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This paper presents a theoretical model of closed-end fund
pricing within a multi-period framework in which the fee
charged by the fund manager and investors expectation on the
fund manager’s future performance can explain some of the
puzzles associated with closed-end fund prices. Closed-end fund
can be regarded as a financial intermediary through which
uninformed but rational traders invest in risky securities with
the help of an informed fund manager. This paper shows that
i) the closed-end fund starts at a premium but it is more likely
to sell at discount at later periods, ii) the price and discount of
closed-end fund are subject to greater fluctuation than the price
of assets invested by the fund, and iii) liquidation decision
depends on the size of discount as well as the cost associated

with it..
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I. Introduction

A closed-end fund is a publicly traded investment company. It
raises money from investors by issuing a fixed number of shares
through an initial public offering (IPO), and then invests the
proceeds from IPO in marketable securities. Once the shares are
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issued, closed-end fund does not sell new shares to interested
investors and unlike open-end funds it does not stand willing to
redeem shares from its shareholders for net asset value (NAV) per
share. Therefore, a shareholder’s holding can be liquidated by
selling his shares to other investors in the secondary market, and
the market price of the fund’s shares does not exert any influence
on the value of its total assets.

Previous empirical studies have documented that there exists a
persistent and significant discrepancy between the market price of
the closed-end fund and its net asset value, which is generally
labeled as the “closed-end fund puzzle.” Most of the closed-end
funds are initially offered to the public at a premium of about 10
per cent, which typically vanishes within six months (Weiss (1989)
and Peavy (1990)). Although the shares of closed-end funds
sometimes sell at prices above the market value of the assets held
by them, they trade, on average, at a substantial discount from the
net asset value, and the volatility of the discounts on them are
quite high. Funds traded at a discount are not always terminated
through liquidation of the assets or the conversion to open-end
funds, but discounts narrow when closed-end funds are either
liquidated or converted to open-end fund.

Dozens of factors, based both on theoretical models and common
sense, are offered as possible explanations for the puzzles. Most
commonly posited reasons for closed-end funds being traded at
significant disparities from their net asset values are: potential tax
liabilities associated with unrealized capital gains in the fund’s
assets, management fees and expected performance of the fund
manager, turnover and diversification of the fund's portfolio,
illiquidity of the assets held by the fund, lack of public under-
standing and selling effort, and investor sentiment.!

Although there have been numerous empirical studies that
investigate the properties of closed-end fund prices and offer
possible explanations for the puzzles associated with them, a
surprisingly small number of theoretical models have been offered
for the closed-end fund puzzles with the exception of Oh and Ross
(1994), Xu (1995) and De Long, Shleifer, Summers and Waldman

'For more detailed surveys on closed-end fund puzzles and previous
studies on the factors causing discounts, see Anderson and Born (1992)
and Lee, Shleifer and Thaler (1991).



(1990). This paper presents a formal model of closed-end fund
pricing within a multi-period framework in which the fee charged
by the fund manager and the investors’ expectation of the fund
manager’s future performance can explain most of the puzzles.

Closed-end fund can be regarded as a financial intermediary
through which uninformed but rational traders invest in risky
securities with the help of the professional fund manager. The fund
manager is believed to possess private information on the value of
the security, based on which she is expected to trade risky security
and to earn trading profits on behalf of closed-end fund share-
holders. Like the pricing of other securities, the price of closed-end
fund shares is determined in such a way that it is equal to the
expected present value of the net cashflows to the shareholders of
the fund. The gross cashflows to the fund consist of two
components: cashflow that accrues to the assets already held by
the fund which is commonly called the net asset value (NAV), and
the expected present value of the cashflows from the assets to be
purchased in the future. Since the fund is managed by the fund
manager with superior information to other investors in the market,
the latter is the expected trading profits to be earned in the future,
and its size depends on the managerial performance in the future.
In return for her service, the fund manager deducts a fixed
percentage of the gross cashflows to the fund as a management
fee. Based on this pricing of the closed-end fund, most of the
puzzles associated with the closed-end fund share price and
discount can be explained.

