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The UK Closed-End Fund Discount

Abstract

A closed-end fund, referred to as an investment trust in the UK, is a collective
investment company that typically holds other publicly traded securities. These funds
are characterized by one of the most puzzling anomalies in finance - the existence and
behaviour of the discount to net asset value (NAV). This study attempts to describe
and characterise the discount on UK closed-end funds.

First we describe the industry and extensively review the literature on closed-end fund
discounts. Second, we revisit one of the traditional theories of the discount -
managerial performance - which claims that discounts reflect the perception of
management ability to outperform relative to a passive portfolio. We define the value
added by active management using two methodologies - Gruber’s (1996)
unconstrained multi-index regression and Sharpe’s (1992) returns-based style analysis
regression’. We show that discounts weakly reflect past performance, but do not seem
to predict future managerial performance.

Analysis of the time-series behaviour of closed-end fund discounts shows that
discounts are highly autocorrelated in their levels but not in their first differences.
Nevertheless, we find weak evidence of price reversal. We also show that discounts
have a tendency to revert to their mean and fluctuate around it within a certain range.
Furthermore, there is strong evidence of discounts moving together.

An attempt is made to explain at least part of the largely idiosyncratic movements in
the discount. Our model of the discount generating process measures the sensitivity of
the changes in the discount to factors that measure the influence of the market, size,
sentiment, mean-reversion, manager, past performance and reversal. We find that
these seven factors explain, on average, 35 percent of monthly changes in the discount.

Finally, we investigate the behaviour of UK closed-end funds at the time of the IPO, of
seasoned equity offerings (rights and “C” share issues) and of open-ending. We find
that (i) share prices tend to decline after the IPO, (ii) funds tend to disappear after
periods of poor NAV performance and (iii) funds with good past share price and NAV
performance tend to have rights and “C” share issues.

* M.J. Gruber (1996), Another Puzzle: The Growth in Actively Managed Mutual Funds, Joumal of Finance and W.F. Sharpe
(1992), Asset Allocation: Management Style and Performance Measurement. Joumal of Portfolio Management.
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Chapter 1: Introduction

Chapter 1

Introduction

A closed-end fund, referred to as an investment trust in the UK, is a collective
investment company that typically holds other publicly traded securities. Its purpose is
to provide investors with two services - diversification and management. The closed-
end fund is so-called because its capitalization is fixed, or “closed”, which implies that
the share supply is inelastic. Thus, the price is a function of the supply and demand for
the shares trading on the market and has no direct link with the value of the assets
corresponding to each share. To liquidate their holding, investors must sell their shares
to other investors. An important characteristic that makes these securities unique is
that they provide contemporaneous and observable market-based rates of returns for
both stocks and underlying asset portfolios. Net asset value (NAV) is defined as the
market value of the securities held less the liabilities, all divided by the number of
shares outstanding. For many funds, the value of the portfolio is known with
considerable accuracy since the component assets are quoted on the stock market.
However, closed-end funds typically trade at a substantial discount to the underlying

value of their holdings, the NAV of the fund.

Closed-end funds are characterized by one of the most puzzling anomalies in finance -
the existence and behaviour of the discount to NAV. Closed-end fund shares are
issued at up to a 10 percent premium to NAV. This premium represents the

underwriting fees and start-up costs. Subsequently, within a matter of months, the
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Chapter 1: Introduction

shares trade at a discount, which persists and fluctuates according to a mean-reverting
pattern. Upon termination (liquidation or ‘open-ending’) of the fund, the share price

rises and the discount disappears.

This study focuses on the world’s largest market for closed-end funds, the London
Stock Exchange, and extends research previously carried out on the US market.
Chapter 2 investigates the regulations associated with the UK investment and unit trust
industries. Chapter 3 is a review of the literature and draws a comparison between the
behaviour of the discount in the US and the UK markets. Despite some differences in
leverage, taxation and ownership structure, the behaviour of UK discounts is in many
respects similar to that in the US. Many theories suggest an explanation for the
existence and behaviour of the discount, but since none solve all parts of the anomaly,
some scholars have found it necessary to resort to models of investor irrationality.
Chapter 4 describes some methodological issues relevant to the definition of the
closed-end fund discount and the computation of total returns. We compare different
definitions and discuss some choices for measuring the average discount for a category
or group of funds. We also define measures of total returns for share prices, indexes
and NAVs. The Chapter also reviews the databases available for analysing the

discount of the UK investment trust industry.

