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1. Introduction

The efficient market hypothesis (EMH) states that the price of a security is equal to its
"fundamental value™, that is, the present value of its expected future cash flows conditional on currently
availéble information (Marsh and Merton, 1986). In this form, the hypothesis has proved difficult to test
because assumptions about future cash flows and discount rates needed to compute fundamental value
are not clear cut: witness Kieidon's (1986) and Marsh and Merton's (1986) critique of Shiller's (1981)
procedures for computing value in his volatility tests. These difficulties have rendered direct tests of the
EMH elusive.!

There is one type of security for which value is relatively easy to observe -- a closed-end mutual
fund. Like the more popular open-end fund, a closed-end fund typically holds other traded securities. Its
fundamental value is then equal to the market value of the securities it holds--its Net Asset Value (NAV).
Unlike the open-end fund, however, a closed-end fund issues a fixed number of shares which are traded
in security markets. Because the number of shares is fixed, to liquidate a holding, an investor must sell
shares 1o someone else. The investor cannot, as in the case of an open-end fund, simply redeem his
shares, in which case his proportional asset holdings are liquidated and he is given the proceeds. Rather,
the amount that a shareholder of a closed-end fund receives if he sells his holdings is equal to the price at
which these shares {rade in the market.

For a closed-end fund, the EMH can be easily tested by comparing its market price o the net
assel value. The surprising result -- which remains a challenge to the EMH -- is that closed-end funds
typically sell at discounts: prices below NAVs. Discounts of 20 percent are common, and even higher
discounts are sometimes observed. So, in the one case where value is actually observed, the EMH

appears to be rejected.

1 Typically, tests of the EMH have been less direct and focus on its implications rather than the statement
that price equals value. Such tests investigate whether particular investing strategies can earn abnormal
returns or whether prices deviate from standard asset pricing models (Jensen, 1878).



Several past studies have attempted to reconcile the discounts on closed-end funds with the
EMH 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 sub-par managerial performance introduces additional risk.
The tax explanation argues that capital gains tax liabiiities on unrealized appreciations (at the individual
fund level) are not captured by the standard caiculation 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.

Qur primary purpose is to evaluate empirically an altemative explanation for the closed-end fund |
puzzle presented by Zweig (1973} and Delong, Shleifer, Summers and Waldmann (DSSW, 1990).
Zweig (1973) suggests that discounts 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. Animportant 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 refiect 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 evidénce largely

consistent with these implications.



Before the various explanations of closed-end fund pricing can be evaluated, itis 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:

« Closed-end funds start out at a premium of aimost 10 percent, when organizers raise money
from new investors and use it to purchase securities (Weiss, 1989, Peavy, 1968). Most of this premium is
a natural derivative 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.

« 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)2 . Thereafter, discounts are the
norm. For illustrative purposes, Figure 1 shows the year-end discounts on the Tricontinental Corporation
(TRICON) fund dvun'ng 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 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 percentto a
premium of 2.5 percent. 1t 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 (Sharp
and Sosin, 1975). Thompson (1978), Richards, Fraser and Groth (1980), Herzfeld (1980), Anderson
(1986) and Brauer (1988) all document significant positive abnormal returns from assuming long positions

on funds with targe discounts.

2The 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.

3 Throughout this paper, discounts are expressed in terms of percentage of NAV. Positive discounts
reflect stock prices which are below NAV.



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

Our purpose is to understand this four-piece puzzle. In section 2 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 puzzie in section 3, and discuss some implications of this explanation.
Section 4 covers data and variables description. Section 5 presents our tests of the new implications, and
section 6 deals with some objections. Section 7 presents supplementary evidence bearing on this

explanation of closed-end fund discounts, and section 8 concludes.

2. 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, none of these arguments is capable of explaining
all four of the pleces of the closed-end fund pu.zzle. This seclion reviews these arguments.
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 sub-par. 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 canin
principle fluctuate with interest rates. However, as we show later (Table IX), changes in discounis are not
significantly comelated 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
eventually sell at a discount. For that matter, agency and trading costs cannot explain why new and

seasoned funds ever sell atpremia. Third, agency costs do not seem to explain much of the cross-



sectional varation in discounts. Malkiel (1977) did not find a significant relationship between management
fees and/ or fund performance and discount levels. By grouping funds into 2 groups, based on their
discounts, Roenfeid and Tuttle (1873) did find, in a very smali sample, marginal support for a
contemporaneous relationship between fund performance and discounts. Howevaer, assuming rational
expectations, a more appropriate test is to check for a relation between discounts and juture NAV
performance of funds, not past or current performance. Lee, Shleifer and Thaler (1990) show that there
is, if anything, a positive correlation 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.

Two other theories posit that the NAV published by the funds exaggerates the true asset value.
The first theory, the restricled stock hypothesis, says that funds hold substantial amounts of letter stock,
the market value of which is lower than its unrestricted counterpant, and that such holdings are overvaiued
in the calculation of NAV.4 This idea can be ruled out immediately as a general explanation of discounts
since many of the largest funds that frade at discounts hold only liquid publicly traded securities. For
example, TRICON does not have any significant restricted holdings. An examination of the annual
financial statements of TRICON reveals that for the years during the period studied, the assets which
aither required Board of Directors’ valuation or were marked as "unidentified” common stocks are atways
less than 0.5 percent of the total NAV of the fund.

The effect of holding restricted stocks is also mitigated by regulation, which requires the funds to
discount such securities in computing NAV to an amount which their Boards of Directors have determined
(and publicly attest o) is a fair market value equivalent. Nevertheless, there is a small but significant

relationship in the cross section between the level of restricted holdings and the level of discounts (see

4 Letter, or restricted, stock refers to securities of a corporation which may not be publicly traded without
registration under the Securities Act of 1933 because it has not been previously registered. A fund
acquires these securities through private placement and agrees 1o a "letter” contract restricting their resale
to the public within a specified time period. These securities can be resold privately, with the letter attached.



for example Malkiel (1977) and Lee, Shleiter and Thaler (19390)). Apparently, the market does not believe
the funds have adequately discounted these securities. Restricted stock holdings can thus explain a
portion of the discount on certain specialized funds, but it offers no explanation for the substantial
disodums of large, diversified funds.

Another version of the illiquidity argument, the block discount hypothesis, is based on the
observation that reported NAV's are computed using the trading price of a marginal share. Since closed-
end funds sometimes hoid substantial blocks of individual securities, the realizable proceeds from a
liquidation would be much lower than the reported NAV. Like the restricted stock hypothesis, this
argument runs counter to the evidence that large abnormal positive returns are realized when closed-end
funds are open-ended (Brauer,1984; Brickley and Schallheim,1985). Also, neither theory makes any
contribution to explaining the other pants of the puzzle.
~api ) iabilit

The NAV of a closed-end fund does not reflect the capital gains tax that must be paid if the assets
in the fund are sold. The tax liability associated with assets which have appreciated in value would reduce
the liquidation value of the fund’s assets. This theory runs into a serious problem with the fact that closed-
end fund prices jump up to net asset values at open ending. Moreover, Malkiel (1977) demonstrates that
under fairly generous assumptions, the tax liabilities can account for a discount of no more than &
percent.5 Also, the tax theory suggests that discounts should widen when the market rises (since
unrealized appreciation tends to increase in a bull market), contrary to the evidence we present below.

To summarize, standard explanations have been marginally successful (for some funds} in
explaining Part 2 of our 4-part puzzle - i.e. the existence of discounts. However, the existing theories do

not provide satisfactory explanations for the other pants of the puzzle, why funds get started, why the

5 The key assumptions in this calculation are the percentage of unrealized appreciation in the assets, the
period of time before the asset is sold by the fund, and the holding period of the investor after the sale.
Malkiel assumed the unrealized appreciation was 25% of the fund's assets and, in the worst case, the asset
was sokd immediately by the fund and the shares were soid immediately thereafter by the investor (which
would maximize his tax liability) to arrive at the 6% amount. A more probable estimate, given the 25%
unrealized appreciation, would be around 2%.



discounts fluctuale over time, and why large positive abnormal retums are realized when the fund is open-
ended. In the next section, we present an altemative explanation that not only accommodates these

apparent anomalies, but also yields further testable hypotheses.

3. Investor sentiment
Noise trader risk

DSSW (1880) present a model of asset pricing based on the idea that the unpredictability of the
opinions of not-fully-rational investors - or noise traders - impounds resale price risk on the assets they
trade. In this model, there are two types of investors: rational investors and noise traders. Rational
investors form rational expectations about asset returns. In contrast, noise traders expectations about
asset returns that are subject to the influence of sentiment: they overestimate the expected returns
(relative 1o the rational expectation) in some periods, and underestimate them in others. Each period,
rational investors and noise traders trade the assets based on their respective beliefs. Because assets are
risky and all investors are risk averse, the equilibrium price reflects the opinions of both the rational
investors and the noise traders.

DSSW then make two crucial assumptions. First, they assume that rational investors' horizons are
short, so that they care about the interim resale prices of the assets they hold, not just the present values
of dividends. This assumption is realistic. Frequent evaluations of portfolio managers shorten their
horizons, while individuals often have liquidity needs to sell. Also, the longer a rational investor keeps his
\rade open, the higher are the cumulative transaction costs if either cash or assets have to be borrowed for
that trade. Short sales, in particular, are difficutt and costly over any long horizon. These costs of arbitrage
tend fo shorten investors' horizons and make them concerned with interim resale prices (Shleifer and
Vishny, 1990).

Second, DSSW assume that noise traders’ sentiment is stochastic and cannot be perfectly
forecasted by rational investors. In particular, a rational investor cannot perfectly forecast how opfimistic or

pessimistic noise traders will be at the time he wants to sell the asset. Because rational investors care



about the resale prices of assets, the unpredictability of noise trader sentiment impounds an additional risk
on the assets they trade. The extra risk is that at the time a rational investor wants to sell an asset, noise
traders might be bearish about it, causing its price to be low. As long as a rational investor might want to
sell the asset in finite time, the risk of an adverse sentiment shift is every bit as real as fundamental risk of
low dividends. This noise trader risk is bome by both rational investors and noise traders.

