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ON THE CLOSED-END FUNDS DISCOUNTS/PREMIUMS IN THE
CONTEXT OF THE INVESTOR SENTIMENT THEORY.

ABSTRACT

The existence of closed-end funds discounts/premiums, although an issue largely studied. it
is still puzzling both academics as well as practitioners. As it is well known. they result from the
difference between the value of the shares of the fund, determined by the market, and their net
assel value (the marhet value of the secoritics held by the fund, less the linbilities). Taking into
account that the closed-end fund shares are traded on the stock exchange, as well as the assels
included on their portfolios, no discrepancies would be expected {at least theoretically) between
the market value of the funds and their net asset values. since the market should be able 1o
adjust and correct the prices, due to the fact that the information is widely diffused.

In attempt to explain this “puz=le” severnl theories have been suggested. On one hand,
those based on rational factors, such as: potential tax liabilities due 1o unrealised capital gains,
the dividend policy, the fund portfolie composition, agency costs and management performance
and. on the other hand, those based on behavioural factors. such as the investor sentiment
theory. This latter framework, at least theoretically is. in our view, the one that seems ta better
exploin almost all the features of the “puz=le”. trying not only to explain the existence of
discounts but also the existence of premiums and their behaviour among the funds themselves
and aver time.

In this context, we developed our research 1rying 1o explain the existence and persisience of
the discounts/premiums. We also investigate the correlation hetween the discounts/premiums of
those funds among themselves and each other over time. the mean reversion of the
discounts/premiums, as well as the predictability power of the fund shares and of the net asset
value retums, It was also our objective to search for the relevance of the investor senliment
theory in order to explain the discounts/premiums. so that we used Braner's (1993)
methodology and the signal extraction technique of French ond Roll (1986). We nlso carried out
(as far as we know, for the first time) a panel data analysis in order to check how much of the
discounts/premiums variability is due to the presence of “noise fruders™.

This research was based on a sample of North-American closed-end funds, which invest
mainly on stocks and/or bonds traded on the NYSE or on the AMEX. during the perind from
Tanuary 1987 to June 1999 (inclusive). The dota was collected from the Wiesenberger datahase,

From the results that we got, we noticed that there seems to exist an indication of 1he
presence of “noise traders™ on the closed-end funds market which. in tum, scems to confirm the
assumptions of the investor sentiment theary: the discounts/premiums were positively
correlated, were mean reverted and had some predictability power in terms of fund share retumns
but not so much in refation to their net asset value returns. Nevertheless, we observed that the
estimated proportion of the variance of standardised weekly discounts changes, explained by the
investor sentiment on the total period studied, was only 8.6%. Also. the results from the panel
data analysis seem to suggest 1he relatively low importance of the invesior sentiment theory 1o
explain those discounts/premiums.

Key-words: Discounts/Premiums; Closed-end Funds: Investor Sentiment Theory: Behavioural
Finance; Panel Data Analysis; L'nit Rool tests,

JEL Classifications: G12; G14: G29.



ON THE CLOSED-END FUNDS DISCOUNTS/PREMIUMS IN THE
CONTEXT OF THE INVESTOR SENTIMENT THEORY.

1. INTRODUCTION.

As the price of the closed-end fund shares and its net asset value (NAV) nre determined
independently, they con diverge from each other and, as # consequence, we can observe cither
discounts or premiums, being the first ones the most common and persistent form, in recent
vears (v.g.: Dimson and Minio-Koserski; 1998: Eltoss, Gruber and Busse, 1998; Klibanoff,
Lamont and Wizman, 1998). Nevertheless, taking into account that the closed-end fimd shares
are traded on the steck exchange, as well as the assets on their portfolios, no discrepancies
would be expected (af least theoretically) between the market value of the funds and their net
assel values. Besides the fact that the funds are frequently traded at discount. they vary from
fund to fund, in the same period, ond along the time. The flotation of the discounts follow, in
genern] and closely, the market cycles and the lnunch of new funds happens in general during
the phase in which the mnjerity of the existing ones are at premium or at discount'. These new
funds, usually, are placed in the market at premium but, surprisingly, this is geing to be diluted,
becoming at discount or at reduced premium {Lee, Shleifer & Thaler. 1990).

Another intriguing aspect is the behaviour of the discounts when an open-ending
operation is announced. In general, in such situation, it can be observed that the price of the
fund tends to converge 1o its NAV, decply reducing the discount. Aflerwards, and until the
operation effectively takes place, the discount still reduces. appronching zero, in most the
cases’, We should point out, however, that the conflicts between the adminisiration and the
stockholders can obstruct and impede an open-ending operation (v.g.: Brauer, [984: Barclay,
Halderness & PontifT, 1993). In case the managers do not ewn significant participations in the
fund, they will tend to resist 1o the operation because they can lonse their jobs or certain
privileges (for example: pecuniary benefits). The large stockholders, and the blockhelders, ean
also resist, cven if the operation can benefit them in terms of excess returns, because they moy
prefer to maintain their private benefits (v.g.: Barclay, Holdemess & Pontiff, 1993).