It is somewhat obvious that the price of closed-end fund shares
goes up as NAV increases or shareholders expect that managerial
performance would improve in the future. The fund sells at a
discount if price falls short of the NAV of the fund, which is most
commonly observed among closed-end funds. The model presented
in this paper shows that two properties drive the dynamics of
closed-end fund discount. First, due to the presence of the
management fee, the discount of the fund increases in NAV but
decreases as the fund manager is expected to earn a greater
trading profit in the future. Provided that management fee is a
fixed percentage of the fund’'s NAV, as the fund’'s NAV increases,
greater amount of cashflows to the assets already held by the fund
is paid to the manager as a fee, which diminishes the net
cashflows to the shareholders and consequently discount of the



fund widens. But shareholders’ expectation of better managerial
performance improves the price of the fund without affecting NAV,
which narrow the discount. Second, as far as the manager is
believed to have information superior to other investors, trading
profits earned by the fund manager accumulates and the NAV is
expected to grow in time.

Closed-end fund starts out at a premium that can be regarded
as the price paid for the private information possessed by the fund
manager. Shares of closed-end fund are likely to be traded at
premium just after IPO when NAV is still small, but they are more
likely to sell below the market value of the total assets held by the
fund at later periods. This is because NAV of the closed-fund tends
to grow as trading profits earned by informed manager accumu-
lates, which consequently increases the size of discount of the
fund.

The price and discount of the closed-end fund are subject to
wider fluctuations than the value of the assets held by the fund for
two reasons: the NAV of the closed-end fund is directly affected by
the value of the assets owned by the fund whose variation is
magnified by the size of the assets held by the fund, and a change
of the shareholders’ perception of the manager's ability even
accentuates the fluctuation.

Notice that every participant in this model is rational and there
is no agency problem on the part of the fund manager. As far as
the fund manager is believed to have access to the information
superior to other investors in the market but she charges manag-
erial fee for her service, most of the dynamics associated with the
price and discount of the closed-end fund can be explained.

Oh and Ross (1994) try to explain the closed-end fund puzzle
based on the rational expectation equilibrium model in which
discount and premium of the closed-end fund depend on the
trading strategy taken by an informed fund manager. Xu (1995)
derives the dynamics of closed-end fund price and discount based
on restricted investment opportunity of the fund shareholders and
stochastic turnover process. Both papers critically rely on specific
assumptions about the fund manager’s strategies that require more
justification. De Long, Shleifer, Summers and Waldman (1990)
apply their basic model to explain closed-end fund discount by
showing that the existence of noise traders who invest in the
closed-end fund drives the pricing and discount of closed-end fund.



Lee, Shleifer and Thaler (1991) empirically support De Long,
Shleifer, Summers and Waldman (1990), which is later disputed by
Chen, Kan and Miller (1993).

The rest of the paper is organized in five sections. The basic
model is presented in section II and a closed form solution of the
closed-end fund price is derived in section III. The closed-end fund
puzzle is explained in section IV, and section V analyzes the
liquidation decision. Section VI concludes the paper.

II. Model

A multi-period model involving a risky security and a closed-end
fund that invests in this risky security is considered in this paper.

Dividend is paid at the end of each period to the holders of this
risky security and the amount of dividend per share paid at the
end of period $t$ is given in the following equation.

t
6t= 8i—1+ 7= 770+l;77i (1)

It is assumed that 70>0 and 7;s are i.i.d. with mean zero and
variance of ¢;. With risk adjusted discount rate of this risky
security denoted by 7, the ex-dividend value of the security at the
end of period t is given in the following equation:
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7: can be regarded as incremental change of dividend starting from
period t and its present value is ;= 7:/y. A closed-end fund
whose shares are also publicly traded invests in this risky security.
For the simplicity of analysis, the number of closed-end fund
shares is set to one.

All market participants are assumed to be risk neutral. The



manager of a closed-end fund is believed to possess superior
private information regarding the value of the risky security and
trades shares of risky security for the shareholders of a closed-end
fund. It is assumed that she is not allowed to trade either risky
security or shares of the closed-end fund on her own account.
There are sufficiently many uninformed but rational investors who
are potential shareholders of the closed-end fund.

The sequence of trading is as follows. At period O, the fund
manager starts a close-end fund with initial wealth of W>0 and
publicly offers its shares.