If different noise traders traded randomly across assets, the risk their sentiment would create
would be diversifiable, just as idiosyncratic fundamental risk is diversifiable in conventional pricing models.
However, if fluctuations in the same noise trader sentiment affect many assets and are correlated across
noise traders, then the risk that these fluctuations create cannot be diversified. Like fundamental risk,
noise trader risk arising from the stochastic investor sentiment will be priced in equilibrium. As a result,
assets subject to noise trader risk wiil eam a higher expected return than assets not subject to such risk.
Relative 1o their fundamental values, these assets will be underpriced.

DSSW discuss closed-end funds as an interesting application of their model. Suppose that noise
traders' expectations about future returns is subject to unpredictable changes. Some of the time noise
traders are optimistic about returns on these securnties and drive up their prices relative to fundamental
values. For securities where fundamentai values are hard to observe, the effects of this optimism will be
hard to identify. Butin the case of closed-end funds investor optimism will result in their selling at
premiums or at smaller discounts. Other times, noise traders are pessimistic about returns on these
securities, drive down their prices, and so closed-end funds sell at larger discounts. In this way, stochastic
changes in demand for closed-end funds by investors with unpredictably changing expectations of
returns cause stochastic fluctuations in the discounts.

In this model, the risk from holding a closed-end fund {and any other security subject to the same
stochastic sentiment} consists of two parts: the risk of holding the fund's portfolio and the risk that noise
trader sentiment about the funds changes. In particular, any investor holding a closed-end fund bears the
risk that the discount widens in the future if noise traders become relatively more pessimistic about closed-

end funds. As long as this risk from the unpredictability of future investor sentiment is systematic -- i.e., if



investor sentiment affects many assets atthe same time - this risk will be priced in equilibrium. When
investor sentiment risk is systematic, it will affect a wide range of securities which includes, but is not
limited to, closed-end funds. Investor sentiment in the DSSW model, therefore, reflects expectations
which are market-wide rather than closed-end fund specific.

One additional element is needed in applying the DSSW model to closed-end funds - differential
clienteles. Specifically, it is necessary to assume that noise traders are more likely to hold and trade
closed-end funds than the underlying assets in the funds’ portfoiios. If the same investors are investing in
both the undertying securities and in the fund shares, then any change in investor sentiment will affect
both the NAV and the share price - resulting in no change in the discount. Changes in the discount reflect
not the aggregate effect of investor sentiment changes, but the differential effect of the sentiment of the
closed-end fund investing clientele relative to the investing clientele of the underlying assets. In this
paper, we speculate that the discount movements reflect the ditferential sentiment of individual investors,
since these investors hold and trade a preponderance of closed-end fund shares, but are not as important
an ownership group in the assets of the funds' investment portfolio.

There is ample evidence that closed-end funds are owned and traded primarily by individual
investors. For example, Weiss (1989) found that three calendar quarters after the initial offering of new
closed-end funds, institutions held less than 5 percent of the shares, in comparison to 23 percent of the
shares of a control sample of IPOs for operating companies. Similarly, we found the average institutional
ownership in the closed-end funds in our sample (Appendix 1) at the beginning of 1988 to be just 6.6
percent (median 6.2 percent). For the sake of comparison, average institutional ownership for a random
sample of the smallest 10 percent of NYSE stocks is 26.5% (median 23.9%), and 52.1% (median 54.0%)
for the largest 10 percent of NYSE stocks. Using intraday trading data, we have also found that in 1987,

64 percent of the trades in closed-end funds were smaller than $10,000. This number is 79 percent for



the smallest 10 percent of NYSE stocks, and only 28 percent for the largest 10 percent of NYSE stocks.®
Collectively , the evidence strongly indicales that Closed-end funds are both held and traded primarily by
individual investors.

This evidence leads us to conjecture that the sentiment that affects closed-end fund discounts
should also affect other securities that are held and traded predominantly by individual investors. As the
evidence cited above shows, one set of such securities is small firms. If smaller capitalization stocks are
subject to the same individual investor sentiment as closed-end funds, then fluctuations in the discounts
on closed-end funds should be correlated with the returns on smaller stocks. When enough stocks in
addition to closed-end funds are affected by the same investor sentiment, risk from this sentiment cannot
be diversified and is therefore priced.

Arbitrage

The notion that holding a closed-end fund is riskier than holding its portiolio runs into an obvious
objection. Why can't a rational arbitrageur buy the fund selling at a discount and sell shor its portfolio?
Sirce the fund costs less than its underlying assets, there is wealth left over after this perfectly hedged
transaction, and the dividends that the fund dist'n'butes will cover the dividends on the investor's shont
position. In practice, however, there are several problems with this strétegy.

First, if the fund changes its portfolio, the arbitrageur must similarly change the porttolio that is sold
short. This may be difficult to accomplish in a timely manner. Second, investors do not get the full
proceeds of a short sale: the hedge is not costless.” Third, even if these practical problems could be

solved, the hedge would not be a pure arbitrage opportunity unless the arbitrageurs have an infinite time

€ Decile membership is based on total market capitalization at the beginning of each year. Firms are
sorted by CUSIP and every third firm is selected to form the random sample. Inclusion in the final sample is
subject to availability of data. There were 44-48 firms in each decile portiolio of the final sample.
Percentage institutional ownership is based on the first issue of the Standard and Poor's Stock Report in
each year after adjusting for known closely-held shares and block holdings. That is, the values reported
are percentages fo insitutional holdings, divided by (100 - percentage of closely-held or block shares).
The intraday trading data is from the Institute for the Study of Security Markets (ISSM), based at Memphis
State University.

7 See Herzfeld (1980) for a similar strategy that can be implemented using call options.
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horizon, and are never forced 1o fiquidate their positions.8 If, in contrast, an arbitrageur might need to
liquidate at some finite time, then he faces the risk that the discount has widened since the time the
arbitrage trade was put on. I the discount widens, the arbitrage trade obviously results in a loss.
Arbitfageurs'would never need to liquidate their positions if they received the full proceeds from the initial
short sales, since the initial investment would have been negative and all future cash flows would be zero.
But since arbitrageurs do not get full proceeds, they might need to liquidate to obtain funds. In such

. cases, bearing noise trader risk is unavoidable. As long as arbitrageurs do not have infinite horizons,
arbitrage against noise traders is not riskless because the discount can widen. Because of this risk,
arbitrageurs take only limited positions and mispricing can persist.

A possible alternative to the "buy and hold" arbitrage is a takeover of a closed-end fund, followed
by a sell-off of its assets to realize the net asset value. The theoretical impediment to such takeovers has
been identified by Grossman and Hart (1980), who show that free-riding fund shareholders would not
tender their shares to the bidder unless they receive full net asset value. Because making a bid is costly,
the bidder who pays full NAV cannot himself profit from the bid and so no bids will take place. In practice,
managerial resistance and regulatory restrictions represent formidable hurdles for the would-be bidder.
For example, by 1980, the Tricontinental and Lehman funds had each defeated four attempts at
reorganization (Herzfeld 1980). More recently, in 1989, the Securities and Exchange Commission
helped block the takeover of the Cypress fund. The fact that, after transaction costs, profits from closed-
end fund takeovers must be meager explains why these takeovers have not been more common.
Investor sentiment and the four pad puzzle

Changing investor sentiment has a number of empirical implications for the pricing of closed-end
funds. Most imporiantly, because holding the fund is riskier than holding its portfolio directly, and
because this risk is systematic, the required rate of retum on assets held as fund shares must, on average,

be higher than the required return on the same assels purchased directly. This means that the fund must

8 For an analysis of the conditions necessary for arbitrage to eliminate irrationality, see Russell and Thaler
(1985).
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on average sell at a discount to its NAV to induce investors to hold the fund's shares. Note that to get this
result we do not need to assume that noise traders are on average pessimistic about funds: the average
underpricing of closed-end funds comes solely from the fact that hokiing the fund is riskier than holding its
portfolio. This theory is therefore consistent with the main puzzie about closed-end funds: that they sell at
a discount.

The theory is aiso consistent with the other three pieces of the puzzle. First, it implies that when
noise traders are particularly optimistic about closed-end funds (and other assets subject to the same
movements in investor sentiment), entrepreneurs can profit by putting assets together into closed-end
funds and selling them to the noise traders. In this model, rational investors do not buy closed-end funds
at the beginning. On the contrary, if they could borrow the shares they would sell the funds short.® it
seems necessary to introduce some type of irrational investor to be able to explain why anyone buys the
fund shares at the start when the expected return over the next few months is negative. Noise traders,
who are sometimes far too optimistic about the true expected return on the fund shares, serve that
purpose in the model. In this theory, then, there is no “efficiency” reason for the existence of closed-end
funds. Like casinos and snake oil, closed-end funds are a device by which smart entrepreneurs take
advantage of a less sophisticated public.

Second, the theory implies that discounts on closed-end funds fluctuate with changes in investor
sentiment about future returns (on closed-end funds and other securities). (n fact, this theory requires
that discounts vary stochastically since it is precisely the fluctuations in the discounts that make holding
the fund risky and therefore account for average underpricing. If the discounts were constant, then the
arbitrage trade of buying the fund and selling short its portfolio would be riskless even for a short honizon

investor, and discounts would disappear.