On the other hand, several authors (among others, for example: Cheng, Copeland e
O'Hanlon, 1994; Pontiff, 1995: Arak e Taylor, 1996a; Sias, 1997b,) detected excess relurns in
relation to funds sold at high discount/premium ns o result of implemented certain strategies
having concluded that the discount/premium is mean reverting, at least in (he short period.
Given this apparent marker incfficiency, it would be expected that the rational investors would
try 10 take odvantage of this opportunity and would implement arbitrage strategies. However,

Pontiff (1993) concluded that those investors did not succeed 1o implement completely effective

! See fur example Wepss. 1989 amu Lewis & Thomas. 1995

2 Accouding to Brickley & Sehallheim {1985) the 1enzporal pattemn of the decline en the discounts s probably due to the reducticn of
the uncertainty ahout the effectiveness of the operation, f.c.. if the fund will for will not) be resmmiciurcd

strategies. Consequently, the actual discount/premium of the fund containing information on the
future discount/premium would also contain information which would allow forecasting fund
returns (Pomiff, 1993; Cheung, Kwang & Lee, 1997).

In attemnpt to explain the "puzzle" some theories were suggested. On one hand, perhaps
the most common type of explanations, are those that are based upon rational factors, such as,
the potential tax liobilities for the fund’s vnrealised capital gains, the dividend policy. the
composition of the fund’s portfolio, agency costs and management performance, among others.
On the other hand, are those which are based upon behavioural factors like the investor
sentiment theory.

The fitst set of theories tries to explain the existence of the discounts. but not always the
premiums or of the behaviour of these at the time of an initial public offering (IPO) or of an
apen-ending operation. However, there are some factors, so called rational, which seem to have
economic and statistical relevance for explaining the cross-sectional behaviour of the
discounts/premiums, such as the characteristics of the fund’s pertfolio composition {the
existence of restricted assets, illiquid or foreign), the dividend palicy, the unrealised capital
oppreciation. and agency costs.

The other set of theories. the investor sentiment fheory (for example), seems to consider
alinnst all the pieces of the "puzzle” trying, not only. to explain the existence of discounts but
also of the premiums as well as their behaviour among funds and along time. Nevertheless. it is
also not exempt of criticism. the main ones being related with the fact of being able to fully
explain the varintion of the discounts/premiums of the closed-end funds, on indicator of the
investor's sentiment, and if this is (or not) a factor of systematic risk.

Within this context, we carried out our research trying to explain the existence and
persistence of the discounts/premiums, having as starting point De Long, Shleifer, Summers &
Waldmann Model {1990). Having a deep relation with our main ohjective, we investigated the
correlation among the discounts/premiums and of these for each fund over time, the existence
{or not) of mean reversion for discounts/premiums as well as of their weekly changes, and nlso
their predictive power on the fund's share retumns as well as of their NAV returns, Finally. in
order to investigate about the relevance of this theory for the explanation of the
discounts/premiums, we applied the Brauer's (1993) methodology as well as the signal
extraction 1echnique of French and Roll {(1986), carrying out also a panel datn analysis (1o the
best of our knowledge for the first time) for checking how much of the variability of the
diseounts/premiums is due to the presence of noise traders.

This paper is structured in the following way: first we expose the invesior senliment
theory and its applicableness to the closed-end funds, evidencing the implications of this in the
behaviour and explanation of the discounts/premiums. After, we exhibit the methodology used

to determine the relevonce of this theory in the explonation of the variability of the



discounts/premiums, as well as the several methods ond statistical techniques such as the panel
data analysis. On the fourth section, we describe the sample and define the variables used in the
study. On the fifth section, we expose and analyse the results and, at last, we present the

conclusions as well as some supgestions are indicated for future research.

2. THE INVESTOR SENTIMENT THEORY AND ITS APLICABILITY TO
THE CLOSED-END FUNDS.

The investor sentiment theory is based on the notions of rationnl and informed investor
versus non rational and less informed investor (the "noisc traders”) as well as the way that this
[atter type of investors affects the nsset prices. De Long, Shleifer, Summers and Waldmann
(1990) formolised such o theory, having presented 0 model of nsset valuation upon these type of
investors which do not act in o rational way, creating additional risk for the assets they hold.

According to these authors, there are two types of investors in the market: the rational

investors and the noise traders. The first ones, which they designated by sophisticated

investors', form their expectations based on information concerning the intrinsic value of the
assets. They form rational expectations. The second ones, the noise traders, who do not have
access to inside information, frequently form biased expeciations about the asset prices. It can
even be said that they act in an irrational way, os their expectations are not based on the assets’
fundamental value but on the misleading information obtained from pscudo-signals of the
market’. The optimistic or pessimistic noisc traders’ opinion makes the assels resale price
become unexpected. As a result, the assets con be undervalued or overvalued. This
unpredictability is worsened hy the fact that the noise traders’ opinion could change (or become
even more extrerne) during the period of the stralegy implementation, creating an additional risk
1o rational investors® - the "noise traders risk™, which limit their performance as arbitrageurs.
Consequently, asset prices can diverge significantly from their intrinsic values, albeit there is no
fundamental risk (De Long, Shleifer, Summers & Waldmann, 1990).

In this model, De Long, Shleifer, Summers & Waldmann (1990) consider that the
investors can invest in two asset types: assets without risk, that pay a real fixed dividend, r,
which supply is perfectly elastic and risky assets which also pay a real fixed dividend, r, like the
riskless assets but which supply is inelastic, i.e., the supplied quantity is fixed and normalised at

one unit, that is why their price varies nlong time. According with the authars, the varintion in

“These mvestors have access facilitaled (o all sowrces of infrmation, inchiding the mside infamation - private mformanen. that i
|\||y their expectations are unbiased

* These mvestors fonn ther e an ' pnals from technical analvsis, siock i
and imenonally believe that Hmc signals carry anrwu-num about the assets” inmuic value (De Lnup. Shileifes, Summers &
Waldmann. 890:706). For this reazen, their expectations are biased and. in peneral, reflect their optimism or persimism in telation
1o the asset prces