At the beginning of period t, the manager of the closed-end fund
has private access to the information about 7; and trades risky
security based on that information. Trading of the risky security is
completed after the price of the risky security is determined and
shares of risky security are exchanged among buyers and sellers.

After trading the risky security and before trading the closed-end
fund, the number of shares traded by each trader and the amount
of dividend of risky security to be paid the end of period t are
publicly announced. Then shares of closed-end fund are traded at
a competitive price.

At the end of period t, §; dividend per share of the risky security
is paid. The gross cashflow to the fund consists of dividend pay-
ment from the risky security owned by the fund and net interest
payment from the investment to risk-free asset. After deducting 100
B % of the gross cashflow as a management fee, the remaining 100
(1— B)% of the gross cashflow is distributed to the shareholders of
the closed-end fund as the dividend payment, and period t is
finished. Figure (1) illustrates the sequence of trading.

To be consistent with the interpretation of 0;, trading of a risky
security is assumed to happen at the early part of the period and
dividend payments are made at the end of the period.2 It is also
assumed that the fund manager is able to borrow and lend on
behalf of shareholders of the closed-end fund at the risk-free rate
of ry without restriction.3 The for simplicity of analysis, it is assumed

At the beginning of period of t, the value of risky security based on
public information is ¥, 1, but as soon as trading of risky security is
completed at the early part of the period, and §; the value of the risky
security is now v; from equation (2). The fund manager has access to the
information on ¥; by privately observing ..

5This assumption enables the fund manager to trade the risky security



- Period t starts.
- Fund manager privately observes 0.
- Trading of a risky security commences.

T Price of the risky security is determined and trading is
completed.

-+ & is announced.

T The amount of risky security traded by the closed end
fund is publicly known.

-~ Shares of the closed-end fund are traded.

+ Dividends If the risky security and the closed-end fund
are paid

—— Period t ends.

FIGURE 1

that capital gain is not realized and there is no tax at all.4
The dynamics of price and discount of closed-end fund shares
are analyzed in the following sections.

III. The Price of Closed-End Fund Shares

The information set publicly available at the beginning of period
t, denoted 9, is given in the following equation.

&=0x1,- . x¢—1,P1,+ ,Pr—1,01,++,D¢ 1),

where x. is the number of shares of the risky security purchased
at period k by the manager for the fund, and Pi is the price paid
for the risky security at period k.

Q; is the information publicly available when the trading of

not restricted by the size of wealth owned by the closed end fund.
“This assumption will be relaxed in section IV by allowing partial
realization of capital gain earned by the fund.



closed-end fund shares commences at period t. Since trading of
closed-end fund starts after dividend at period t, §;, and the
number of shares traded by each investor is publicly known, ;= (@,
xt,P;,0) holds.

The net asset value of period t is the market value of the total
assets held by the fund evaluated when the trading of closed-end
fund shares starts at period ¢, and it is given in the following
equation.

NAVt=W+kZi]1xk(ﬁl—Pk] 3)

Like the pricing of other risky securities, the price of closed-end
fund shares is determined in such a way that it should be equal to
the expected present value of the cashflows to the fund net of
management fee, and a closed form solution of the price of
closed-end fund is obtained in the following equation.

t hd 1cDpsc—Pes
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where p is the risk-adjusted discounted rate for x(0x—Pd and II; is
the total expected present value of the trading profits to be earned
in the future.

At each period, the gross cashflow to the fund is given in the
following equation.

t t t
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The total cashflow to the closed-end fund at the end of period t is
composed of two parts: the dividend payments from shares of risky
securities owned by the lfund, o :Zl xiJ), and net interest payment
which is equal to rf(W—k;kak). 100 8% of this cashflow is paid to
the fund manager as a management fee and the rest is distributed
to the shareholders of the closed-end fund.5

As is shown in the second equality of equation (5), since 0; is the

®Since the management fee is paid at the end of every period from the
gross cashflow to the fund, the size of 3 does not affect net asset value.



expected present value of future dividend payments from one share
of risky asset, NAV; can be regarded as the expected present value
of the cashflows accruing to the assets held by the fund at period
t.6

Elxisic—Praid |19 =1t for k>1 is the expected trading profit to be
earned at period t-+k conditional on the information at period t. Put
differently, it is the expected value of the cashflows from the assets
to be purchased k periods later.?