¢ Peavy (1988) shows that underwriters of closed-end funds buy shares in the aftermarket to support the
price. Discussions we had with a professional trader of closed-end funds indicate that short selling closed-
end fund IPQO's is extremely difficult.
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Third, the theory explains why funds' share prices rise on the announcement of open-ending,
and why discounts are reduced and then eliminated at the time open-ending or liquidation actually occurs.
When it is known that a fund will be open-ended or liquidated (or, as Brauer (1988) points out, even when
the probability of open-ending increases appreciably), noise trader risk is eliminated (or reduced), and so
is the discount. Notice that this risk is largely eliminated when open-ending or kquidation is announced,
since at that time any investor can buy the fund and sell short its porttolio knowing thal upon open-ending
his arbitrage position can be profitably closed for sure. The risk of having to seliwhen the discount is even
wider no longer exists. The small discount that remains after the announcement of open-ending or
liquidation can only be explained by the actual transactions costs of arbitrage (the inability to receive short
sale proceeds or the unobservability of the fund's portfolio) or the effect of some of the standard
explanations mentioned earlier. The investor sentiment theory thus predicts that the discounts which
remain after the announcement of open-ending or liquidation shouid become small or disappear
eventually.

The investor sentiment explanation of discounts on closed-end funds appears to perform bvenér
than alternative theories in explaining the key stylized facts. More interestingly, it has a number of
additional implications which have not been derived or tested in the context of other theories of
discounts. As with the implications discussed above, the new implications are derived fromthe idea that
discounts on closed-end funds reflect widespread changes in investor sentiment, rather than
idiosyncratic changes in each fund's management or operations.

The first irﬁplication is that levels of and changes in discounts should be highly correlated across
funds. Since the same sentiment drives discounts on all funds, as well as on other securities, changes in
this sentiment should determine changes in discounts.

Second, the observation that funds can get started when noise traders are optimistic about their
returns can be taken further. Specifically, 1o the extent closed-end funds are substitutes, the model

predicts that new funds should get started when investors favor seasoned funds as well, i.e., when old
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funds sell at a premium or at a small discount. This effect might be obscured by short-selling constraints
on new funds, and the fact that new funds are not perceived as perfect substitutes for seasoned funds.
Nevertheless we test this implication by examining the behavior of the discounts on seasoned funds
when new funds are started.

The third implication of the theory is perhaps the most interesting and surprising. The theory
requires that for investor sentiment to affect closed-end fund prices, despite the workings of arbitrage, the
risk created by changes in investor sentiment must be systematic. The same investor sentiment that
affects discounts on closed-end funds must affect other assets as well, which have nothing 1o do with
closed-end funds. For example, returns on some portfolios of stocks might be correlated with changes in
the average discount on closed-end funds, controlling for market returns. Portfolios affected by the same
sentiment as closed-end funds should do well when discounts narrow and poorly when discounts widen.
The theory itself does not specify which securities will be influenced by the same sentiment as closed-end
funds. However, as we argued above, smaller capitalization stocks are good candidates since individual
investors specialize in holding both smaller stocks and closed-end funds.

Other models of closed-end fund discounts are either silent about these predictions, or else they
yield opposite resuits. The evidence we present below, then, is either orthogonal to altemative theories,

or else enables us 1o differentiate between them and the investor sentiment explanation of discounts.

4. Data and Varlable Description for the Baslc Analysls
Our closed-end fund data were collected from two main sources. Information on annual discounts
and net asset values, as well as background information on each fund, were obtained from the 1960 to

1987 editions of Wiesenberger's Annual Survey of Investment Companies. We were also able to obtain

the year that each fund started from this source.'® A total of 87 funds were initially identified through this

10 More detailed information, such as the composition of the TRICON portfolio, were obtained by examining
the financial statements of the fund. Also, to ensure that funds which were open-ended during our period
of study were also included in the count of fund starts, we checked funds reported in Wiesenberger against
the list of funds in Brickley and Schallheim (1985) as well as Brauer (1984).
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source, of which 68 were selected for monthly analysis because they were known to have CUSIP
identifiers.!?  For these funds, we collected the weekly net asset value per share, stock price and discount
per share as reported by the Wall Street Journal (WSJ) between July, 1965 and December, 1885
(inclusive). - Each week, generally on Monday, the WSJ reports Friday closing prices, NAV, and discounts.
To convert the data into a monthly series, the Friday which was closest to each month end was taken, so
each observation is within three days of the last day of the month.12  The NAV per share information from
the WJS was then combined with the number of shares outstanding at the end of each month (obtained
from the monthly master tape of the Center for Research of Security Prices - CRSP) to anive at the total
net asset value for each fund.

For several of the lests which follow we constructed a value-weighted index of discounts (VWD)

both at the annual and monthly levels as follows:

nt
VWD, = Y W Disci, where

i=t

Wi = T,M , NAV: = net asset value of fund i at end of period ¢,
2 NAVi

=1

Disciy = Mﬁ% x 100 , SPy = stock price of fund i at end of period t,
it

n: = the number of funds with available Disci and NAVy data at the end of period (

11 We are indebted to Greg Brauer for providing us with this list of funds.

12 The use of a monthly interval allows for comparison with other macroeconomic variables. Various validity
checks were employed both during the data collection and later analysis lo ensure the integrity of this data.
The inputing of a NAV and Stock Price, for example, generated an automatic discount cakculation on the
input screen which is checked against the figure reported in the WSJ. After input, univariate statistics were
computed on all iarge funds to check for outliers and unusual observations were traced back to the WSJ.
Occasional inaccuracies in the WSJ figures were correcled through appeal to numbers reported in adjacent
weeks. There were two weeks for which the WSJ did not appear to have reported this data. In constructing
the monthly series the next closest Friday's close was used.
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We also computed changes in the value-weighted index of discounts (AVWD). For this measure,
we computed VWD in a similar fashion, except we required that each fund included in the index must have
the Disc and NAV data available for months t and t -1, so that monthly changes in the index are computed
over {he same asset base. in other words, we require common membership in adjacent months. We then

defined AVWD to be:
AVWD: = VWD - VWD,

The change in the value-weighted index of discounts (AVWD) was computed both annually and with
monthly data. For the monthly series, we computed this variable several ways. Inthe first case we
excluded funds which specialize in foreign securities, specifically the ASA Fund and the Japan Fund. In
the second case we excluded bond funds (funds which invest primarily in debt securities). The results
were similar irrespective of the AVWD measure used. The reported findings were based on AVWD
computed using both foreign and domestic stock funds (i.e. excluding bond funds but including both the
ASA Fund and the Japan Fund). This time-series spanned 246 months (7/65 to 12/85).

Of the original sampie of 68 funds, 18 were either missing data from the WSJ or did not have
shares information available on CRSP and 30 others were bond funds. This left a total of 20 stock funds
which participated in the monthly AVWD series (see Appendix | for listing). Of these remaining funds,
some had relatively short life spans, others may occasionally have missing data points, so the actual
number of funds included in computing VWD and AVWD varied from month to month. The stock fund
AVWD series had monthly memberships ranging from 7 funds 1o 18 funds. In the vast majority of months,
at least 10 funds were in the index. We show later that the key tindings in this paper are relatively

insensitive to the choice of funds which are included in the value-weighted index.
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5. Evidence

The investor sentiment mode! predicts that the discounts on closed-end funds will be correlated.
Figure 2 shows the levels of discounts for all closed-end stock funds at the end of each year during 1960-
1986. The clear impression is that discounts on individual funds are highly correlated. [n fact, the average
pairwise correlation of year-end discounts for domestic funds is 0.497 (0.607 for diversified domestic
funds). Individual pairwise correlations range from insignificant with specialized funds to above 0.8 for
some diversified domestic funds. The average pairwise correlation of gnnual changes in discounts among
domestic stock funds is 0.389.

The same conclusion emerges from an examination of monthly pairwise correlations. Tables |
and I} present the monthly correlations of both levels and changes in discounts for several major funds.
The ten funds in the tables have the highest number of available observations over the study period. With
the notable exception of American South African (ASA) and the Japan Funds ( two foreign funds) and
perhaps Petroleum Resources (a fund specializing in oil and gas stocks), the levels of discounts on
different funds show a high level of comrelation.!® The average pairwise correlation of month-end
discounts for domestic funds is 0.530 (0.643 tor diversified domestic funds). The average pairwise
correlation of monthly changes in discounts among domestic stock funds is 0.248 (0.267 for diversified
domestic funds). That this co-movement is captured by the VWD variable is seen in the strong correlation
of this variable to the discounts of each individual fund. This is true even for the two foreign funds.

It seems clear from Tables | and Il that discounts of different domestic funds tend to move
together. In fact, these high correlations between discounts justify the construction of the value-
weighted discount. The positive correlations are consistent with the hypothesis that discounts on

different funds are driven by the same investor sentiment. Tables | and Il also illustrate the point that

13 The reasons for the low correlations of discounts of foreign and domestic funds may have to do with
special influences on foreign funds, such as exchange and trading controis, and possibly with ditferent
investor sentiments about foreign funds. ASA also has unique risks in that it specializes in South African
gold stocks.
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neither the levels nor the changes in discounts on closed-end funds are related very strongly to levels of 4
stock prices or stock returns. The correlation between the returns on the value-weighted market index

(VWNY) and the changes in the value-weighted discount index (AVWD) is not significantly different from K
zero. A similar result was obtained by Sharmpe and Sosin (1975). Thus if discounts are driven by

movements in investor sentiment, this sentiment is not strongly correlated with the aggregate stock

market returns. As we argued above, these movements reflect the differential sentiment of individual

investors.

When do funds get statted?

The investor sentiment approach to the pricing of closed-end funds predicts that new funds get
started when old funds sell at premiums or at small discounts. Testing this hypothesis presents several
problems. First, over most of the period we examine, very few funds get started. Although this fact makes
sense given that funds almest always trade at a discount during this period, it makes testing more ditficult.
Second, it takes a long time to organize and register a fund, which means that funds can start trading much
later than the time they are conceived. These delays also raise the possibility that fund offerings are
withdrawn when market conditions change, creating a bias in the time series of fund starts. Third, new
funds tend to be brought to market with features which distinguish them from existing funds. In the early
1970's the funds which got started were primarily bond funds and funds specializing in restricted
securities - types that had not previously existed. Inthe bull market of 1985-87, numerous foreign funds
and so called "celebrity funds” came to market. The former oftered access to markets in specific foreign
countries and the latter offered an opportunity to cash in on the expertise of famous managers. To the
extent seasoned funds and existing funds are not seen as perfect substitutes, new funds could get
started even when seasoned funds seil at discounts.