" These ivestors can select appressive ailiirage stratepies 10 explore the assets” mispricing but duc to the noise traders” nek they are
nat able fo drive assel prices 1o their fundmnental valoes hecawse, in general. they are risk averze

the risky nsset prices is mainly due to the misevaluation made by noise traders. So, the risky
assels price is given, in equilibrium. by the equation:

= = @rio
JAle-p) pp reio] P

fi=1 5
1+r r r[]+r)'

Where:
Py = The price of the risky assets, in period #
rm Fixed real dividend:
r= Absalute coelTicient of rish aversion:
= Percentage of “noise fraders™ in the market:
4 = non informed investor — “noise rraders” semimen, that is. their optimism or pessimism relntively

10 the assel prices. where: gy ~ N(ﬁ.a’,",

This equation represents the equilibrium risky assets price where the price depends on
exogenous parameters of the model (the technological parameters, 7. and the behavioural
parameters, 7) plus the public information regarding the actual and future sentiment of the noise
traders, i.e.. the misperception (sentiment) about these asset prices by the noise traders. g ot
moment r.

This model can be applied 1o the closed-end funds’ pricing and it may explain the

existence, variance and persi of their discounts/p if we consider that the closed-

end fund’s NAV is equivalent to the riskless asset of the model. since its fundamental value is
easily calculnted”, and the fund shares are equivalen 1o a risky asset. In this manner. the notion
of noise traders can explain the “closed-end funds’ puzzle™ as the fund shares are subject 10 the
“noise traders sentiment™ which is systematic and correlated among the funds’ (De Long,
Shleifer, Summers & Waldmann, 1990).

When investors are optimistic about closed-end funds, they force the fund prices to a
superior level relative to its (fundamental value. therefore the discounts decrease or become
premiums. When the investors are pessimistic. the opposite is observed, discounts increase
Then, investors are subject to two types of risk: the risk from holding fund’s portfolio (similar to
the fundamental risk) and the risk of the resale price (equivalent to the "noise trader risk"). The
resale price risk comes from the uncertainty in relation to the investor sentiment al the moment
that they need to sell the fund, i. e., at that mament the discount might widen. If the sentiment is
systematic, that is, if it affects all funds and other assets. then the associated risk should be
rewnrded, Due to this, closed-end funds have to sell. on average. at discount to reward the
associated noise traders’ risk (Lee. Shleifer & Thaler. 1990; Shileifer & Summers, [99().
Hence, closed-end funds sell, on avernge, al discount because discounts fluctuate and investors

require an addilional return for bearing the risk of fluctuating discounts (Shleifer & Summers;

199M). Lee, Shleifer and Thaler (1991) point out that di /premil hanges reflect not the

* Closed-end fumds pay a dividend equivalent to the sum of the dividends paid by the stocks 1 its ponfolie; henes the matkel prce
of the fund should be exuivalent 1o the sum of its pontfolio matket pnce
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d,_; = Discount/premium of the period

The expression (2) is the operational form of the De Long. Shleifer. Summers and
Waldmann model (1990) prediction about the variance of discounts changes over time.
According to Brauer (1993) the assessment of this appruach requires the estimate of two

statistics E(Fﬂ) and Var(#, ), for a closed-end fund. Assuming that the fund’s NAV is random
walk. i.c., it is identical and independently distributed (i.i.d.), then E(7, } can be estimated by
the mean weekly rate of return on the fund’s partfolio. which is represented by 7 . The estimate

of l'ar(ﬁ,). the variance of the rate of retumn of the fund's stacks price due to toise trading, can

be achieved. according to the author, through the signal extraction technique used by French and
Roll (1986).

According te French and Roll (1986), long term returns are less affected by the noise
traders sentiment than short term returns because the misevaluation induced by the noise traders
activity tends to revert (it is mean reverting) sooner or later. Sa, il daily retums are independent,
the returns fer longer holding periods should be equal to the accumulated daily retuns within
that period. But if daily retumns are correloted to each other and across time' due to noise
traders” activity, subsequently the longer holding periods” variance will be smaller than the
variance of cumulated daily retumns (French & Roll: 1986).

The French and Roll signal extraction technique'! that intend 1o, specifically, identify the
fraction of the daily rewrn variance caused by the information, which they represent as Ve,
consists in several steps. First, compute the average daily rate of return for each subperiod of
two years of the sample (the authors use n fotal period of twenty years). The second step
comprises the sum of the squared deviations around that avernge. After, under the assumption
that the daily returns are serially independent, estimate the implied six-month variance by
dividing the sum of the squared deviations by four, sitice each two year subperied contains four
semesters. Finally, divide the actual variance of six-month return for the subperiod by the
implied variance. In order to mensure how much the daily return is affected by noise, the
assumption of the serial independence will be violated by the presence of negative
autocorrelation and the observed six-month variance will be smaller than the cumulated daily
variance (Brauer; 1993). French and Roll (1986) determine the lower and upper bound of the
relative variance error. The upper bound'® is given by the difference between one and the ratin

of six-month variance'* (1he ratio between the variance of the daily information component and

1" If there is pasitive autocorrelation among daily retums. then it {3 net. nhviowsly, independent

"French and Roll {1986) emlysed thuee possible theories m explain the vanznee of the daily rate of retum of the assets, dumyg
normal business hours and ma of this schedule. the theory of information, the theery of noise tading and the theory of bid=sk
spread. These theories arc not munially exclusive; they could explain together the daly asset prices velanlity (French & Roll. 1985)
" Aszumung that the vaniance of bid-ah rpread ervor 13 mull (French & Roll; 1986)

!* Represent as Vi as we have alieady inentioned

the total daily return variance). The lower bound'” is given by a third of the difference between
one and the ratio of the six-momh variance plus two thirds of the first order autocorrelation of
the daily return.