The trading process of risky security is not explicitly modelled in
this paper. But any strategic trading model including Kyle (1985)
and Admati and Pfleiderer (1988) which derives the result that
positive expected trading profit is earned by traders with private
information on the value of security, and it increases as their
private information gets more precise would serve the objective of
this paper.8

Since the manager is believed to possess superior private inform-
ation regarding the future value of the risky asset, shareholders of
the closed-end fund presume that she would earn positive trading
profit at each period in the future and present value of the exp-
ected trading profits is incorporated into the price of the closed-end
fund. Naturally, as the closed-end fund investor’s perception re-
garding the manager’s future performance changes, the price of the
fund is directly affected through the change of Il

The following proposition demonstrates the properties of prices of
closed-end fund that are directly derived from equation (4).

Proposition 1
The price of the closed-end fund has the following properties.
1. The price of the closed-end fund increases in NAV; and II; but
decreases in /5.
2. Conditional variance of the closed-end fund price is

5To purchase risky security at period k, xiPr is deducted from initial
wealth W and thereby interest payment is reduced by the amount of rp.Pis
for each period. The total present value of rpaPis is xiPr. Hence, at period
t, the expected present value of gross cashflows from x; shares purchased
at period k is xi(0—Py).

"Since ¢ is publicly known at the end of period t, the value of private
information possessed by the fund manager lasts for one period.

Sprevious version of this paper assumes strategic trading model of Kyle
(1985), which has the properties needed for the analysis of this paper.
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The implication derived from Proposition 1 is clear: the shares of
the closed-end fund are traded at a higher price as the value of
the assets held by the fund grows or if the future performance of
the fund manager is expected to improve. As the second part of
Proposition 1 shows, the conditional variance of the price of the
risky security is magnified by the size of assets accumulated by the
fund which causes the volatility of the closed-end fund price to be
even higher than that of the risky security it invests in.

With more assumptions on the belief of closed-end fund in-
vestors, a couple of interesting implications can be drawn from
equation (4) and Proposition 1. Suppose investors of the closed-end
fund have consistent belief in the fund manager’s performance in
the following sense.

Exn(0n— Pr) | Q] = E[xn(0r — Pr) | 4] =E[xn(On— Pr) |Q] =1n  1,j=h. (6)

Then, the expected values of the closed-end fund price NAV are
obtained in the following corollary.9

Corollary 1. If investors of the closed-end fund have consistent
belief in the manager's future performance, and capital gain is
never realized, then:

1. NAV is expected to increase in time.

2. The price of the closed-end fund is also expected to grow.

Proof: From equations (3) and (4), unconditional expected values of
NAV and price of the closed-end fund are derived in the following
equation when investors of the closed-end fund have consistent
belief.

t t
E[NAV] =E[W+2. xi(0:— PJ)] = W+an.
K=T =
It is clear that E[NAV{] increases in t. From equation (4), uncondi-

For instance, at the beginning of each period, the manager observes
noisy signal of 6; .., based on which she trades the shares of a risky
security. If shareholders of the closed-end fund believe the precision of &
remains the same throughout the life of the fund at h., which is the actual
precision of &, then equation (6) holds.



tional expectation of the closed-end fund price is given in the
following equation:

¢ @ X1 Ot-1c— Py
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The second equality is obtained from
E[E[x;(0.— P) |11 = E[E[x{v; +i=jil(§i*Pj] |11 =E[E[x;(0;— P) |]] =

Since
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the second part of the corollary is obtained. |

If the fund manager is believed to have access to private
information regarding the future value of the risky security, the
total value of the assets held by the fund is expected to grow as
the trading profits earned at each period accumulates, which
consequently increases NAV. As far as capital gain earned by the
fund is never realized and distributed to shareholders, as NAV
increases due to accumulated trading profits, the price of the
closed-end fund is expected to increase also.