In this paper, we do not delve deeply into fund organization and marketing issues, but rather
present some simple statistics. Figure 3 plots the number of stock funds started each year against the

VWD at the beginning of the year. Note that fund starts tend to be clustered through time. Periods when i
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many funds start roughly coincide with periods when discounts are relatively low. Table il comparesthe
value-weighted discounts on seasoned funds in years when one or more new stock funds begin trading
and in years where no stock funds begin trading. Between 1961 and 1986, there are 12 years in which
one or more stock funds get started, and 14 years in which no stock funds start. The average beginning-
of-year discount in the former years is 6.40 percent, and the average beginning;of-year discount in the
latter years is 13.64 percent. The difference between the average discounts in the two subsamples of
years is significant at the 1 percent level. This result lends some support to the argument that new funds
get started when discounts on old funds are lower, though the discounts are non-trivial even in the years
with new start-ups. Given the caveats discussed above, the evidence on start up of new funds appears at

least consistent with the investor sentiment hypothesis.

Di R Portiolios of S
In this subsection, we present evidence on perhaps the least obvious prediction of the theory,
namely that changes in the discounts on ciosed-end funds should be correlated with returns on baskets
of stocks that may have nothing to do with the funds themselves. [n particular, we ook at portfolios of firms
with different capitalizations, under the theory that the individual investors are significant holders and
traders of smaller stocks, and so changes in their sentiment should affect both ciosed-end funds and
smaller stocks. Since we have established that discounts on different funds move together, we use the
change in the value weighted discount (AVWD) as a proxy for discount changes. Our measure of market
retums are returns onthe value-weighted index of NYSE stocks. Finally, the portfolios of stocks we
consider are ten size-ranked portfolios. The first portfolio (Decile 1) are the 10 percent of all stocks that
have the smallest equity value on NYSE, and the tenth portfolio (Decile 10) are the 10 percent with the
largest equity value. The portfolio rebalancing algorithm used to compute decile portfolio returns follows
Chen, Roll and Ross (1986). Membership of each decile was determined at the beginning of each year

and kept constant for the rest of the year. The retums of each firm in the decile were weighted by its
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beginning-of-month market capitalization. In case of missing returns, a firm was excluded from the
portfolio for the current and following month. 14

Tablé IV presents the results of time series regressions of returns of dedile portfolios on market
retums and on changes in VWD. As in previous studies, we find that all portfolios have market betas in
the neighborhood of 1, with the smallest firms having a beta of 1.3 and largest firms having a beta of .93.
Beta estimates are almost identical when these regressions are run without the VWD variable. For all
portiolios, we also find evidence of a correlation between returns and changes in the VWD, hoiding
market returns constant. For decile ten, the largest firms, we find that stock prices do poorly when
discounts narrow. For the other nine portfolios, stocks do well when discounts shrink. The signs of the
effects are as expected. When individual investors become optimistic about closed-end funds and
smaller stocks, these stocks do welf and discounts narrow. When individual investors become pessimistic
about closed-end funds and smaller stocks, smaller stocks do badly and discounts widen.18

For decite one, a drop of 1 percent in the monthly value weighted discount index is accompanied
by an extra return of 0.67 percent per month. Since the median absolute change in the monthly discount
index over our study period is 1.40, this means in a typical month the discount factor is associated with a
monthly fluctuation of 0.94 percent in the Decile 1 returns. The median absclute return for decile 1 firms
over this period is 3.912 percent. Thus, in a typical month, approximately 24 percent of the monthly small
firm retums is accountable by discount changes, even after controlling for general market movements.

For deciles 2 through 9, the effect is in the same direction but weaker. The effect on the returns of decile

14 Since discounts are reported as of each Friday's ciose, the use of full monthly retums introduces a
potential timing problem. We correct for this by computing the monthly market returns and the returns of
the decile portiolios using the exact dates on which the discounts are computed. Slightly weaker results
than those of Table 4 would obtain if full monthly returns are used, although the coefficient on AVWD
would still be significant in all dediles at the 1% level (2-tailed), except for Decile 9, which is significant at
the 2% level. Special thanks to Raymond Kan for suggesting this improvement.

15 The evidence presented thus far is inconsistent with the unmeasured capital gains tax liability
hypothesis of discounts. This theory predicts that when stocks do well, closed-end funds should accrue
unrealized capital gains and discounts should in general widen - hoiding the turnover rates on fund assets
constant. However, Table 2 shows that the correlation between returns on the market and changes in
discounts is about zero (the statistically insignificant correlation is negative, which goes against the tax
theory). Table 4 also indicates that discounts narrow when small stocks do well, which is also inconsistent
with the tax explanation.
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ten firms, while statistically significant, is of a different sign and much smaller - in a typical month, about 5
percent of the total return is accountable by discount changes.!®

The coefficients on the change in VWD are monotonic in portfolio size. For the smallest stocks,
whicﬁ typically have the highest individual ownership, the comovement with closed-end funds is the
greatest. For larger capitalization stocks, which have lower individual ownership, this comovement is
weaker. Finally, the largest stocks, which by the end of this period had over 50% institutional ownership,
seem to move in the opposite direction from the discounts. We have replicated these findings using
equally weighted rather than value weigthed market retums and found the same monotonicity of
coefficients. When an equal weighted market index is used, however, the five portfolios of largest firms all
show negative comovement with the value weighted discount, while the five smaller portfolios ali have
positive coefficients. These results are consistent with the view that what is relevant about size in our
regressions is individual ownership. Firms which are smaller (larger) than "average” comove posttively
(negatively) with discounts on closed-end funds because of they have a higher (lower) concentration of
individual investors than the "average” firm in the market index.

A final piece of evidence germane to this analysis comes from the seasonal pattern of discounts.
Brauer and Chang (19839) present the striking result that prices of closed-end funds exhibit a January
effect even though prices of the funds’ portfolios do not. We confirmed this result in our data in that the
mean January AVWD is significantly negative. Interestingly, Ritter (1388) documents that 40 percent of
the year-to-year variation in the turn-of-the-year effect is explained by the buy-sell activities of individual
investors. These findings of course accords well with the notion that closed-end fund prices are affected
by individual investor trading, some of which occurs at the end of the year, and not just by fundamentals.
However, fo ensure that Table IV results are not restricted to the turn-of-the-year, we performed the same
regressions with January and December observations removed. The coefficients on AVWD remained

significant for all 10 deciles at the 1% level and the monotonicity is preserved.

16 Based on (1.40 x 0.10) / 2.534, where 2.534 is the median absolute return on the decile 10 portfolio.
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To summarize, the evidence suggests that discounts on closed-end funds narrow when smaller
stocks do well. This correlation is stronger, the smaller are the stocks. These results are consistent with
the hypothesis that individual investor sentiment is particularly important for the prices of smaller stocks

and of closed-end funds. Inthe next section, we test the robustness of this finding.

6. Further evidence on size portfolios.
Do closed-end funds hold small stocks?

Our finding thal smaller stocks do well when discounts on closed-end funds narrow runs into an
objection. Suppose that closed-end funds holdings are concentrated in smaller stocks, which are thinly
traded. Then prices used in the calculation of net asset value are often stale, whereas closed-end fund
prices are relatively fresh. This means that when smaller stocks do well, closed-end funds hoiding these
stocks appreciate, but the net asset value does not rise by as much as it should because some of the
smaller stoék prices used to compute the NAV are stale. Reported NAVs could also be stale if closed-end
funds report changes in NAV sluggishly. The elfect would be the same as if assets were infrequently
traded. In either case, the discount narrows (i.e. the stock price of the fund moves up relative to its NAV)
precisely when smaller stocks do well. The key finding of the previous section could then result from the
mismeasurement of the net asset vaiue.

This objection relies on the critical assumption that closed-end funds invest in smailer stocks (s0
their stock prices move together with the prices of smaller firms). This assumption is suspect in light of
Brauer and Chang's {1989} finding that the portfolio holdings of closed-end funds do not exhibit a January
effect. To evaluate this assumption more directly, we examine the portiolio of TRICON, Table V
describes TRICON's holdings, distributed by decile, every five years starting in 1965. 1tis clear from this
table that TRICON's holdings are concentrated in stocks in the largest two deciles, which, together with
short-term holdings and cash equivalents, represent around 80 percent of the fund's holdings. Short-
term holdings and stocks in the top 5 dediles typically represent over 90 percent of the fund's earning

assets. In contrast, the fund typically holds less than 4 percent of its assets in stocks from the bottom five
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deciles. Since the slocks in the top two deciles are virually never mispriced because of non-trading, and
the stocks in the top five deciles are rarely mispriced, it is hard to believe that TRICON's portolio is subject
to large mistakes in the calculation of net asset value because of non-trading or sluggish reporting.

In Table Vi we again regress decile relums on VWNY and changes in discounts as in Table IV, but
this time changes in TRICON's discount are used instead of the change in the value-weighted discount
(AVWD). The results are very similar to those in Table [V, although parameter estimates are closer to zero,
presumably because of a larger idiosyncratic component to TRICON's discounts. Nonetheless, it remains
the case that smaller stocks do well when TRICON's discount narrows, even though TRICON is holding
vinually no small stocks. This finding is inconsistent with the hypothesis that our resuits can be explained
by non-trading or delayed reporting!7.

A further concern about our analysis is whether the results are stable over time. In Table Vil, we
reproduce the results from Table 1V except we split the sample in the middle, September, 1975. Forthe
earlier subsample, the results are stronger than in Table [V, with both the significance and the
monotonicity of coefficients reemerging. For the second half, the results are significantly weaker.
Although the coefficients on the change in the value-weighted dicounts are negative for the first nine
decile portfolios and positive for the tenth, their magnitude and statistical significance is much smallerthan
in the first haif of the sample.

