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ABSTRACT

This paper examines the proposition that fluctuations in discounts of closed-end
funds are driven by changes in individual investor sentiment. The theory implies
that discounts on various funds move together, that new funds get started when
seasoned funds sell at a premium or a small discount, and that discounts are
correlated with prices of other securities affected by the same investor sentiment.
The evidence supports these predictions. In particular, we find that both closed-end
funds and small stocks tend to be held by individual investors, and that the
discounts on closed-end funds narrow when small stocks do well.

FEW PROBLEMS IN FINANCE are as perplexing as the closed-end fund puzzle. A
closed-end fund, like the more popular open-end fund, is a mutual fund which
typically holds other publicly traded securities. Unlike an open-end fund,
however, a closed-end fund issues a fixed number of shares that are traded on
the stock market. To liquidate a holding in a fund, investors must sell their
shares to other investors rather than redeem them with the fund itself for the
net asset value (NAV) per share as they would with an open-end fund. The
closed-end fund puzzle is the empirical finding that closed-end fund shares
typically sell at prices not equal to the per share market value of assets the
fund holds. Although funds sometimes sell at premia to their net asset
values, in recent years discounts of 10 to 20 percent have been the norm.
Several past studies have attempted to solve the puzzle by pointing out
that the methods used to value the securities in the portfolio might overstate
the true value of the assets. Three factors are often cited as potential
explanations: agency costs, tax liabilities, and illiquidity of assets. The
agency costs theory states that management expenses incurred in running
the fund are too high and/or the potential for subpar managerial perfor-
mance reduces asset value. The tax explanation argues that capital gains tax
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liabilities on unrealized appreciations (at the fund level) are not captured by
the standard calculation of NAV. Finally, because some funds hold restricted
or letter securities which have trading restrictions, the argument has been
made that such assets are overvalued in the calculation of NAV. While each
of these explanations is logical and may explain some portion of the observed
discounts, we show below that even collectively these factors fail to account
for much of the existing evidence.

Our primary purpose is to evaluate empirically an alternative explanation
for the closed-end fund puzzle presented by Zweig (1973) and Delong, Shleifer,
Summers, and Waldmann (1990) (DSSW). Zweig (1973) suggests that dis-
counts on closed-end funds reflect expectations of individual investors. DSSW
develop a model in which rational investors interact in financial markets
with noise traders who are less than fully rational. An important feature of
their model is the existence of unpredictable fluctuations in “noise trader
sentiment,” defined as the component of expectations about asset returns not
warranted by fundamentals. Investor sentiment can represent trading on
noise rather than news (Black (1986)) or trading on popular models (Shiller
(1984)). In the case of closed-end funds, fluctuations in investor sentiment
can lead to fluctuations in demand for closed-end fund shares which are
reflected in changes in discounts. In addition to Zweig’s early idea that fund
discounts reflect investor sentiment, the DSSW model explains why funds
can sell at discounts even if investors are not, on average, pessimistic. Our
paper reviews and extends the implications of this model, and then presents
empirical evidence largely consistent with these implications.

Before the various explanations of closed-end fund pricing can be evalu-
ated, it is important to provide a more complete description of the facts.
There are four important pieces to the puzzle which together characterize the
life cycle of a closed-end fund:

1) Closed-end funds start out at a premium of almost 10 percent, when
organizers raise money from new investors and use it to purchase securities
(Weiss (1989) and Peavy (1990)). Most of this premium is a natural deriva-
tive of the underwriting and start-up costs which are removed from the
proceeds, thus reducing the NAV relative to the stock price. The reason that
investors pay a premium for new funds when existing funds trade at a
discount is the first part of the puzzle to be explained.