Even when investors have consistent belief in managerial per-
formance of the closed-end fund, as can been seen from equation
(4) and Proposition 1, unconditional volatility of the fund is

Var(C)=(1— 8)*Var(NAV) (7)
and it is not surprising that observed volatility is quite high since

it is affected not only by the fluctuation of the value of underlying
assets invested by the fund but also by their transaction prices.10

"It is assumed in this model that capital gain earned by the fund is
never realized. But if fixed percentage, say 1002% of capital gain is



However, the perception of the closed-end fund investors on the
manager’s ability to manage the fund rarely remains the same. This
paper does not model how investors’ belief in manager’s future
performance is formed. But empirically observed volatility would be
higher than the one given in equation (7) due to the fluctuation of
the perception held by investors on the fund manager’s ability.

Based on the results obtained in the previous section, theoreti-
cal explanations for the puzzles associated with closed-end fund
discount can be provided.

IV. Discount of Closed-End Fund

The central piece of the closed-end fund puzzle is that although
shares of closed-end fund sometimes trade at a premium, they sell,
on average, substantially below the market value of the assets
held by the fund. Based on the closed form solution of the closed-
end fund price derived in the previous section, the dynamics of
closed-end fund discount can be investigated.

The absolute discount of the closed-end fund denoted D; and its
discount rate denoted d; are defined and derived in the following
equation.

D,=NAV,—C;= BANAV;—(1— B)II;
C I, (8)

di=1- o O .
¢ NAV, B = mNAV}

If D;d;>0, then shares of the closed-end fund are traded at
discount. Otherwise they sell at a premium. The following proposi-
tion is directly obtained from equation (8) and it is given without
proof.

Proposition 2
Discount of the closed-end fund has the following properties:

1. Discount of the closed-end fund increases in NAV; but it
shrinks in II.

immediately realized and distributed at each period, then NAV is now NAV;
=W+(1—-a) xdvi—PJ and expected value of NAV still increases in time
unless a=1.



2. Conditional variance of the closed-end fund discounts are
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As is shown in equation (8), the discount of the closed-end fund
can be represented by the difference between ANAV; and (1- B3],
where the former is the total amount of management fee collected
by the the manager at period t for her service, and the latter is the
expected net cashflows to be earned in the future. The first part of
Proposition 2 demonstrates that the closed-end fund shares sell at
a greater discount as NAV; increases but as manager’'s future
performance is expected to improve, the discount narrows.

NAV; is the gross cashflows from the assets already held by the
closed-end fund. As is shown in Proposition 1, the shares of the
closed-end fund sell at higher price as NAV increases. But since
fixed percentage of gross cashflows to the fund is paid as a
management fee, as the net asset value of the fund grows, a
greater absolute amount is paid as a management fee and the price
of closed-end fund cannot go up by the same amount of the
increase in NAV. Therefore, the discount of the closed-end fund
widens as the fund has greater NAV.

Since the trading profits to be earned in the future by the
informed fund manager is taken into account in the price of the
closed-end fund but not in NAV, the shareholders’ expectation of
better managerial performance in the future does not have any
effect on the current value of the assets already purchased by the
fund. But it definitely enhances the value of the closed-end fund,
which consequently narrows its discount.

As in the case of the price of the closed-end fund, its discount is
also closely linked to the price of the underlying risky security, and
its conditional variance is proportional to the variance of the risky
security’s price, magnified by the total size of assets held by the
fund. This makes the variance of the closed-end fund discount in
general greater than that of the risky security price, as in the case
of the closed-end fund price. Empirically observed volatility of dis-
count is likely to be higher than the one predicted in Proposition 2



since shareholders’ belief on the manager’'s ability also changes as
time goes by.

From Proposition 2 and equation (8), the initial public offering
price and the premium of the closed-end fund are obtained in the
following proposition.

Proposition 3
The closed-end fund starts at the price of

Co=(1— 8)(W+Ilo)
and the initial public offering discount is
Do= B W—(1— ).

Most of the empirical studies on the price of the closed-end fund
show that it starts out at a premium (Weiss (1989) and Peavy
(1990)). As can be seen from Proposition 3, a closed-end fund
starts at premium if either B, W or both are sufficiently small or Iy
is substantially big. Since most closed-end funds charge a relatively
small percentage of annual fee,l1 it is likely that the funds start at
premium.

