-end fund prices
to be more volatile than usual. The risk due to the fluctuating senti-
ment will be priced if all investors have finite horizons [see De Long
et al. (1990)]. This causes the required rate of return on closed-end
funds to be higher than that on their underlying assets and gives rise
to an average discount. The actual discount will fluctuate with indi-
vidual investors’ misperceptions. Thus, discounts may be a proxy of
the investor sentiment or noise trading risk premium that varies over
time.

A mean reverting investor sentiment will give rise to a negative
covariance between changes in discounts and small firm returns, and
a positive covariance between the level of discounts and future small
firm returns. If the individual investors are optimistic, they will push
the small firm and closed-end fund prices up, resulting in higher small
firm returns and lower discounts. This gives rise to the negative covari-
ance between small firm returns and changes in discounts. However,
current investor optimism also suggests that stock prices, on average,
will be lower in the future. This gives rise to the positive covariance
between current discounts and future small firm returns. Therefore,
both the Lee, Shleifer, and Thaler (1991) results and the results in this
article, that discounts forecast future small firm returns, are consistent
with the investor sentiment hypothesis. The fact that none of the other
forecasting variables have any explanatory power for the conditional
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expected small firm risk premium is also consistent with the investor
sentiment story. However, the evidence that discounts have informa-
tion about future earnings growth and inflation is not consistent with
the investor sentiment hypothesis. If investors are responding to fads
in the stock market it is unlikely that closed-end fund discounts will
move with future expected earnings growth and inflation. However,
if fads are correlated with some observable variable in the economy,
that could explain the link between discounts and future economic
activity.

Can the sentiment story be ruled out as a possible explanation of
the results in this article? Not easily, given the level of market segmen-
tation that is needed to rationalize the empirical results presented in
this article. Thus, there may still be a role for a sentiment-based ex-
planation. However, the results presented in this article rule out any
straightforward sentiment stories. In summary, the evidence presented
in this article relating discounts to future economic activity suggests
that discounts may be a proxy of individual investors’ rational expec-
tations about future economic conditions and/or their risk aversion
to macroeconomic risks. Thus, discounts on closed-end funds may
provide important fundamental information that is not contained in
any of the commonly used expected return variables.

. Conclusions

Since closed-end fund discounts contain information about time-vary-
ing expected returns of closed-end fund share prices, any relation be-
tween discounts and the returns of other securities must arise from
common variation in conditional expected returns. This suggests that
if there is common variation in the conditional expected returns of
closed-end funds and small firms, then discounts should forecast small
firm returns. This article examines the relation between closed-end
fund discounts and small firm returns using multiperiod forecasting
regression tests. The empirical results show that discounts forecast
future small firm returns and that discounts have independent infor-
mation about the conditional expected returns of small firms. Fur-
thermore, the empirical tests show that discounts forecast only the
small firm factor return out of the five risk factor returns suggested
by Fama and French (1993). Additional tests indicate that discounts
forecast future earnings growth rates, especially small firm earnings
growth rates and future inflation. This suggests that discounts con-
tain fundamental economic information. The basic conclusion of this
article is that closed-end fund discounts may be a proxy of individ-
ual investors’ rational expectations about future economic conditions
and/or their risk aversion to macroeconomic risks. Thus, they may
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provide important fundamental information that is not contained in
any of the commonly used expected return variables.

Appendix
A. Monte Carlo Simulation Methodology

The simulation methodology used by us closely follows the one used
by Hodrick (1992) and Nelson and Kim (1993). We discuss the simu-
lation methodology below.

A.1 VAR data generating process for state variables

Define 2z, = (VW,, SMB;, HML,, Defret,, Termret;, D/P,, Def,,
Termy, Vwdsc,) where Z, is 2 9 x 1 column vector. We fit a first-order
VAR to Z; using the following specification:

Ziy1 = Ao+ A Z 4 vy, (10)

where Ay is a 9 x 1 vector of intercepts, 4; is a 9 x 9 coefficient
matrix and #,41 is 2 9 x 1 vector of forecast errors. The VAR results
are presented in Table A-1.