2) Although they start at a premium, closed-end funds move to an average
discount of over 10 percent within 120 days from the beginning of trading
(Weiss (1989))!. Thereafter, discounts are the norm. For illustrative pur-
poses, Figure 1 shows the year-end discounts on the Tricontinental Corpora-
tion (TRICON) fund during 1960-1986. Tricontinental is the largest closed-
end stock fund trading on U.S. exchanges, with net assets of over $1.3 billion
as of December, 1986. Although there are some periods where the fund sells

!The sample in the Weiss study is closed-end funds started during 1985-87. The average
discount figure cited relates to stock funds investing in U.S. companies.
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Figure 1. Percentage discount or premium of Tricontinental Corporation at the end of
each year during 1960-1986. The percentage discount is computed as 100 x (NAV — SP);
where NAV is the per share net asset value and SP is the share price of the fund. The mean
(median) of the percentage discount or premium is 14.43 (15.0). The maximum (minimum) value
is 25.0 (—2.5) and the standard deviation is 8.56.

at a premium relative to the NAV, most of the time it sells at a discount,
which frequently hovers around 20 percent.?

3) As Figure 1 illustrates for TRICON, discounts on closed-end funds are
subject to wide fluctuations over time. During 1960-1986, year-end discounts
for TRICON ranged from 25 percent to a premium of 2.5 percent. It is by no
means the case that the discount is a constant fraction of net asset value (or a
constant dollar amount). The fluctuations in the discounts appear to be mean
reverting (Sharpe and Sosin (1975)). Thompson (1978), Richards, Fraser, and
Groth (1980), Herzfeld (1980), Anderson (1986), and Brauer (1988) all docu-
ment significant positive abnormal returns from assuming long positions on
funds with large discounts.

4) When closed-end funds are terminated through either a liquidation or
an open-ending, share prices rise and discounts shrink (Brauer (1984), Brick-
ley and Schalheim (1985)). Most of the positive returns to shareholders
accrue when discounts narrow around the announcement of termination. A
small discount persists, however, until final termination or open-ending.

Our purpose is to understand this four-piece puzzle. In Section I we argue
that standard explanations of the puzzle cannot, separately or together,
explain all four pieces of the puzzle. We review the DSSW explanation of the
puzzle in Section II and discuss some implications of this explanation. Section
III covers data and variables description. Section IV presents our tests of the
new implications, and Section V deals with some objections. Section VI

2Throughout this paper, discounts are expressed in terms of percentage of NAV. Positive
discounts reflect stock prices which are below NAV.
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presents supplementary evidence bearing on this explanation of closed-end
fund discounts, and Section VII concludes.

I. Standard Explanations of the Closed-end Fund Puzzle

Agency costs, illiquidity of assets, and tax liabilities have all been proposed
as potential explanations of closed-end fund discounts. However, these argu-
ments, even when considered together, do not explain all four pieces of the
closed-end fund puzzle. This section reviews these arguments.

A. Agency Costs

Agency costs could create discounts for closed-end funds if management
fees are too high or if future portfolio management is expected to be subpar
(Boudreaux (1973)). There are several problems with agency costs as a theory
of closed-end fund pricing. First, neither current nor future agency costs can
account for the wide fluctuations in the discounts. Management fees are
typically a fixed percentage of NAV and certainly do not fluctuate as much as
do discounts. The present value of future management fees can in principle
fluctuate with interest rates. However, as we show later (Table IX), changes
in discounts are not significantly correlated with interest rate changes.
Second, agency costs cannot explain why rational investors buy into closed-end
funds initially at a premium, since they should expect the funds to sell at a
discount eventually. For that matter, agency and trading costs cannot ex-
plain why new and seasoned funds ever sell at premia. Third, agency costs do
not seem to explain much of the cross-sectional variation in discounts.
Malkiel (1977) did not find a significant relationship between management
fees and/or fund performance and discount levels. By grouping funds into
two groups, based on their discounts, Roenfeld and Tuttle (1973) did find, in a
very small sample, marginal support for a contemporaneous relationship
between fund performance and discounts. However, assuming rational expec-
tations, a more appropriate test is to check for a relation between discounts
and future NAV performance of funds, not past or current performance. Lee,
Shleifer and Thaler (1991) show that there is, if anything, a positive correla-
tion between discount levels and future NAV performance; funds with large
discounts tend to have higher subsequent NAV performance than those with
low discounts. This result is the opposite of what might be expected from
rational discounting of agency costs.

B. Illiquidity of Assets

Two other theories posit that the NAV published by the funds exaggerates
the true asset value. The first theory, the restricted stock hypothesis, says
that funds hold substantial amounts of letter stock, the market value of
which is lower than its unrestricted counterpart, and that such holdings are