A closed-end fund is a financial intermediary through which
portfolio management is delegated by the investors of the closed-
end fund to the fund manager who is supposed to have superior
information to other investors in the market. Since the investors of
a closed-end fund are uninformed traders while the fund manager
has private access to the information regarding the value of risky
security, the initial public offering premium can be regarded as the
price paid for the fund manager’s ability to manage the fund based
on her superior information!2 and shareholders are willing to pay

""The annual rate of management fee charged by most closed-end funds
is less than 5 %. Please refer to Morningstar closed-end fund 250.

“Initial wealth W and IPO premium can be interpreted in the following
way. As is assumed in section II, one share of the closed-end fund is
publicly issued with a face value of W. If Co>W, ie., IPO is at premium,
then Co—W is the profit taken by the fund manager, and W is invested in
risk-free asset. If IPO is at discount, then W-—Cp is contributed by the
manager in addition to IPO proceedings which is Co, and total amount of W
is lent at risk-free rate of r;. The total gain earned by the fund manager is
[lp, which is equal to IPO premium of (1— g)llo— AW plus expected present



higher IPO premium as the perceived future managerial perform-
ance gets better.13

As in the last part of the previous section, suppose the closed-
end fund shareholders have consistent belief on the fund manager’s
performance. Then absolute discount of closed-end fund at period t
is obtained in the following corollary.

Corollary 2 If investors of closed-end fund have consistent belief
on the manager’s future performance and capital gain earned by
the fund is never realized, then absolute discount of closed-end
fund is expected to increase in time unless the manager’s per-
formance is expected to improve substantially as time progresses.

Proof: From equation (8), absolute discount of the fund at period t
is given in the following equation.

E[Dt]zﬁ(éinj+W)f(173)(k§l Mtk ) Q)

=1+ p)*

From equation (9), E[D:+1—Dy] is derived in the following equation.

E[Di—D]= |8 +(1-8)

1 © ©  TMitke+1
M1 — (1 —
s LR LR e POy

If mg1>nge+1 for all t and k, it can be shown that E[D;.;—Dg]>0.
Therefore, the condition for absolute discount to decreases in time
is that m; substantially increases in time. |

value of management fee which is A (W+Ig). This would be equal to
expected present value of the trading profits to be earned by the fund
manager if she traded on her own account instead of starting up closed-end
fund. The difference lies in the fact if she started closed-end fund, big
portion of the expected trading profits would be paid up-front in the form of
IPO premium, which might be one reason why informed fund managers
start closed-end funds rather than trade her own account or sell the
information directly in the form of newsletters. Please refer to Fishman and
Hagerty (1995) and Shin (1993) for more details on informed trader’s
incentive to sell information directly to uninformed clients.

For instance, the most celebrated fund manager, Peter Lynch got
“numerous offers to start a Lynch Fund, the closed-end variety listed on
New York Stock Exchange. The would-be promoters said they would sell
billions of dollars’ worth of Lynch Fund shares on a quick “road show” to a
few cities.” (Lynch (1993)).



Propositions 3 and equations (8) and (9) can be clues to explain
the stylized empirical findings on closed-end fund discounts: most
of the funds starts out at a premium but as time progresses it is
more likely that they are traded at discount. Weiss (1989) shows
that most closed-end funds are traded at an average discount of
over 10 % within 120 days from IPO. In the mid and late 1980s,
many country funds that were invested in a portfolio of assets in a
specific foreign country were launched at a substantial premium
(Bonser-Neal, Brauer, Neal and Wheatley (1990)). But within 5
years, most of these country fund sold much below their net asset
value.14

As is shown in equation (8) and Corollary 2, unless investors
believe that the performance of the closed-end fund manager
substantially improves as time progresses, i.e., [l; substantially
increases t, and shares of the closed-end fund are very likely to
sell at a greater discount. In the early stage of the fund, the value
of the assets that have been purchased by the fund does not reach
a substantial amount yet, which keeps NAV of the fund relatively
low compared with future trading profits to be earned by informed
manager. As is shown in Proposition 2, the size of the closed end
fund discount increases in NAV, and therefore, it is more likely
that shares of the closed-end fund sell at premium in IPO and in
early stages of the fund. As the trading profits earned by the
manager continues to accumulate, the market value of the assets
held by the fund, ie., net asset value of the fund, is expected to
grow, and greater amount of cashflow is deducted by the manager
for her service. When the management fee paid to the manager
starts to be greater than the expected trading profits to be earned
by her in the future periods, the shares of closed-end fund sell at
discount, and the size of discount tends to widen as time pro-
gresses and NAV increases unless there is a drastic improvement in
managerial performance.l5