When, Braver (1993), applied this methodalogy to variance of the discounts/premiums
change of the closed-end funds using weekly rates of return of the funds and considering the
ratio of the actual-implied six-month variance as representative of the fraction of the w eekly
return variance due to the incorporation of the information. having represented it as 1. Taking
into nccount that, the De Long, Shleifer, Summers and Waldmann model (1990) claims

that 7, = F, + 7, where 73, is the weekly return of the find shares prices. ns n result, according
to Brauer (1993), H"r;}"'"'[”.‘. )] represents an estimate of Farl#, ) for the weekly return. Thus,

considering equation {2), the estimated variance of the discounts/premiums change is given by:
o [
VarlAD, ]; ( o 5 l'.m'(r_- ) (1)
s, l+rF

3.2 Additional delineation of the research.
Bearing our objective in mind. we will try 10 explain the existence and persisience of the

discounts/premiums in the context of the investor sentiment theory. testing some of its
implications in the behaviour of closed-end fund discounts/premiums (namely: the correlation
smong the discounts/premiums ncross funds and along time. the discounts/premiums and its
weekly change mean reversion, as well as its predictive power on the fund share price retum
and its NAV). It is also our goal to investigate ahout the relevance of the investor sentiment
theory for the explanation of the discounts/premiums varinbility.

Thus, we design our research in two phases. In the first phase, we start by determining the
correlation of the weekly discounts/premiums levels across the funds in the sample, the
correlntion of the weckly discounts/premiums changes. applying the Pearson correlotion
coefficient, attempting to test whether the discounts/premiums are positively correlated. Next.
we analyse the behaviour of the time series of the discounts/premiums levels and its weekly
changes to confirm if these are stationary. For this purpose. we will carry out the classic tests of
unit root, i-e., the stationarity tests: Aupmented Dickey-Fuller Test and Phillips-Perran Test on

these variables. The number of lags is determined by Akaike Information Criterion (AIC),

Finally. in arder to test the predictive power of the disc premiums’™ we ider the
relationship between the cumulated share price return of the funds and discounts/premiums, as
well as the cumulated NAV return of the funds and its discounts/premiums, through the

following regressions:

" Assumung that the daily teturn compunents ore senally mdependent (French & Rell. 1986)
** Considering that he finsestor semtiment theory afsa claims that discounts | contarn fute retums




1
1.9
REND,, y = af, + B DISC,, +¢f; (5
k=
&
Y RPL, = aly+ L DISG, +el (6)
kol

Where:

Ly
ZRFWD‘ ;¢ = The cumulated share price returns of the fund #;

]

X
me‘”'l = The cumulated NAV retums of the fund i
A1

DISC,, = The discount/premium of the fund i. in the period £
@, ¢ £ = The fund-specific intercept and slope coefficients, respectively.

& = The comulative return horizen of investment {as suggested by Hardouvelis, La Porta and
Wizman. 1993, liorizons of one. four and thirteen weeks are used).

To correct the heteraskedasticity problem we use the method of White (1980) for one
week investment horizon of return, and the method of Newey-West (1987), for investment
horizons of four and thirteen weeks'”.

Reparding the underlying advantages of using panel data analysis, in particular to this
type of surveys (despite its limitations™), which characterise the phenomenon considering its
individual and time-series characteristics, we test as well the predictive power of the
discounts/premiums on the fund retums and NAV retums using this technique, as for as we
know for the first time in this type of research. We achieve the following procedures: test the
homogeneity of the cocfTicients - 1o test whether the parameters of the model are homogeneous
(across individuals and through the time), covariance analysis and model of error component is
used - to test the heterogeneity of the interception and homogeneity of the slope. 1 it is not
rejected, it is still applied the conditional test of the interception homogeneity as the slope is
homogencous, i.e., the Hausman™ test is applied to determine if we should use the fixed effects
muodel or the random effects model.

Afler having tested these implications of the investor sentiment theary in the behaviour of
closed-end funds discounts/premiums (and of its changes), we pass te the second phase of the
research where we investigote on the relevance of this theory in the explanation of the
discounts/premiums variability. Consequently we apply the methodology of Brauer (1993) and
the signal extraction technique of French and Roll (1986), as follows:

1st step - Calculate the standardised weekly discounts/premiums changes, considering the

expression (3), and compute its descriptive statistics as mean, standard deviation, skewness,

" These methads can he antomatically applied when the univatiate repression is eonsidered by the least square method. using the
stalistical packsge EVlews The method of White ¢ 19801 presupposes that the residuals of the estimated equation are serally
uncomrelated, while Mewev-West method { 1987) propeses a covanance mairix estimator that ts consistent with the presence ol bath
lieteroskedasticity amd auteceselatien ofunknown form. Fer investment honzons ofcae penod. these methods are identical

' Abuat this sulject sces, for example, Jorge (1%97), Baltap (1995), isiao {1986) and Hausman znd Tayler (1981}

' Ser, v p - Hausman, 1978, Hausman and Taylor, 19812 Holly, 1982; Heiao, 1986, Arellana. 1993 and Haltaps, 1995

kurtosis. autocorrelation with lags of one, two, three and four weeks and the standard error of
the Lst order autocorrelation.