What can cause this instability of coetficients over time? One possibility is that the variation in the
VWD was smaller in the later subperiod, yielding less explanatory power. Indeed, the standard deviation

of AVWD falls from 2.40 to 1.95 from the first subperiod to the second. However, there is a more basic

17 We also regressed the difference between small and large firm retums ( Decile 1 retums minus Decile
10 returns) against market movements and the change in discounts for each of 10 major funds. For all ten
funds, the coefficient on the discount variable was negative, significantly so for eight of the funds. Thus
the relationship between small firm excess returns and discount changes is relatively insensitive to the
choice of the fund. However, the t-statistics on ADISC; for individual funds are lower than the t-statistic on
AVWD in Table 4, suggesting the portfolio approach was successful in removing idiosyncratic variations in
the individual fund discounts.
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economic reason why the second period results might be different - the steady increase in institutionai
ownership of small firms. As we mentioned earlier, by 1388 26.5 percent of the shares of the smallest
decile firms were held by institutions. An examination of a random sample of the smallest decile firms in
1980 revealed that institutions held only 8.5 percent of the shares. In just eight years, institutions have
more than tripled their holdings in first decile firms. Atthe same time, institutioné have continued to avoid
closed-end funds, presumably because money managers are reluctant to delegate money management.
One possible interpretation of the evidence, then, is that in the second half of our sample, individual
investors became relatively less important in determining stock prices, particularly for the stocks of smalier
firms. As a result, individual investor sentiment, which continues to be reflected in the discounts on
closed-end funds, is no longer as strongly reflected in the pricing of smaller stocks.

To test this conjecture, we formed a portfolio consisting of all NYSE firms, other than closed-end
funds, which had less than 10 percent institutional ownership in 1985.78 We look at these firms in 1985
because over time instituional holdings have increased, and so firms that have less than 10 percent
institutional ownership in 1985 are likely to have even lower institutional ownership before then. in other
words, the ownership structure of these firms is similar to that of closed-end funds. in 1985, there were
only 56 such firms on NYSE, of which we found CUSIP numbers for 52. Interestingly, 37 (71%) of these
stocks are public utilities, which are not fundamentally related to closed-end funds in any obvious way. ltis
also of interest that only 8 (15%) of these firms are in the smallest size decile and 26 firms (50%} are in
Deciles 5 and higher, so this is not a portfolio of small firms. Given our conjecture that individual
ownership, rather than size per se, causes comovement with closed-end fund discounts, we expect a
positive correlation between the returns of these stocks held largely by individuals and the changes in

discounts on closed-end funds.

18 More precisely, we required that the total of institutional and closely-held shares, as reported by the
January issue of the Standard and Poor's Stock Report, be less than 10% of a firm's outstanding common
shares.
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Table VIl presents the regression of the portfolio returns of individual-owned firms on market
returns and the change in the value-weighted discount. For the whole period, and for both of the two
subperiods, the coeflicient on AVWD is significant, even after controlling for market movements. Firms
held primarily by individua_xls do well, controlling for the market, when discounts on closed-end funds
narrow. This finding corroborates our explanation of the weaker cormelation between changes in
discounts and returns on smaller stocks in the second subperiod. Specifically, individual investors,
whose sentiment closed-end fund discounts capture, became less important in holding and trading small
firns. Thus, the weaker results in Table Vil for the second subsample, as well as Table VIl results for

individual-owned firms, both support the individual investor sentiment interpretation of the evidence.

7. Are discounts a sentiment Index?

We have interpreted the discount on closed-end funds as an individual investor sentiment index.
This section presents further evidence to substantiate this interpretation. First, we examine the
relationship between this index and the risk factors identified by Chen, Roll, and Ross (1986). If the
discounts are highly correlated with measures of fundamental risk, then our interpretation may be suspect.
Second, we check whether the discounts are related to the net withdrawals from open-end funds and to
the volume of initial public offerings of stocks otherthan closed-end funds. The latter tests are

comparisons of discounts with other indices of investor sentiment.

An implication of the EMH is that only factors that relate to the fundamental determinants of stock
returns shoukd influence prices. Swings in investor sentiment should not affect prices unless those
changes in expectations are grounded in fundamental factors affecting future cash flows or required
returns. Therefore, one way to reconcile the EMH and our evidence would be to show that the discounts
are cormelated with fundamental macroeconomic factors. However, there is a flip side to this argument. It

is hard to believe that closed-end fund discounts really reflect a fundamental risk factor. Therefore, if a
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variable is found to be related to discounts, it is prehaps better interpreted as a sentiment measure rather “
than a fundamental risk proxy.

Woe investigate these issues following the work of Chen, Roll and Ross (1986). They present a *
nurmber of macroeconomiic variables that affect stock returns in time series regressions and expected
retums in cross-section regressions. They interpret the variables to be risk factors. The variables include
"innovations” in: industrial production, risk premia on bonds, the term structure of interest rates, and
expected inflation. Table IX presents the monthly correlations of changes in these factors with changes in
the value weighted discount (AVWD) .

The main pattemn that emerges from this table is that changes in discounts are not highly
comelated with changes in “fundamental” factors. The cormrelations with "hard” macro economic variables
such as production are very small. There is some correlation (0.157) between the changes in the discount
and DEI, changes in the expected inflation rate. When expected inflation rises, so does the discount. We
know of no fundamental explanation for this finding. Notice that changes in discounts are not correlated
with UTS, the unanticipated change in the term structure. This result is counter to the agency cost
argument which predicts that when long rates fall, the present value of future management fees rise, so
discounts should increase.

Another way to see whether the discount is an independent factor is to add this variable to an
equation explaining returns using the other risk factors. Table X presents results of regressions of the
monthly difference in returns between smallest and largest deciles of firms on changes in various factors.
The results show that, even when changes in Chen, Roll, and Ross's “fundamental” factors are controlied
for, changes in the VWD sfill have a pronounced and significant effect on the difference in returns
between small and large firms. In fact, in model 7, which includes the value weighted NYSE index, the
Chen, Roll, and Ross factors, and the change in the value-weighted discount, the discount variable has
the highest t-statistic. The value-weighted discount seems to be a factor with an independent influence
on returns. Even if changes in investor sentiment are (weakly) correlated with changes in "fundamental”

factors, they still have a large influence of their own. 0
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Evidence from open end funds redemptions,

Malkie! (1877) found,that discounts on closed-end funds narrow when purchases of open-end
funds outstrip redemptions. His interpretation of this finding is similar to our own - - similar market forces
drive the demand for both open and closed-end funds.

To examine this issue more closely, we have exte nded Malkiel's sample through the entire 246
months of our study period ( 7/65 to 12/85), and performed a similar analysis. After February 1882, there
is an enormous increase in nel purchases of open-end funds. Since this appears o be a regime change,
relative to the previous experience, we have estimated our regressions separately for two periods: 1965-
1981 and 1965-1985. The results are presented in Table XI.

The results in Table XI confirm Malkiel's finding that discounts increase with net redemptions from
open-end funds. The ratio of redemplions {o sales is significant in both lime periods, and the difference in
redemptions and sales is significant if the last three years of the sample are excluded. Although the
overall explanatory power of these regressions is jow, these results iend further credence to the view that
changes in closed-end fund discounts reflect changes in individual investor sentiment. In this case, the
evidence suggests that the investors whose sentiment changes are also investors in open-end funds.
These tend to be individual, rather than institutional, investors.

Another domain in which individual investors are imporiant is the initial public offerings of (non-
closed-end fund) corporations. The investor sentiment hypothesis suggests that these IPO’s should be
more prevalent in times when individual investors are optimistic, so that the stocks will fetch high prices
relative to their fundamental values. While institutional investors are more important buyers of IPOs than
they are of closed end funds (Weiss (1989) estimates that 23 percent of IPOs are held by institutions 3
quarters after the offering compared to less than 5 percent of closed end funds), individuals still account

for over 75 percent of buying of IPOs and we expect their sentiment to affect the timing of these offerings.
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To measure the intensity of IPO activity we use the annual number of IPOs from Ibbotson,
Sindelar, and Ritter (1988). We regress this measure of IPO volume on the beginning of the year vaiue
weighted discount. Of course, IPO activity might be responsive to fundamentals as well. For example,
firms might go public to raise capital when the future looks particularly bright. To control for this factor, we
also include the dividend price ratio of the S&P 500, a measure of the expected growth rate of dividends.
The regressions are run on an annual rather than a monthly basis to alleviate the strong serial correlation in
monthly IPOs, although monthly resutts are similar. The results are displayed in Table Xil and Figure 4.

The first regression shows that in fact IPO volume is highly correlated with the VWD. The
coetficient is significant at the 1 percent level and the adjusted R-squared of the regression is 41%. The
significance of this relationship is also apparent from Figure 4. When the value weighted discount shrinks
from 15 percent to zero, the number of IPOs in the subsequent year rises by approximately 300, which is
roughly one standard deviation. The seccond regression shows, to our surprise, that the dividend price
ratio on the S&P 500 index does not affect the pace of the IPO activity. The regressions seem to suggest!
that individual investor sentiment is important in determining when companies go public, but the expected
growth rate is not. The IPO evidence is consist.ent with our interpretation of discounts on closed end
funds as a measure of individual investor sentiment.

The IPO evidence is interesting for another reason. Animportant question in understanding the
role of investor sentiment is whether it has real consequences for the economy. It might be that evenif
asset prices deviate from fundamental values, decision-makers ignore the prices and allocate resources
based on fundamentals. The IPO evidence contradicts this view. It shows that investor optimism
encourages |POs, presumably because it reduces the cost of capital. We cannot determine from this
evidence whether excessive optimism leads to excessive investment, or alternatively that it permits good
projects to be undertaken which coukd not otherwise proceed. Either way, however, investor sentiment

appears to have real consequences for resource allocation.
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Conclusions and Implications

Closed-end mutual funds are not a very important financial institution in and of themselves.
Together they represent a tiny fraction of the assets traded in organized security markets. However,
closed-end funds present a unique opportunity to investigate the validity of the efficient market
hypothesis since their fundamental values are known and can be compared to their prices.