As absolute discount of closed-end fund is likely to increase, the
discount rate given in equation (8) also tends to increase in time,
but as NAV grows and I[I; stabilizes, it is more likely that d;

"“For more details, see “International and Country Funds” in Forbes
September 11, 1995.

'""Even when fixed percentage of capital gain is immediately realized at
each period, it can be shown that the same result still hold.



converges to a certain level although short-term fluctuation in d; is
unavoidable.

The volatility of closed-end fund discount is quite high as is
reported by most empirical studies not only because NAV is subject
to wide fluctuation as the underlying asset price changes but also
because the belief of closed-end fund investors on the manager’s
performance rarely remains consistent as is defined in this paper.

Some other stylized facts associated with closed-end fund price
can be explained in the context of this model.

It is generally known that closed-end funds earn negative
abnormal returns after IPO as prices of closed-end funds drop. As
is reported by Weiss (1989), closed-end fund IPOs provide a
cumulative market adjusted return of —12.6%, and Hanley, Lee
and Seguin (1996) show empirical evidence of over-priced closed-
end funds being marketed to uninformed investors followed by
underwriters’ price stabilization and subsequent price drops. In the
context of this model, this can be partially explained.

Suppose a fixed percentage, say 100 «% of capital gain is
immediately realized and distributed at each period and investors
have consistent belief. Then, from Corollary 1, the expected value of
the price is

mm=u—BﬂW*“‘@§@ﬁiﬁ%%F}

and E[C;+] —E[C{] is derived in the following equation.

1 ke T e+
)+ 4 Z lklk],
1+ p 14+ p =1 (1+ p)

EICel~EICI=(1— 8)| %t ((1 - @)=
E[Ci+1] —E[C]<0 and the price of closmed-end fund is expected to
decrease if (1—a)—1/(1+ p))<0 and k;nHkﬂ/(l —+ p)k is sufficiently
smaller than mn,. Put differently, it is possible to observe closed-end
fund prices drop if substantial portion of capital gain is immedia-
tely realized and distributed to shareholders, and managerial per-
formance is believed to deteriorate as time progresses even when
investors have consistent belief.

However, it is commonly observed that investors’ belief on
managerial performance change. As is reported by Hanley, Lee and



Seguin (1996), “new funds typically distance themselves from prior
funds by promoting new investment strategies and objectives,”
which tends to boost IPO price and premium of the fund. From
equation (4) and Corollary 1, if NAV does not grow as much as
investors of the closed-end fund initially expected, which prompts
revision of investors belief in the manager’'s future performance, it
is likely that the price of the closed-fund would drop. Analytically,
if NAVL<E[NVAr|Q)] and nh<my at h<t which results in E[Ch]>Ch,
then Co>Cj, is more likely to happen and abnormal return of
closed-end fund can be negative.

Many empirical studies, most recently Pontiff (1995), show that
the premium of closed-end fund predicts negative future abnormal
return of the fund while discount predicts positive future abnormal
return. From equation (4), if 100 « % of capital gain is immediately
realized and distributed at each period, then the return of closed-
end fund can be given in the following equation.

Ci
Rl+1:—71
t o)
_ (11— B)WNAV+1liy)
1-— NAV;+11

(I1- 28 1 +11) (10)
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If at period t, investors expect that the manager’s performance
would improve in the near future, ie., increase in m/™s for h<i,
then, as can be seen from equations (4) and (10), the price of the
closed-end fund will go up and discount of the fund narrows for
any «. But ¢ is sufficiently high, increase in n/™s for h<i would
have negative impact on the return. Therefore, the relationship
between closed-end fund discount and its return can be partially
attributed to the change in investors perception of the manager’s
future performance.