2nd step - Determine the nyean weekly fund price retums for each two years subperiod of the
twelve years sample total period (which represent six subperiods in the total) and the sum of the
square deviations around each mean, in each subperiod and for each fund.

3rd step - Estimate the implied six-monih variance by dividing the sum of the square
deviations by four™,

4th step - Compute the actual - implied six-month variznce ratio through the division of the
actual (ohserved) six-month variance by the implied six-month variance, as calculated in the
previous step.

5th step - Calculate the "great mean" by averaging the actual - implied variance ratio among
all the funds, in each period, and divide this by the total number of subperiods (average for
period of the implied variance average ratio for fund).

6t step - Compute the estimated standardised weekly discounts/premiums changes variance,
regarding expression (4), as l",,' represents the "great mean", calculated in the previous step; i,

is the weekly mean fund NAV return in the subperind or period and Far(F, ) is the variance of

the fund shares price return (trade-to-trade) in the subperiod or period
7th step - Calculate the estimated proportion of the standardised weekly discounts/premiums
changes variance explained by the presence of noise traders (and. consequently, for the investor
sentiment theory), dividing the estimated variznce (calculated in the previous step} by the
abserved standardised weekly discounts/premiums changes variance in the sample subperiod or
period.
To test the robustness of the results, we analyse the relationship between the observed and
estimated variance of standardised weekly discounts/premiums changes as well as the
relotionship between the observed varinnce of the standardised weekly discounts/premiums

chianges and the specific-value of (1 -F, ) for each fund®. The generic linear regression models

are, respectively:
Var(aB, ), = g, + 6y, )i (AD,), 4, )
I"T"{Aﬁrll:vm( +Fl|l{|7l'ﬁ‘)rr +Ey (8)

Where:
l'ur{.iﬁ,}” = Actual variance of the standardised weekly discounts/premiums changes:

l'aF[A.D, )u = Estimated variance of the standardised weekly discounts/prentiums changes:

fi-1;

)” = Propartion of the variance af the shares price return of the fund antributed to the noise

trading. specific to each fund:

Tis 15 the numbrer of semestess i the two vears subpennd
“* This value represente the propertion of the fund shares refum vaniance due 10 the noise trading (35 1t was estimated by the sigl
extractien technique of French and Roll, 1786), i e the partian of the vartance that is not attrilatalile (o the information



Povs *Pyia e @oiy s @y = Linear regression coefMicients;
€4 = Random error,

‘We use panel data analysis to improve the resulting information of these linear regressions (as

best of our knowledge for the first time for this efTect).

4. DESCRIPTION OF THE SAMPLE AND DEFINITION OF THE VARIABLES.

The data was obtained from Wiesenberger closed-end funds database, which we selected
n sample of 41 closed-end investment funds traded in the New York Stock Exchange (NYSE)
nnd/or in the American Stock Exchange (AMEX), thot invest mainly in North American,
speciglised or diversified stocks and/or bonds - excluding the "country funds" and the
"municipal bonds funds", during the period of Janunry 2, 1987 to June 18, 1999 (inclusive),
with a minimum of 104 observations. The fund 1o be included should have a report of, at least,
two years of publication either of its quotations (price of the fund) or of its NAV. Nonetheless,
it is not a primnrdint feature for this research, as we have no intention of evaluating the
performance of these funds, the selected sample does not suffer of the survivorship bias problem
because the sample has funds that stopped existing during the sample period and ofhers that
started in the meantime.

On table 1, in the appendix, we list the funds contained in the sample, With reference to
the empirical rescarch done by other authors, namely Brauer (1984) and Peavy (1990), we made

two adj ts in the ti ries of the ple. Hence, the first 24 observations were not

considered (equivalent to six months) afier the date of 1PO of the fund because, as Peavy (1990)
claims, discounts tend to increase in the weeks after the fund 1PO which could cause a bias in
the results. On the other hand, we did not include those observations of the six months previous
to the open-ending eperation date because discounts tend 1o decrease during the period previous
to the apen-ending operation announcement, ns supported by Brouer (1984) research™, The
number of observations on table I, in the oppendix. is relotive 10 the effective number of
observations. previously corrected by these adjustments.
‘The variables in study nre defined like this:

REND, = The price return of the fund shares, in continuous capitalisation that is calculated as:
REND, =1l + D, |- [r ]

Where:
P, = Fund Price, at the end of the week 1, (clnsing price):
D, =Tatul dividend distributed by the fund at the end of the week ¢ (= distribution of income and
capital gains):
RVPL,- NAV retums of the fund. in continuous capitalisation, specified as:
RiPL =Wn[1, + 0, ][, ]

T, some funds lost some ohsenations dus to these adjustments

Where:
I'= Net asset value, atthe end of the week 12
D, = Total dividend distributed by the assots that composes the fund portfolio, ot the end of the week ¢,

The cumulated return, for four and thirteen weeks, either for fund return or its net asset value, is
calculated by the sum of the weekly return to the propoesed cumulated investment horizon.

DISC, - Discount/premium, in percentage: DISC, = it;ii wiiiG
ADISC,,,, - Discount/premium change, which is given as: ADISG, = DISC, -DISG, |
Although we do not plan to analyse the results i this section, we think that is important

10 emphasize (see table 2, in the appendix) that discounts/premiums vary over this period. The

higher mean discount was at 1988 (-8.45%) and the higher premium in 1992 (0.44%4).