In this paper, we tested the theory that the changing sentiment of individual investors toward
closed-end funds and other securities explains the fluctuations of prices and discounts on closed-end
funds. In this theory, discounts are high when investors are pessimistic about future returns, and low
when investors are optimistic. Average discounts exist because the unpredictability of investor sentiment
impounds a risk to holding a closed-end fund in addition to the risk inherent in the fund's portfolio. The
theory appears to be consistent with the published evidence on closed-end fund prices, and severai new
predictions of the theory have been confirmed. The evidence suggests that discounts on closed-end
funds are indeed a proxy for changes in individual investor sentiment, and that the same sentiment
affects returns on smaller capitalization stocks and other stocks held and traded by individual investors.

The basic conclusion of this paper is that closed-end fund discounts are a measure of the
sentiment of individual investors. That sentiment is sufficiently widespread to affect the prices of smaller
stocks in the same way that it influences the prices of closed-end funds. Changing investor sentiment
makes funds riskier than the portfolios they hold, and so causes average underpricing of funds relative o
fundamentals. Since the same investor sentiment affects smaller stocks and so makes them riskier
smaller stocks must also be underpriced relative to their fundamentals, The result that small firms appear
1o earn excess returns is of course well known in finance as the small firm effect. Thus, if our theory is
comedt, the smail firm effect may be, in pan, clientele related. Interestingly, the theory also predicts that
the portion of the small firm etfect due to noise trader risk will diminish as individual investors become less
significant traders in small firm shares. The fact that the small firm effect has diminished in recent years

lends intriguing support to this idea.
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While our findings do not imply risk-free arbitrage opportunities, they do point to the existence of
non-fundamental risks within the market. The fact that such risks are priced yield two important
implications:

1. Securities subject to such risks will trade, on average, at discounts from their fundamentals.

2. Movements in security prices (i.e. stock returns) may be attributable to movements in investor

sentiment.

The noise trader model of DSSW does not limit underpricing to smaller firms or firms held primarily
by individuals, since all firms subject to sentiment fluctuations should trade at discounts relative to their
fundamentals. However, the clientele of closed-end funds is such that our empirical results pertain only to
such firms. There may, of course, be other sentiment measures (institutional investor sentiment?) that
affect security prices. Changes in such sentiments would influence returns on the segments of security

markets favored by the investors in question, and so lead to systematic mispricing.

30



Bibllography

Anderson, S. C., "Closed-end funds versus market efficiency”, sJournal of Portfolio Management, Fall

1986.
Black, Fischer, "Noise", Journal of Finance 41, July 1986, p. 529-543.

Boudreaux, K. J., "Discounts and Premiums on Closed-end Mutual Funds: A Study in Valuation”, Journal
of Finance, May 1973.

Brauer, Gregory A., "Open-ending Closed-end Funds”, Journal of Financial Economics 13, 1984.

, "Closed-End Fund Shares’ Abnormal Returns and the Informatibn Content of
Discounts and Premiums", Journal of Finance, March 1988.

Brauer, Gregory A. and Eric Chang, "Return Seasonality in Stocks and Their Underlying Assets: Tax Loss
Selling Versus information Explanations®, working paper, University of Washington and University of
Maryland, 1989.

Brickley, James A. and James S. Schallheim, "Lifting the Lid on Ciosed-end investment Companies: A
Case of Abnormal Returns”, «Journal of Financial and Quantitative Analysis, Vol 20, No. 1, March 1985.

Chen, Nai-Fu, Richard Roll and Stephen Ross, "Economic Forces and the Stock Market”, Journaj of
Business 59, July 1986, p.383-403.

De Long, J. B., A. Shieifer, L. H. Summers and R. J. Waldmann, "Noise Trader Risk in Financial Markets",
Journal of Political Economy (forthcoming), August, 1930.

Fama, Eugene F. And Ken R. French, "Dividend Yields and Expected Stock Returns,” Journal of
FEinancial Economics, 22, No. 1, Oct. 1988, 3-26.

Grossman, Sanford J. and Oliver D. Hart, “Takeover Bids, the Free-rider Problem, and the Theory of the
Corporation®, Bell Journal of Economics and Management Science, Spring 1980, p.42-64.

Herzfeld, Thomas J., The Investor's Guide to Closed-end Funds, McGraw-Hill, New York, 1980.

Ibbotson, Roger G., Jody L. Sindelar and Jay R. Ritter, "Initial Public Offerings”, Journal of Applied
Comorate Finance, Summer 1988, Vol.1, No.2, p.3745.

Jensen, Michael C., "Some Anomalous Evidence Regarding Market Efficiency”, Journal ot Financial
Economics 6, 1978, p.95-101.

Kieidon, Allan W., "Anomalies in Financial Economics”, Journal of Business 59 Supplement, December
1986.

Laing, Johnathan R., "Burnt Offerings: Closed-end Funds Bring No Blessings to Shareholders®, Barron's,
Augus! 10, 1987, P. 6-7, 32-36.

Lee, Charles, Andrei Shleifer and Richard Thaler, "Explaining Closed-end Fund Discounts - A Cross-

Examination of the Evidence", unpublished manuscript, Cornell University and University of Chicago,
April, 1990,

31



Malkiel, Burton G., A Random Walk Down Wall Street - Second Ed. (1981) and Fourth Ed. (1985), New
York: Norton, 1973.

, "The Valuation of Closed-end investment Company Shares”, Journal of Finance.
June 1977.

Marsh T. A. and R. C. Merton, "Dividend Variability and Variance Bounds Tests for the Rationality of Stock
Market Prices”, American Economic Review 76, June 1986, p. 483-488.

Peavy, John W., "Closed-end Fund New Issues: Pricing and Aftermarket Trading Considerations”,
Working Paper 88-8, CSFIM. Southern Methodist University, 1988.

Phalon, Richard, "Closed-end Cornucopia®, Eorbes, July 28, 1986, P. 123-124.

Richards, R. M., D. R. Fraser and J. C. Groth, "Winning strategies for closed-end funds”, Journal of
Portfolio Management, Fall 1980.

Ritter, Jay R., "The Buying and Selling Behavior of Individua! Investors at the Tum of the Year”, Journal of
Finance, Vol.XLIll, No.3, July 1988, p.701-717.

Roenfeldt, Rodney L. and Donald L. Tuttle, "An Examination of the Discounts and Premiums of Closed-
end Investment Companies”, m&mmgﬁs_ﬂmam Fall 1673.

Russell, Thomas and Rlchard H. Thaler, “The Relevance of Quasi Rationality in Competitive Markets",
75, December 1985, p. 1071-1082.

Sharpe, William F. , and Howard B. Sosin, "Closed-End Investment Companies in the United States: Risk
and Return,” m B. Jacquillat, ed. Wmmﬂ_ﬁmmeﬁmg& North Holland,
Amsterdam, 1975.

Shlller Roben J., "Do Stock Prices Move Too Much to be Justified by Subsequent Changes in Dividends
Amemanﬁmgm&ﬁﬂlﬁﬂﬂ June 1881, p.421-436.

, "Stock Prices and Social Dynamics", Brookings Papers on Economic Activity, 1984:2,
p.457-498.

Shieifer, Andrei and Robert W. Vishny, "Equilibrium Short Horizons of Investors and Firms,” American
Economic Review Papers and Proceedings, 80, May 1990, p. 148-153.

Thompson, Rex , "The Information Content of Discounts and Premiums on Closed-end Fund Shares”,
J_Qumﬁl_QlﬂﬂﬁDﬂﬁLEmDleﬁ 6, 1978.

Weisenberger, A., Investment Companies Services, Various years (1960-1986), New York: Warren,
Gorham and Lamont.

Waiss, Kathleen, "The Post-Offering Price Performance of Closed-End Funds®, Financial Management,
Autumn 1989, p.57-67.

2weig, Martin E., "An Investor Expectations Stock Price Predictive Mode! Using Closed-end Fund
Premiums”, Journal of Finance, 1973, p.67-87.

Zwiebel, J., "Explaining Time Varation in Closed-end Investment Company Discounts”, unpublished
manuscript, M.1.T., February, 1988.

32



Appendix |
List of the twenty closed-end stock funds used in constructing the changes in the
value-weighted index of discounts (earlier name in parentheses)

ASA Ltd. (American South African)

Abacus Fund, Inc.

Adams Express Co.

Advance Investors Corp.

American Intemational Corp.

Carriers and General Corp.

Dominick Fund, inc.

Eurofund International, Inc. (Eurofund, Inc.)
General American Investors, Inc.

MA Hanna Co.

Intemational Hoidings Comp.

Japan Fund, inc.

Lehman Corp.

Madison Resources, inc. (Madison Fund, Inc.)
Niagara Shares Corp.

Petroleumn and Resources Comp. (Petroleum Comp. of America)
Surveyor Fund, Inc. (General Public Service Corp.)
Tricontinentat Corp.

United Cormp.

United States and Foreign Securities Corp.
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TABLE |
Corrlelation ot Monthly Dlscounts of Indlvidual Funds

Correlation between levels of discounts at month end for nine individual funds, the discount on
a value-weighted portfolio of all closed-end stock funds (VWD) and the total value of all New York
Stock Exchange firms, NYVAL (7/85 to 12/85). The pairwise comefation and P-value for two-

tailed test of the null hypothesis of zero correlation are shown, as is the number of observations.