Chapter S revisits one of the traditional theories for the existence of the discount -
managerial performance. The conjecture that discounts reflect the quality of the
management has been investigated in the past but the results were inconclusive.
However, in these studies managerial performance is defined as the raw return on the
fund’s NAV, whereas we measure the manager’s quality after adjusting for factor
exposure. The value added by active management is defined using two methodologies:
unconstrained multi-index regression and returns-based style analysis. The results
contradict Gruber’s (1996) evidence of managerial performance persistence in the US
mutual fund industry. We find no performance persistence in the UK closed-end fund

market. In terms of the pricing of these funds, we find no share price performance

12



Chapter 1: Introduction

persistence. On the contrary, there is weak evidence of price reversal. Gruber (1996)
argues that expectations of managerial performance should be incorporated in the price
of closed-end funds. However, we find no evidence that discounts predict managerial
performance. Finally, we investigate the relationship between a fund’s residual risk
and its discount. If there is a cost to arbitrage, the greater the difficulty to hedge, the
larger the discount. We find evidence supporting this hypothesis and confirm Pontiff’s
(1996) results.

Chapter 6 analyses the time series behaviour of the discount in terms of
autocorrelation, stationarity, mean-reversion and cointegration. The idea is to identify
the factors that might drive the model of the discount generating process analysed in
Chapter 7. The results show that discounts are highly autocorrelated in their levels but
not in their first differences. Nevertheless, we find weak evidence of price reversal.
The analysis also shows that UK closed-end funds have a tendency to return to their
mean and fluctuate around it within a certain range. Furthermore, there is strong
evidence of the UK closed-end fund discounts moving together. Based on these
results we identify two attributes that are likely to be significant in the model of the
discount generating process analysed in the following chapter: (i) discounts move

together and (ii) discounts are characterised by some degree of reversal.

Chapter 7 extends the analysis of the time-series behaviour of closed-end fund
discounts and attempts to develop a model of the discount generating process. Based
on the results of Pontiff (1997), we first take into account market risk, small firm risk,
and sentiment risk. An attempt is made to explain at least part of the largely
idiosyncratic movements in the discount by introducing additional factors. We
investigate the importance of mean-reversion, manager, past performance and price
reversal measures. The results show that this extended palette of factors can explain

approximately 35 percent of the changes in the discount.
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Chapter 1: Introduction

Chapter 8 presents opportunities for future research. We investigate the performance
of UK closed-end funds at the time they are issued and when they are terminated
(open-ending). The results show that the price decline during the first years of trading
is higher than for industrial IPOs, but bears some similarities. The evidence tends to
suggest that the same IPO puzzle pertains to closed-end funds as to industrial
companies. The second part of the chapter focuses on the departures of funds from
the industry. The funds that disappear seems to be characterised by a poor market
adjusted NAV performance during the 5 years before the termination of the fund.
Finally, we investigate seasoned equity offerings. We find that funds with good past
share price and NAV performance tend to have rights and “C” share issues. The

evidence suggests that new money flows to well managed funds. Chapter 9 concludes.
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Chapter 2: Investment and Unit Trust Regulations

Chapter 2

Investment And Unit Trust Regulations

1. Introduction

An investment trust is a company whose operations are similar to those of any business
corporation. It is different only because its corporate business consists largely of
investing its funds in the securities of other corporations' and managing these
investment holdings for income and profit. An important characteristic that makes
investment trusts unique is that they provide contemporaneous and observable market-
based rates of return for both stocks and underlying asset portfolios. The investment
trust is referred to in the US as a closed-end fund because its capitalisation is fixed, or
“closed”?, which implies that the supply of investment trust shares is inelastic. Thus,
the price is a function of the supply and demand for the shares trading on the market
and has no direct link with the value of the assets corresponding to each share. The
fixed size of the fund makes it easier for managers to make long term commitments.
Investors have access to independent boards of directors and the company’s activities

are governed by Company Law and Stock Exchange regulations. In contrast, unit

' Brickley, Manaster. Schallheim (1991) report for their sample of funds that, on average, nearly 80
percent of the funds’ assets consisted of actively traded equities with reliable market prices.