5. THE RESULTS AND THEIR ANALYSIS.
5.1 The discounts/premiums correlation.

One of the assumptions of the investor sentiment theory, applied to the closed-end funds
discounts/premiums, claims that discounts/premiums are positively correlated among them
{Lee, Shleifer & Thaler, 1990), Therefore, we test the nuil hypothesis that the closed-end funds
discounts/premiums are not correlated, using the Pearson coefficient of determination.

We have confirmed that more than half (71%a) of the correlation coefficients are positive
(see table 3, in the appendix). and about 88% of these are statistically significant. As a
consequence. this is suggestive that the clnsed-end funds discounts/premiums ore correlsted to
each other and they tend 1o move together. The same result is found in relation to the weekly
discounts/premiums change™,

‘These results are consistent with the results of Lee, Shleifer and Thaler (1991} as well as
Cheung, Kwan and Lee (1997). Since these results seem to confirm one of the implications of
the investor sentiment theory which predicts that clesed-end funds discounts/premiums (and
discounts/premiuns change) are driven by the investor sentiment, and so they are likely to vary

together.

5.2 The stationarity of the discounts/premiums.
The stationnrity analysis becomes important because if the discounts/premiums reflect the

investor sentiment, since, conceming the investor sentiment theory, the sentiment is mean
reverting, then the discounts/premiums should be mean reverting as well. The hypothesis of unit

root of the discounts/premiums level as well as weekly discounts/premiums change is tested

*The results of these tests can be requesied 10 the authors
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existence and persistence of the di [premi ing that it explains a part of the
discounts/premiums voriance.

For this study, we the analysed period fram 2/01/1987 1o 31/12/1998 and we only
included funds in which the difTerence between the number of observations of the time series of
the fund return and the ones of the net asset value return is less than 1% of the total
observations. So. we climinated in these series the observations thot are not synchronized™®, We
impose these limitations since the Brauer (1993) methodology as well as the French and Roll
(1986) technique imply that identicnl number of observations is used in the fund return as of
NAYV return.

Considering the expression (3), the standardised discounts/premiums change is computed
and its mean, standard deviation, skewness, kurtosis, autocorrelation with Iags of one. two, three
and four weeks ns well as the standard error of the 1st order autocorrelation™ are calculated.
Nolice that all funds of the sample have negatives 15t order autocorrelation coefficients™, which
is consistent with the results of Brauer (1993) and Bonser-Meal, Brauer, Neal and Wheatley
(1990). According to these authors, given a negative Ist order autocorrelation coefTicient of
weekly discounts/premiums change this is an indicator of the presence of noise traders, like
French and Rall (1986; 15) sajr“A

Afterwards, we colculate the “grent mean™ 17, , which result was of 0.929, what means

that, according to the signal extraction technique of French and Roll, 92.9% of the closed-end
fund shares rate of retum variance is due to the rational answer of the investors to the
information emitted for the market and 7.1% of that variance is just due 1o the noise. For this
reason., a small portion of the fund shares variance can just he explained by the investors'
irrational behaviour and, as consequence, investor sentiment is likely to have low significant
weight in the mispricing of the assets. Our results ore slightly superior to the Brouer (1993)
results which was 17, = 0.947 ond the portion of the retum vacinnce explained by the noise of
5.3%.

At last, we calculate the estimated - observed weekly standardised discounts/premiums
change variance ratio. The estimated weekly standardised discounts/premiums change varinnce
is calculated by the cxpression (4), having used the ratio between the weekly mean fund NAV

retun and the fund shares return vorinnee. These results are summarised on table 11, in the

™ As aresult the following funds are eliminated fium the inifial sample of 41 funds: ALM, CET, CIM. CNN. CTF. EGX. EIS. FT.
HI1, 115, JHI, MRF, FEO, RIF and VIN

"_ ‘These rcsalis can be oltained ditecily lry the authors

** Aceonhing to Braver (1993) and Bonses-Neal, Braver, Nesl and Wheatle (19901, the negative 1=t ender sutacortelatian i the
weekly the di premi is due to the ynch trading between fund stocks and their respecuve wnderlying assets,
above all 1o the smallest imde fiequency of the closed-end funds stpcks

- with the invester tienry (under the hypathesis of presence of noise raders), fund shates renums should be
autoconelated, while its pricing ermrs would be corrected in long nun. as th=se conections would penerate nepative autocenelations
(French & Rell, 1986.15). On the other hand. aceniding to these authors, due to the fact that each closme trade mav be executed at
any price within the nd/ask spread, the negative 151 onder autocenelation can be induced by this type of mispricing, mainly if these
mzanmement ermis arc independent from day to day.

appendix. The first value of this table corresponds to the estimated variance in relation to

observed wecekly stondardised disc premi hange variance ratio. The second value

corresponds to the number of observations used in the calculation of the previous ratio, for each
fund and in each period. The tast two lines of this table correspond. respectively. 1o the weighed
average of the estimated to observed variance ratio, weighed by the number of observations in
each period, [or all the funds and 1o the number of total observations of the period,

Taking the last value of 1he ratio on table 11. in the appendix, corresponding to the total
peried analysed, the percentage of the uvbserved weekly standardised discounts/premiums
change variance over lime, exploined by the investor sentiment theory. for nll the funds in the
sample is, around, 8.55%. slightly superior to the 6.77%6 achieved by Brauer (1993:211).