A.2 Contemporaneous regressions for portfolio returns
The following time-series regression is fit for the portfolio returns used
in our regressions: EW, P1, P2, P3, P10, Vwcef, and Vwnav:

R = a+bVW,4+cSMB,+ dHML,+ eDefret, + [ Termvet; +v,, (17)

where R; is the appropriate portfolio return. The contemporaneous
regression results are presented in Table A-2.

A.3 Artificial data generation

The point estimates in Tables A-1 and A-2 are used to generate artificial
data for the Monte Carlo simulations. We first impose the null hypoth-
esis of no predictability on the factor returns, VW, SMB, HML, Defret,
Termret, in the VAR. This is done by setting the slope coefficients on
the explanatory variables to zero for all of the factor returns and by
setting the intercepts equal to the unconditional means. We use the
fitted VAR under the null hypothesis of no predictability to generate
artificial data 5,000 times. Each time, we generate 306 observations
of the state variable vector, VW, SMB, HML, Defret, Termret, D/P, Def,
Term, Vwdsc. The initial observation for this vector is drawn from
a multivariate normal distribution with mean equal to the historical
mean and variance-covariance matrix equal to the historical estimated
variance-covariance matrix of the vector of state variables. Once the
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Table A-2
Time-series regressions of stock and bond portfolio returns for Monte Carlo simulation
Dep. Intpt. Vw SMB HML Defret Termret Adj. R?
Pl —0.33 1.09 1.43 0.67 0.00 —0.05 89.11
(-233) (2502 (2393 (833 (0.00) (=0.66)
P2 —-0.21 1.10 1.14 0.45 0.04 0.01 96.18
(—2.80) (41.09) (31.349) (9.84) 0.57) 0.3D
P3 —0.17 1.09 1.06 0.33 0.05 0.01 96.92
(—=2.50) (39.9D (38.15) (10.39) (0.82) 0.32)
P10 0.03 1.01 —0.14 —0.04 —0.03 0.01 98.29
(0.68) (64.36) (—8.95) (—2.23) (—0.66) (0.32)
Vwcef 0.14 0.79 0.19 0.16 —0.09 0.00 68.42
0.91) (17.65) (3.04) .27 (=0.62) (0.0D
Vwnav 0.10 0.83 0.07 —0.12 —0.13 —0.03 80.93
(1.06) (29.21) (1.93) (—2.67) (—1.56) (—0.49)
EW —0.09 1.04 0.68 0.25 0.04 0.06 98.31
(—2.33) (69.89) (32.83) (9.00) (0.84) (2.16)

VAR is initiated, shocks for subsequent observations are generated
by randomizing [sampling without replacement, see Nelson and Kim
(1993) and Noreen (1989)] among the actual VAR residuals. The VAR
residuals for VW, SMB, HML, Defret, and Termret are scaled so that
the standard errors computed from these residuals will be equal to
the historical standard errors of VW, SMB, HML, Defret, and Termret,
respectively.

The artificially generated factor returns, VW, SMB, HMIL, Defret,
Termret, are now fed to the fitted time-series regression models in
Table A-2. The residuals for the time-series regression models are ob-
tained by randomizing (using the same randomization order as for the
VAR residuals) the actual residuals from the regressions in Table A-2
with two exceptions. For Viwcefand Vwnav, we use the residuals from
regressions that also include the change in discounts as a regressor
on the right-hand side so that the residuals we use in our simulations
for generating Vwcef and Vwnav are free of the influence of changes
in discounts, A Vwdsc. These residuals are also scaled so as to reflect
the standard errors of residuals from the regressions with respect to
Vwcef and Vwnav in Table A-2. Using the artificial factor returns and
regression residuals, we generate artificial data for the portfolio re-
turns, EW, P1, P2, P3, P10, Vwcef, and Vwnav. This artificial data is
then used to run regressions and generate regression statistics. This
process is repeated 5,000 times and empirical distributions of univari-
ate and multivariate regression statistics are obtained. The FORTRAN
numerical recipes subroutine, rani, is used to generate uniform ran-
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dom numbers in the interval 0 to 1. The uniform random numbers
are converted to standard normal random numbers using the FOR-
TRAN numerical recipes subroutine, gasdev. See Numerical Recipes
in Fortran: The Art of Scientific Computing by Press, et al. (1992).
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