% The capital structure can be modified by approval of the existing shareholders. Secondary issues

may occur and in the UK closed-end fund market we report approximately 110 rights issues over the
period 1980-1997. Burch and Weiss Hanley (1996) show that, based on a sample of 85 US closed-end
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Chapter 2: Investment and Unit Trust Regulations

trusts, referred to in the US as an open-end funds or, more commonly, mutual funds,
are characterised by the continual selling and redeeming of their units at or near net
asset value’ (NAV) and this at the request of any unitholder. Therefore, the trusts
have a variable capitalisation. Unitholders have a share in the collective rights of the
fund’s assets and an independent trustee acts on their behalf to supervise the manager
of the portfolio. The unit trust is regulated according to rules laid down by the

Security and Investment Board (SIB) and other regulating organisations.

Since the launch of the first investment trust by Foreign & Colonial in 1868, the British
closed-end fund industry has grown considerably. Over the past decade, capital has
been raised for investments in specialized areas or for special purposes, rather than for
traditional, internationally diversified funds®. Currently there are around 360 funds,
with a total market capitalisation of over £47 billion. Each of the funds is allocated to
one of the 20 categories described in Table 2.1°. The investment trusts are typically
members of the Association of Investment Trust Companies (AITC) which was formed
in 1932 to protect and promote such funds. In 1997 approximately 87 percent of the
funds were members of the AITC.

fund rights offers issued between 1985 and 1994. managers tend to time rights offers to coincide with
periods of high demand and when funds trade at a premium.

> NAV is defined as the market value of the securities held less the liabilities, all divided by the
number of shares outstanding.

“ The removal of British exchange control restrictions in 1979 and the globalisation of world stock
markets made it easier for investors to acquire overseas securities without having to invest through
closed-end funds. Subsequently, during the period of reorganization of the early 1980s, many
investment trust managers concluded that investors needed more specialisation.

3 For simplicity we describe the category mnemonics excluding the first two digits ‘IT” which refer to
the ‘Investment Trust’ sector (i.e. ITINGN is the full mnemonic of the International General
category).
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Chapter 2: Investment and Unit Trust Regulations

Table 2.1. Categories of UK Closed-End Funds - March 1997

Category Mnem. Investment policy Number  £bn

1 Intemational General INGN < 80 ®°o m any one geographical area 17 93
2 Intemauonal Capital Growth INCG < 80% m any onc geographical area. Policy to accentuate capital growth 25 45
3 International Income Growth INIG 80% 1n any one geographical area  Policy to accentuate income growth 4 14
4 UK General UKGN > 80% in UK-registered companies 13 24
5 UK Capital Growth UKCG > 80% m UK-registered companies Policy to accentuate capital growth 13 11
6 UK Income Growth UKIG > 80% m UK-registered comp Policy to growth 16 33
7 High Income HIGH ~ 80%0 m equities and convertibles Yield 250 above FTSE All-Share 14 06
8 Closed-End Funds CLOS > 80% m investment trusts and other closed-end investment comparnes 8 04
9 Smaller Companies SMCO ™ 50°0 mvested in the shares of smaller and medium sized companies 43 39
10 North America NTHA + 80°0 of therr assets in North Amenca 11 10
11 FarEast excluding Japan FARE > 80°0 of thewr assets in Far East securities, with exception of Japan 29 23
12 Far East including Japan FEJP > 80°0 m Far East secunties but less than 80% in Japan 6 15
13 Japan JAPN 80° of their assets in Japan 16 11
14 Continental Europe EURO > 80°¢ of their assets in Contnental Europe 20 18
15 Pan Europe PANE > 80°0 1n Europe (including UK) wath at least 400 1n Continental Europe 3 09
16 Property PROP 80°0 of their assets in isted Property shares 4 02
17 Commodity & Energy COMM > 80° of therr assets in listed Commodity & Energy shares 3 [
18 Emerging Markets EMRG - 80° of their assets in emerging markets 33 30
19 Venture & Development VENT A significant portion invested i the secunties of unquoted companies 25 51
20 Sphit Capital Trusts SPLIT Funds with a fixed winding-up date and more than one class of equity capital 62 30
Total 365 473

Sources: NatWest Securities (January 1997) and London Business School Risk Measurement Service (January-March 1997).