Dividing the total perind in study in three subperiods ([987 10 1990 from (991 to 1994
and from 1995 to 1998), the period from 1987 to 1990 was the one that showed the [arges]
percentage (9.65%. approximately) of the observed weekly standardised discounts/premiums
change variance, explained by the investor sentiment theory. Analysing fund to fund. it is shown
that the model can explain, in the best of hypotheses. ahout 12%. of the weekly standardised
discounts/premiums change variance of the funds ADX, GAB. SBF and TY. The remaining
funds present equal or lower percentages than 11.5%. having lound the smallest percentage in
the case of the fund BKT (5.69%0), in the period from 1987 tn 1998, Analysing by subperind,
and across funds, it is realised that the model allows the cxplaination, at the most, around 15%
of the weekly standardised discounts/premiums change variance of the fund GAB. in 1987-90.
But in the period of 1991-94, the highest percentage that the model can explain is nnly 10.8%,
approximately (for the case of the fund TY).

These results suggest that, although the presence of noise traders in the closed-end funds
sector can influence and justify the discounts/premiums existence, no more than Y%, roughly, of
the varionce of the discounts/premiums changes would be exploined by presence of noise
traders. Like Brawer {1993), we can not confirm that the investor sentiment has n lot of
relevance on the explanation of the discounts/premiums variability.

Using the panel of the observations connected with the 26 funds in the sample, during the
three subperiods in that the time horizon was distributed (1987-90: 1991-94 and 1995-98). we
test the robustness of our results. Consequently, we analyse the relationship benveen the
ohserved standardised discounts/premiums weekly change variance and the estimated one. set
out of the generic linear regression model (7) ns defined in the section 3.2. Based on the generic
linear regression model (8), we analyse the relationship between the standardised

discounts/premiums weekly change variance (observed) and the specific value of each fund (1 -

T, } - the portion of the fund retumn variance that is not caused by the informalion.
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The results presented in the previous sections aflow us to confirm some of the investor
sentiment theory underlying implications concerning 1o the discounts/premiums behaviour,
requiring that noise traders are present in the closed-end funds market. However, when we
analyse the relevance of this theory to the explanation of the weekly standardised
discounts/premiums change variance, we verify that the investor sentiment theory can only
explain B.6% of thal variance. This result is confirmed by the panel data analysis. We have
analysed the linear correlation between the observed weekly standardised discounts/premiums
change variance and the estimnted varinnce ns well as between the observed variance nnd the
praportion of the fund return varinnce explnined by the noise trading. Like Braver’s (1993)
study. we do not find empirical evidence that allows us to announce, definitely. that investor
sentiment theory explains great pant of the discounts/premiums variance (regardless of our
results being slightly more optimistic).

Though. this research presents as main limitation the fact of using a methodology. so-
called indisect, to determine the influence of the noise traders in the discounts/premiums
variance, which is based on the ratio of the implied to observed fund return variance as indicalor
of the investor sentiment, resulting from this, as it is evident, deviations in relation 1o what
would be expected. The fact that the results were nat very satisfactory regarding what would be
expected might have to do with the limitation of the applied methodalogy,™ even though we
found some evidence that noise traders are present in this market. These results also imply that
there must be other factors that jaint with the one now analysed will better explain this puzzle.
QOne of those factors may be related with limits of arbitrage and the performance of the
arbitrageurs, Shleifer and Vishny (1997) postulate that there are limitations to the arhitrage
(such as, transaction cests, financial resirictions, ogency costs, among ather) thot difficult the
arbitrageurs activity. This inhibits them of implementing perfect strategies and, as a
consequence, the quick adjustment of the market prices is not verified, Such limits might allow
that the irrational investors affect fund prices for more time than desired. As the
discounts/premiums persist, it would be interesting to study why the arbitrageurs are notable to
implement with tetal success its strategies as well as if they are really present in the closed-end
funds market. It would still be important to study if there is a relationship between the
arbitrageurs “impotence” in leading 1o converge the fund prices 10 NAV (that may be one of the
reasons of the closed-end funds discounts/preminums persistence) nnd the investar sentiment.

Also to be noticed that the studies that, up 10 the moment, were disclosed concentrate the
attention in a restricted proup of factors, studying them a lot of times in an isolated way, and

they rarely make the study with the combination of several and different factors. ahove all the

** Mo one can deny, laking mio considerntion the results pbuained in the present study and in other researches (v.p: Meal &
Wheatley, 1998, Elton, Gruber & Bussc, 1998, Frankel & Schmukler, 1996, Hardouvelis, La Cairies & Wizman, 1993, Braver,
1943, Chen, Kan & Miller, 1993; Chopra, Lez & Shleifer,1993; Lee, Shicifer & Thaler, 1991, Lee, Shiviler & Thaler, 1990, among
nthers) that noise traders are in the market and they influence it increasing prices valanlity (v g Brown, 1999)
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factors of rational nature with non rational ones - said behavioural factors. Future developments
miglt try to find methodologies that combine these two factor types, namely the investor
sentiment theory and the limits of arbitrage, as explanation of the discounts/premiums. Another
investigation path will be 1o analyse the investor sentiment comparing to the investors'
appetence’” for open-end investment funds (potentials competitors of the closed-end funds) with
the time that new funds are placed on the market, and e evolution of the seasoned one (namely
the behaviour of its disceunts/premiums) since it has been verified that new funds. that try to
offer different investment policy (objcctives) from the sensoned one, appeared when (he other

closed-end funds were at premium er ot reduced discount.
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Table 7—Summary of the resulls of the panel

data nnalysis — hypothesis tests.

Tahle 10— Linear Regressinns relatives tn the general models (7] e (B).

1st Repressinn:
Fixed effects Model (slope homogencity and
interception heterogencity)

var(AD, ), =g, +12.20241 vir(AD, ),
1325977
R'-0.908327 }u{mrm] !