AdExp : ASA CentSec! GenAm | Japan Lehman | Niag Petr TriCon |} VWD

AdExp -—
0.266

ASA 0.0001
225

0.654 -0.286
CentSec | 0.0001 0.0003 -~

0.737 0.065 0.596
GenAm | 0.0001 0.3279 { 0.0001 -
242 227 158

0.430 0.235 0512 0.395
Japan 0.0001 0.0004 | 0.0001 0.0001 -
239 225 158 241

0.830 0.303 0.693 0.785 0.643
Lehman | 0.0001 0.0001 0.0001 0.0001 0.0001 -

240 225 158 242 239
0.596 0.106 0.266 0.633 0.533 0.753
Niag 0.0001 0.1104 0.0007 | 0.0001 0.0001 0.0001 -
242 227 158 244 241 242
0.378 0.165 0.159 0.254 -0.084 ]0.230 0.188
Patr 0.0001 0.0128 0.0447 | 0.0001 0.1947 | 0.0002 |0.0019 -
243 226 158 243 240 241 243

0.651 0.075 0.651 0.459 0.533 0.666 0.671 0.279
TriCon 0.0001 0.2630 | 0.0001 0.0001 ©0.0001 0.0001 0.0001 0.0001 -
241 226 157 243 240 241 243 242

0.810 0.427 0.539 o711 0.651 0.893 0.767 0.281 0.805
VWD 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 -
243 228 158 245 242 243 245 244 244

-0.019 0.477 -0.860 -0.254 [-0.053 |-0.046 |-0.084 {-0.016 -0.316 -0.056
NYVAL | 0.7721 0.0001 0.00001 | 0.0001 04130 |0.4714 |o01831 0.7976 | 0.0001 0.2787
243 228 158 245 242 243 245 244 244 246




Correlation of changes in the monthly discounts between nine individual funds, a value-

TABLE Ul
Correlation of Changes In the Monthly Discounts of Indlvidual Funds

weighted portiolio of all closed-end stock funds (AVWD) and the monthly return on a value-
weighted portfolio of all New York Stock Exchange firms - VWNY (7/65 to 12/85). The pairwise
correlation and P-vailue for two-tailed test of the null hypothesis of zero correlation are shown, as
is the number of observations.

AdExp | ASA CentSec| GenAm | Japan Lehman | Niag Petr TriCon } AVWD
AdExp -
. -0.054
ASA 0.3687 -
207
0.424 0.037
CantSec | 0.0001 0.6530 -
1% 149
0.301 -0.622 0.063
GanAm 0.0068 0.3687 0.4374 -
237 21 1%
-0.028 0.0189 -0.6311 00181
Japan 0.6732 |0.7870 [0.7030 0.7831 .-
232 208 13 235
0.304 0.061 0.338 0.406 0.037
Lehman [ 0.0001 0.3808 | 0.0001 0.0001 0.6700 -
235 210 1% 238 233
0.173 0.082 0.178 0.188 Qo118 0.263
Niag 0.0075 0.236 0.028 0.0034 | 00719 0.0001 -
237 21 153 241 235 238
0.269 0.051 0.056 0.247 0173 0.173 0.249
Petr 0.0001 0.4650 | 0.4884 | 0.0001 0.0081 0.0077 0.0001 -
238 208 1% 239 234 236 238
0.358 0171 0.238 0.242 0.053 0.309 0.247 0201
TriCon 0.0001 0.0133 0.0033 0.0002 04187 0.0011 0.0001 0.0018 -
235 208 Bl 239 233 236 238 237
0.418 0.384 0.300 0.435 0.165 0.628 0.413 0.381 0.561
AVWD 0.0001 0.0001 0.0001 0.0001 0.0109 0.0001 0.0001 0.0001 0.0001
239 213 1% 243 237 240 243 241 241
0.159 -0.143 0.199 0.05% -0.241 0.1061 0.225 -0.027 0.120 0.013
VWNY |0.0138 0.037 0.013t 0.3638 | 0.0002 03229 | 0.0004 | 0.6760 | 0.0628 |[0.8446
239 213 1% 243 237 240 243 241 241 245




TABLE LI

Statistical Comparison of the Value-weighted Discount at the beglnning
of the year for years with fund starts and years without fund starts

Stastical comparison of the value-weighted discount at the beginning of the year for years in
one or more closed-end stock funds were started versus the years in which no stock

which
funds started.

Years in which one or more
stock funds started

Years in which no stock funds
stared

Mean value-weighted
discount at the beginning of
the year

6.40

13.64

Number of years

12

14

t-statistic assuming unequal
variance

251"

t-statistic assuming equal
varance

-2.63

z-statistic for Wilcoxon rank
sum test

224 "

. Significant at 1% in one-tailed test (5% in two-tailed test).



TABLE IV
The Time-Sarles Helationship Betweaen Raturns on Size-Declle Porttoilos,
the Market Return and Changes In Closed-and Fund Discounts
The time-series ralationship {7/65 to 12/85) between monthly returns on decile portfolios {dependent
variables), changes in the monthiy discount on a value-weighted portfalio of closed-end stock funds
(AVWD) and the monthly return on a value-weighted portfolio of New York Stock Exchange firms
(VWNY). Number of observations is 245. T-statistics are shown in parentheses.*
Return on
the decile INTERCEPT AVWD VWNY Adjusted R 2
portfolio
1 0.0062 -0.0067 1.238 58.7
(-4.94) (18.06)
2 0.0042 -0.0049 1217 70.3
(-4.83) (23.66)
3 0.0036 -0.0039 1.202 74.0
(-4.20) (26.09)
4 0.0033 -0.0038 1163 79.7
(-5.07) (30.64)
5 0.0027 -0.0029 1.148 81.8
(-4.12) (32.90)
6 0.0024 -0.0028 1124 851
(-4.65) (37.08)
7 0.0013 -0.0015 1134 89.4
(-3.03) (45.30)
8 0.0015 -0.0015 1.088 915
(-3.45) (51.32)
9 0.0003 -0.0010 1.057 94.8
(-3.14) (66.93)
0 -0.0005 0.0010 0.919 95.4
(3.84) (71.34)
1-10 0.0067 -0.0077 0.319 135
(-4.93) (4.05)

*¥ Decile 10 are largest firms and Decile 1 smallest. Membership in each decile is determined at the
beginning of year and kept constant for the rest of the year. Returns of each firm is weighted by the
beginning-of-month market capitalization. in case of missing returns, a firm is excluded from the
portfolio for the current and following month, The dependent variable in the last row is the excess
return of small firms over large firms, computed by subtracting Decile 10 returns from Decile 1
returns.
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TABLE VI

The Time-Series Relationship Between Returns on Size-Declie Portfolios,
the Market Return and Changes in.the Discount of Tri-Continental Corporation

The time-series relationship (7/85 to 12/85) between monthly returns on decile portfolios (dependent
variables), changes in the monthly discount of TriContinental Carporation (TriCon) and the monthly
return on a value-weighted portfolio of New York Stock Exchange firms (VWNY). The number of

observations is 241. T-statistics are shown in paremheses.@

Return on the

decile portfolio INTERCEPT TriCon VWNY Adjusted R 2
1 0.0062 -0.0026 1.263 56.0
(-2.74) (17.52)
2 0.0044 -0.0021 1.236 68.9
{(-2.98) (23.11)
3 0.0039 -0.0017 1214 72.9
(-2.70) (25.46)
4 0.0036 -0.0013 1174 78.3
(-2.41) (29.39)
5 0.0030 -0.0011 1.156 81.0
(-2.40) (31.96)
6 0.0025 -0.0014 1135 84.6
(-341) (36.28)
7 0.0014 -0.0009 1.142 89.4
(-2.76) (44.99)
8 0.0016 -0.0010 1.097 91.7
(-3.54) (51.41)
9 0.0004 -0.0007 1.062 94.8
(-3.21) (66.21)
0 -0.0006 0.0005 0.916 95.4
(2.94) {69.80)
1-10 0.0069 -0.0031 0.347 a1
(-2.85) (4.20)

@ Decile 10 are largest firms and Decile 1 smallest. Membership in each decile is determined at the
beginning of year and kept constant for the rest of the year. Returns of each firm is weighted by the
In case of missing returns, a firm is excluded from the
portfolio for the current and following month. The dependent variable in the !ast row is the excess
return of small firms over large firms, computed by subtracting Decile 10 returns from Decile 1

beginning-of-month market capitalization.

returns.




TABLE Vil
Stablility of ths Time-Serles Relatlonshlp Beiween Returns on Size-Dscile
Portfolios, the Market Return and Changes in Closed-end Fund Discounts

Analysis of the stability of the time-series relationship between monthly returns on decile portfolios (dependent
variables), changes in the monthly discount on a value-waighted portfolio of closed-end stock funds ( AVWD)
and the monthly return on a value-weighted portfolio of New York Stock Exchange firms (VWNY). The number of
observations for the first period is 122, the second period is 123, T-statistics are shown in parentheses.®

First_123 morths (7/85 {0 8/75) Second 123 months (10/751012/85) .
Return on
the decile | Intercept AVWD VWNY Adj. R2 intercept AVWD VWNY Adj. R2
portfolio
1 0.0054 -0.0101 1.355 63.2 0.0079 -0.0022 1.140 54.9
(-5.50) (13.83) (-1.08) (12.08)
2 0.0015 -0.0070 1.303 1 0.0078 -0.0022 1128 70.3
(-4.89) (16.97) {-1.52) (16.79)
3 0.0018 -0.0057 1.269 75.6 0.0064 -0.0014 1137 72.5
(-4.60) (13.18) (-1.00) (17.80)
4 0.0022 -0.0050 1.206 80.2 0.0048 -0.0022 1123 79.1
(-4.88) (21.99) (-1.98) (21.16)
5 0.0010 -0.0042 11 8341 0.0050 -0.0010 1104 80.5
(-4.59) (24.27) (-0.95) (22.29)
3 0.0014 -0.0038 1184 85.6 0.0041 -0.0018 1.060 84.7
(-4.58) (26.79) (-1.81) (25.71)
7 0.0008 -0.0021 1.184 88.8 0.0025 -0.0009 1.080 $0.3
{-2.90) (31.04) (-1.31) {33.44)
8 0.0016 -0.0018 1123 913 0.0017 -0.0012 1.053 91.8
(-2.98) (35.67) (-1.89) (36.56)
9 0.0000 -0.0013 1.084 94.3 0.0009 -0.0007 1027 95.6
(-2.82) (44.58) {-1.52) (50.93)
0 -0.0002 0.0014 0.902 95.5 -0.0010 0.0004 0.937 95.4
(4.16) (50.18) (1.11) (50.12)
1-10 0.0056 -0.0115 0.4530 25.2 0.0089 -0.0027 0.2038 2.5
(-5.47) (4.04) (-1.12) (1.87)

¥ Dacile 10 are largest firms and Decile 1 smallest. Membership in sach decile is determined at the
beginning of year and kept constant for the rest of the year. Returns of each firm is weighted by the
beginning-of-month market capitalization. In case of missing returns, a firm is excluded from the
portfolio for the current and following month. The dependent variable in the last row is the excess
return of small firms over large firms, computed by subtracting Decile 10 returns from Decile 1
returns.