In contrast, the total market capitalisation of UK unit trusts is approximately £150
billion. Unit trusts are typically members of the Association of Unit Trusts and
Investment Funds (AUTIF). Each of the funds is allocated to one of 24 categories
listed in Table 2.2. As a comparison, discussions with representatives from Crédit
Lyonnais Laing have indicated that the total market capitalisation of the US closed-end

and mutual fund industry is approximately £10 billion and £2,300 billion, respectively.

The popularity of unit trusts is related to the fact that they are relatively simple for the
small investor to understand, they are easy to buy and sell, and from the management’s
point of view, they are straightforward to promote and profitable to run. Investment
trusts share none of these advantages. They are more complex to understand, there are
severe restrictions on how they can be promoted, and before the introduction of the
savings schemes in 1984, they were much more difficult to buy and sell. But, these are

not the only comparisons that matter and the following sections will show some of the
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advantages of the investment trust companies. The chapter focuses on UK investment

trusts, but differences are drawn with the equivalent US closed-end funds.®

Table 2.2. Categories of Unit Trusts that are Members of the AUTIF - June 1997

Category Investment pohicy Number Lbn~
1 UK Growth & Income >80% m UK equities  Yield between 80 t 110% of FTSE All-Share. Pobicy to provide both income and capital growth 163 273
2 UK Equity Income >80% m UK equities Yield >1 10% of FTSE All-Share 86 151
3 UK Growth >80% m UK equities Policy to accantuate captal growth 158 216
4 UK Smaller Comparues > 80% mn UK equities ncluded in the FTSE Small Cap Index 77 90
5 UK Guts and Fixed Interest ~80% wn UK fixed interest secuntes, including gils and UK corporate fixed mterest secuntes 107 60
6 UK Equity & Bonds > 80% 1n the UK. but < 80% 1n eithar UK fixed interest secunties or m UK equites  Yield up to 120% of FTSE All-Shar 23 3
? UK Equity & Bonds Income > 80% mn the UK, but < 80% 1n erther UK fixed interest secunties or in UK equities  Yield up to 120% of FTSE AD-Shar 40 30
8 International Equity Income >80% m equities from all over the world. Yield > 110% of FTSE World Index 9 05
9 Internatonal Growth > 80% m equrties from all over the world. Pohcy to accentuate capital growth 174 175
10 International Fixed Interest >80% m fixed secunties from all over the world 39 1.2
11 Intematonal Equity & Bond >80% m ather equties or fixed mterest secanties from all over the world 38 25
12 Global Emerping Markets ~ 80% directly or indirectly n emergang markets 20 14
13 Japan > 80% in Japanese secunties 9% 64
14 Far East Incinding Japan > 80% m Far Eastern but < 80%1n Jap 39 23
15 Far East Excluding Japan > 80% m Far Eastern secunties, exchuding Japan 80 89
16 North Amenca > 80% mn North Amenca equities 128 67
17 Europe > 80% in European secunties, but < 80% in UK secunties 131 160
18 Commodity & Energy > 80% 1 commodity or energy secufities 11 03
19 Property > 80% m finanacial or property secunties 8 02
20 Investment Trust Uruts Invest only in investment trust compames 12 10
21 Fund of Funds Lnvest only 1n other suthonsed unit trust schemes 84 72
22 Index Bear Funds Demgned to inversely track the performance of an index by using denvatives 14 00
23 Money Market > 80% m money market instruments 30 06
24 Penmons Avalable for use tn a umt trust personal pension plan scheme 42 02

Total 1612 1509

Source: AUTIF (1997).
2. The Investment Trust Discount

One important characteristic that sets investment trusts apart from other collective
investment schemes is the mismatching between the trusts’ share prices and the value
of their underlying investments; thus, the trusts’ share prices trade at a discount or
premium to NAV. Investors therefore, potentially have two ways of making money:
from any increase in the value of the underlying investments, and from any narrowing

of the discount.