V. Liquidation of the Closed-End Fund

One aspect of the closed-end puzzle is why the fund traded at
discount is not liquidated or converted into an open-end fund. The
analysis in this section provides the optimal decision on a
liquidation or a conversion of the closed-end fund to open-end
ones.

Suppose that at the beginning of period t, shareholders of the
closed-end fund decide to liquidate the fund by selling (hz:jlxh] shares
of risky securities purchased in previous periods. Notice that the
value of the risky securities when trading of the closed-end fund
begins at period t is 0. In most cases, costs should be incurred in
the liquidation of the closed-fund. There are two types of costs: i)
transaction costs associated with selling the shares of risky sec-
urities such as bid-ask spread andt brokerage fee result in the
proceeds from the sales less than (Z]xh)vl\ and ii) other fees and
costs to terminate the fund, such as severance fee to the manager.
The total cost associated with the hqutldatlon of the fund is then
x NAV+ ﬂ th] where 0< ¢ <1 and Sl Z]xh] is non-negative and in-
creases in absolute value of ( Z]xh) Then the net proceeds of the
liquidation are (1—x)NAV:—f{ th] The following proposition pre-
sents the condition for 11qu1dat10n

Proposition 4
Closed-end fund is liquidated if and only if

L= ANAV,—(1 - B)ll> kNAV;+f0 3 x1). (11)

Proof: If the decision is made to continue the fund then the value
of the fund at the beginning of period t is Ci=(1— B)(INAV;+II). It is
more beneficial for the shareholdel(s1 of the closed-end fund to
liquidate the fund if (1— x)NAV;— ﬂh;xh)>Ct holds, and the result
follows. [ |

Since Lt=D;, Proposition 4 can be restated in the following way: If
the discount of the fund exceeds the cost associated with liquida-
tion, then it is optimal to liquidate the fund. Given A and =, as
time progresses the probability of the fund being liquidated or
converted to an open-end fund increases since the net asset value



is expected to grow and thereby the discount of the fund is more
likely to increase. But the change in investors’ perceptions of the
manager’s ability can hasten or delay the liquidation of the fund.16
Empirical studies including Brauer (1984) have shown that the
discount narrows when the closed-end fund is liquidated. This can
be explajnetd by the implications derived from Proposition 4. Since
x NAV+ ﬂ Z xn) can be regarded as the discount of the fund when
it is demded that the fund will be liquidated, and the fund is
liquidated if Lt> ¢ NAV;+ ﬂth) as soon as the liquidation dec1510n
is announced, the dlscount of the fund narrows to x NAV;+ ﬂth]

VI. Conclusion

This paper presents a formal model of closed-end fund pricing
within a multi-period market microstructure framework in which
the fee charged by the fund manager and investors’ perception of
the fund manager’'s future performance can explain most of the
puzzles associated with closed-end fund price and discount. A
closed-end fund can be regarded as a financial intermediary
through which uninformed but rational traders invest in risky
securities with the help of an informed fund manager.

To the extent that the fund manager is believed to have access
to information superior to other investors in the market but she
charges a managerial fee for the service, most of the dynamics
associated with the price and discount of closed-end funds can be
explained. Notice that every agent in this model is rational although
some are less informed than others, and there is no agency
problem on the part of the fund manager.

The model in this paper can provide theoretical explanations for
the following patterns associated with closed-end fund price and
discounts: i) a closed-end fund starts at a premium but it is more
likely to sell at a discount at later periods, and ii) the price and
discount of the closed-end fund are subject to greater fluctuation

"Deaves and Krinsky (1994) analyze the relationship between managerial
performance, the fee charged by the manager and the probability of
liquidation. It is shown that poor managerial performance and a higher fee
charged by the manager have both direct and indirect effects on the dis-
count of the fund: directly, they cause a higher discount; but indirectly,
they lead to a higher probability of open-ending, which reduces the discount.



than the price of assets invested by the fund.

Although this paper provides a partial explanation of, as Pontiff
(1995) points out, the relationship between the closed-end fund
premium and future returns of the fund, and the implications of a
such a relationship awaits further theoretical investigation.

(Received ; Revised October 28 2002)
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