TABLE VI
The Time-Serlas Relationshlp Between Returns Of Firms
with Low Institutional Ownershlp, the Market Return and
Changes In Closad-end Fund Discounts

The time-series relationship between the monthly returns on a portiolio of firms with low institutional ownership
(the dependent variable), changes in the monthly discount on a value-weighted portiolio of closed-end stock
funds ( AVWD) and the monthly return on a value-weighted portiolic of New York Stock Exchange firms
(VWNY). Number of obsarvations is 245, 122 and 123 respectively for the three time periods. T-statistics are
shown in parenlheses.#

Time pernod INTERCEPT AVWD VWNY Adjusted R2
All months 0.0012 -0.0035 0.744 59.8
(7/65 - 12/85) (-4.30) (18.67)
First 123 months -0.0020 -0.0042 0.790 60.9
(7/65 - 9/75) (-3.74) (13.50)
Second 123 0.0051 -0.0025 0.677 57.5
months (-2.17) (12.60)
(10/75 - 12/85)

# The dependent variable is the equally-weighted mean monthly return on a portfolio of firms whose
total institutional ownership of common stocks outstanding is 10% or less. Membership in the portfolio
is based on the total shares held by institutions and insiders as reported in the January, 1985 edition of
the S&P Stock Report. A total of 52 firms is in the portfolio.



TABLE X
Correlation between changes In the value-weighted discount and
Innovations In various macroeconomic variables

Correlation between the change in discount on a value-weighted portfolio of closed-end stock funds,

innovations in various macroeconomic variables and the excess return earned by small (decile 1) firms
ovar large (decile 10) firms (7/85 to 12/85). Tha pairwise correlation and P-value for two-tailed test of
the nul! hypothesis of zero correlation are shown. The number of observations is either 245 or 246.%

DECSIZ{ EWNY |VWNY I MP YP UPR UTS DE| Ul

AVWD -0.268 §-0.083 -0.0126 }-0.003 {-0.006 {-0.063 {-0.052 {0.157 0.057
0.0001 0.1488 0.8446 | 0.9571 0.8303 |0.4088 {0.4207 }0.0137 0.3721

# AVWD is the monthly change in the value-weighted portfolio of closed-end stock funds. Decsiz is the
monthly return on the smallest decile firms (decile 1) minus the return on the largest decile firms
(decile 10). EWNY and VWNY are the returns on equal-weighted and value-weighted portfolios of NYSE
firms, respactively. The macroeconomic variables are obtained from Chen,Roll and Ross (1986) and
briefly described here.

MP(t+1) is the monthly change in industrial production, as measured by log(IP(t+1)) - log(iP(t)}, where
IP(t) is the seasonally unadjusted production at month t.

YP(t+12) is the yearly change in industrial production as measured by log(IP(t+12)) - log(iP(t)).
UPRY(Y) is the unanticipated change in risk premia at month t, measured by UBAA - LGB, where UBAA is
the return of under Baa bonds at month t and LGB is the return on long term goverment bonds at month
t.

UTS(t) is the unanticipated change in term structure at month t, as measured by LGB - TB, where LGB
is the return on long term government bonds at month t and TB is the Treasury-Bill return of month t,
as observed at the end of month t-1.

DE!(t) is the change in expected inflation , measured by El(t+1) - EI{t), where E! is the expacted
inflation for month t as at month t-1 computed by subtracting expected real interest of month t (Fama-
Gibbons, 1984) from the T-Bill return of month t.

Ul{t) is unanticipated inflation, measured by I(1) - El{t), where 1{t) is the realized inflation for month t
(CRSP SBBI) and Ei(t) is the expected inflation for month t as at month t-1,




TABLE X
The Relationshlp between Small Firm Excess Returns, Macroeconomic Innovations and
Changes In the Value-Welghted Discount

The time-series reiationship (7/65 to 12/85) between the excess return earned by small (decile 1) firms over large
(decile 10) firms shown as the dependent variable, innovations in various macroeconmic variables and the change in
discount on a value-weighted portiolio of closed-end stock funds, shown as AVWD. T-statistics are shown in
parentheses.

Mode! | Intercept | VWNY | EWNY | YP MP DEI Ui UPR__|UTS | AVWD | agjR2
1 0.0086 - ~ | 00150 |04212 [0.768 |-3.793 [0.785 |0.480 — |11
(0.23) 1(3.07) [(0.16) | (-1.98) | (4.26) {(2.84)
2 0.0090 - - - |0.4256 [0851 |-3.774 [0.799 |o0.489 —  |125
@.14) | (018) | (-1.98) | (4.44) {(2.99)
3 -0.0002 — {07400 | -~ |03572 |6.210 | 0391 |-0.128 |-0.464 | -- |43.8
(1161) (3.28) | (-1.64) | (-0.25) | {-0.78) |(-3.00)
4 0.0064 |0.2973 - |0.4439 [-2.004 |.2.989 |o518 {0166 - |152
(2.92) (3.32) ](-0.43) | (-1.57) | (2.57) | (0.85)
5 0.0084 -~ 04332 {3.347 |-3.643 (0731 |0.463 |-0088 |179
(3.28) 1(0.73) | (-1.97) | (4.16) [(2.91) | (-4.08)
) -0.0005 ~ |0.7264 | - |0.3670 |-3.907 |-0.344 |-0.173 |-0.471 |-.0060 |48.1
(11.82) (3.49) |(-1.06) |(-0.23) | (-1,09) |(3.16) | (-4.53)
7 0.0055 |0.3294 { - —  |0.4546 [0317 |-277 |o0415 {0103 |-0072 |212
(3.34) @st) |(.07) | (151 | (212) | (0.54) | (-4.40)




TABLE XI
The Relationship Between Net Redemption on Open-end Funds,
the Market Return and Changes in the Value-weighted DIscount

The time-saries relationship between net redemption on open-end funds (dependent variable), the
monthly return on a value-weighted partfolic of New York Stock Exchange firms (VW‘NY), and changes
in the monthly discount cn a value-weighted portfolic of closed-end stock funds (AVWD) . The net
redemption on open-end funds is measured two ways: by the menthly ratio of net redemptions to sales cn
open-end funds (R/S) and by the monthly net redemption cn open-end funds expressed as a percentage
of total fund assets at the beginning of the month (NRED). T-statistics are shown in parentheses. R/S
is computed as redemptions / sales. NRED is computed as {redemptions - sales) / total fund assets.
Monthly redemptions, sales and fund assels data are cbtained from the Investment Companies Institute
and represent all open-end funds with iong-term investment objectives (i.e. exclude money market and
short-term municipal bond funds).

PANEL A - 7/65 to 12/85

MODEL |DEP VAR | INTERCEPT VWNY AVWD ADJ R2 | NO OF OBS
1 RS 0.855 -1.864 0.029 4.9 245
(-3.03) (2.35)
2 NRED -0.005 -0.044 0.0001 3.0 245
(-3.05) (0.38)

PANEL B - 7/65 TO 2/82

1 R/S 0.949 1417 0.034 45 19
(-2.18) (2.53)
2 NRED 0.001 -0.009 0.0003 3.6 19

(-1.73) (2.50)




‘ TABLE Xl
The Relationshlp Between Number of IPOs, the Dividend-to-Price ratlo on S&P500 and
the Value-Welghted Discount at the Beginning of the Year

The time-series relationship between the annual number of Initial Public Offerings (dependent variable),
the dividend to price ratio of S&P500 stocks at the beginning of the year expressed as a percentage
(Div/Price) and the level of the value-weighted discount on a portfolio of closed-end funds at the
beginning of the year (VWDx.1 ). The number of observations is 20. T-statistics are shown in
parentheses.’”

Intercept VWD Div/Price Adjusted R&
456.9 -18.3 - 40.9
(-3.76)
230.1 -21.8 61.8 415
(-3.90) (1.09)

° The computation of the dividend to price ratio on the S&P500 index follows Fama and French
(1988).



Percentage Discount

FIGURE 1

Percentage Discount or Premium of
Tri-Continental Corporation as of the end
of the year (1960-1986)
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Mean = 14.426

Median = 15

Standard Deviation = 8.5605
Range = 27.500

Minimum = -2.5000
Maximum = 25
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FIGURE 2

Discounts and Premiums at the end of the year
for all closed-end stock funds during 1960-1986
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No. of Fund Starts & Dlscounts (%)
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FIGURE 3

Number of closed-end stock funds started during

the year and percentage discount on a value-weighted
portfolio of closed-end funds at the beginning of

each year.
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FIGURE 4

Number of Initial Public Offerings (IPOs) during the year
and percentage discount on a value-weighted portfolio
of closed-end funds at the beginning of each year
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