SSRumi=1.(E-06

2ou] Repressinn:
Simple Maodel = pooled regressian (tatal
homagencity of the coelficients)

vas{ad, )M =0.000286+ 0.00] 1?7'(1"”;).,:
. 11 4625)
R- 0016511 (02539]

SS5Rms = 2 16E-I15

| [}
H,: =y =
=1 |F, 117.03
(p_value) 10.00) 10.00)
A=y Fy 12552 111.96
3 :r value) I(?'Jn:ﬂl ‘_:'::’; Being the lest slatistics given by:
oy ol - -
s Rk el F; = 55Ts = S5Fagr YN A +1)
- = e S8Ry I NT= MM+ 1)
= F, - (55R1g =SSP MU -1
: 5 2 T SS R INT = WA+ 1)
230 312 5 ASSRyyc = S8R AN -1}
- 2 1T T SSRy ANT = N=M)
a3 Y
- 5 where:
S5R = Residual sum of squares of the
Myay=ay=..=ay dido fly=f=...=fy. covaniznce model,
= F' 26034 236,58 SSRyg= Residiual sum of squares of the
(p_valuc) 10.0m {11.00) SSHy, urlll';“?;u':ilz‘xi:\'crsqmn: ofthe
. a i
K= |Fy 255.60 129.75 intra-mdivaduals mndel
Ip_value) 000 10.00) = number of fands i the sample;
=13 |FRy 247.26 159.60 M= number of ihe explanatory variables;
(p_valne) L0.00) (0.00) NT =numbier of panel tetals obsenvations

Mote: A — Abnout fund return; B — About NAV retum

‘Table 8 — Fixed cffects Madel (homogeneity of the slope and heterogeneity nf the interception).

About fund return

About NAV return

K £
K=1 D RFND . =&/ +0.0209 DISC,, D RUPL ,, =al ~0 0178 DISC ,,
il 17.6129) =1 (-6 5075)
R2 =0 0060 Io nnnn] £ = Do0e3 [0 onon)
K S
(=d Z RFND ,, ., =a; +0.0378 DisC,, 3 RVPL = al 0024 Disc,,
= it
Bews GO eowe G
[n.oouo]
K L1
K=13 D RFND,,, =) +0.0581 DISC,, DLRITL,, 4 =a' -0t nisc,,
= {3.0243) L=t " {-7.5305)
#i=00108 [o.oom] Byl [o onuo]
Hote cr,r ea," . ey the T T ol the model, 1s vanable fiom fund to fund. The value among cutved parenthesis
pands 1o the istical of the cocMMiciznt and the nght parenthes:s to 1ts p-valus
Table 7 - bypotheses Tesis— cav analysis.
1st Repressign; 2nd Regressian:
HI: Total iomngeneify of the coefficients
i . Jmnf- 216761 Where
L0SRR2 15t Regpession:
pevittue 2001471 onong7d l 5 ~
] a tlAD, ), = ¢, + i, vir(AD, ), 45, 1
H2: Siope homagenely amd interception heterageneity
P2 132 130 Tl el
vl 0922167 E;:‘ i A
prmes e AR varAl, ::nn*'?‘ln.x(]‘J&Ju ey (B
HI: Interception homogencin: given the slope homogenein:
F3 LAz 114
pvadue LLEEEEN] 0312345

Mote gy, , . tepresents the model interception coefficient. vanable from fund 10 fusd The value ameng curved patenthesss
ccnesponds (0 the t-stansncal of the coeMicicnt and the nght patemthesis to is p-value

Table 11— "The estimated proportinn (rativ) of the estimated varianee in reintion to observed weekly seandardised

discounts/premiums change varinnce of the closed-end investment funds, for the period of 2/1/1987 a 31/12/1998.
Funds 1957901 1991-94 1995.98 1957-98

ADX o190 0 0806 478 01187
206 208 208 619
ANF 00747 00619 T 0635 00675
AR 209 08 305
BEM an7ld 00710 00639 (&R
206 208 208 621
NKF G.1308 00679 0903 0084
208 208 208 625
KT [CE A0T0E LT anses
100 209 a0 517
BLU 00531 a7 00EEE 00798
164 1% 208 A1
cL anis q0726 01368 Gno1s
153 207 208 568
DNP 00775 00842 00550 a7
176 207 208 591
GAR 01516 CLTET] 01005 niis7
208 209 208 625
GAM 01429 TOIRR 0 1002 01235
208 209 208 L]
GIM 007138 00775 00721 00740
(113 205 208 531
His 0 OATR 00783 0077% na7i6
19 205 208 409
] 00740 N7 00718 n0755
208 20 208 /25
LOF 00000 00753 0671 083
0 101 208 ELE)
0] q a5 00693 [l 00667
1 209 08 156
riF 00810 0053] 00767 0n6dd
83 207 208 498
AT 0066¢ 0762 [LLE] [TZE
131 200 208 S48
TPR 0000 [ 06ED 61 (%3]
0 143 208 5]
EG CREIT] 00937 O 113R [HIEG]
198 207 208 a1
50R a7 no7in 0oEN2 DOR12
208 209 208 635
™ 00926 n101= 02671 01182
204 209 208 621
US\ o144 0U7IR D005 1075
198 209 208 12
VES 00728 [iEE T 0694 (7
208 209 208 615§
7F D051 0727 [ [
197 207 208 614
ZIF anriG 0GR LT [LHE
1 203 208 524
ZTR q0677 R 0647 GITET)
85 207 208 100

weighed 00965 (X35 00004 — aoRes |
mean 118 5234 5408 14440