® The paper is compiled by reviewing published material (Arnaud (1983), Masey (1988), Draper
(1989), Anderson and Born (1992), AITC Complete Guide to Investment Trusts (1997), AUTIF Unit
Trusts User’s Handbook (1997)), soliciting publications from investment organisations (Crédit
Lyonnais Laing Investment Trust Yearbook 1997) and trade organisations and by interviewing several
investment trust professionals. In this connection I wish to thank Lewis Aaron (Warburg), Hamish
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The history of the UK investment trust discount and premium mirrors the popularity of
these funds. In the 1960s, when investment trusts were still popular with private
investors, the average discount fluctuated around 10 percent. However, by the middle
of the 1970s, private as well as institutional investors lost interest in such funds and the
average discount widened to nearly 50 percent. The bull market of the 1980s and the
introduction of new classes of shares, savings schemes and PEPs, renewed interest in
investment trusts. By the end of 1993, the average discount had gradually narrowed to
approximately 5 percent, but in the last few years the trend seems to have been

reverting, as illustrated in Figure 2.1.

Figure 2.1. UK Investment Trust Industry - Average Discount 1970-97

The average discount of UK investment trusts increased dramatically during the first half of the 1970s. Since
then it has declined from more than 40 percent to less than 10 percent today. The industry discount is expressed
as the logarithm of the average ratio of Share Price to NAV (see Equation (4.4)).
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Source: Author’s calculations using data from Datastream

The causes of the discount have been widely discussed: the discounted cost of
management fees, the gearing of the trusts, valuation problems and many other

possible explanations have all been suggested. The existence of substantial discounts

Buchan (NatWest Securities), James Rath (AITC) and Michael Oliver (Hill Samuel Investment
Managers).
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together with legal and fiscal constraints have resulted in a relative decline of the
investment trust industry. Despite the recent reversion of the trend, the reduction in
private sector shareholdings is sometimes suggested as a cause of the discount since a
rationale for the existence of investment trusts is the provision of diversification at low

cost.

3. Ownership

Investment trusts continued to be popular with private investors right up until the
beginning of the 1970s. But competition from alternative forms of investments made it
increasingly difficult to persuade private investors to put their money at risk in the
stock market. At the same time, large institutional investors - insurance companies and
pension funds - became interested in the expertise that investment trusts could provide
to manage this new influx of funds coming from the private sector. The investment
trusts largely switched their promotional efforts from individual investors to the
institutions. The launch of the first split capital trust in 1965, began a short-lived
attempt at revitalising the entire investment trust industry but, by the middle the 1970s,
investment trusts were deserted by private as well as institutional investors. This lack
of popularity made the average discounts to NAV increase to nearly 50 percent and led

to a number of takeover bids.

The ownership structure of investment trusts has changed considerably over the years.
In 1964 individuals held almost 60 percent of the trusts but, 20 years later, their stake
was less than 25 percent (Draper (1989)). On the other hand, over the same period of
time, pension fund holdings grew from almost zero to more than a quarter of the value

of the trusts’. The increase in the proportion of institutional shareholders - in 1990, 70

” The Finance Act of 1980 exempted approved investment trusts from tax on capital gains. The
changes made it more profitable for pension funds, which are zero-bracket shareholders, to invest in
the shares of investment trusts.
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to 75 percent of the investment trusts’ shares were owned by institutions - has resulted
in pressure on the trusts to perform. Despite the large presence of pension funds, the
natural owners of investment trust shares are life insurance companies. Their trading in
shares through investment trusts has the advantage that, since 1980, any capital gains
realised within the trust is tax exempt®. Thus the tax shield tends to offset the costs of

the fund’s management.

Institutional ownership has, however, began to decrease and individual investors are
now more present in the investment trust industry, particularly after the introduction of
savings schemes in 1984; in 1997 institutional ownership of investment trusts stood at
approximately 65 percent (Crédit Lyonnais Laing Investment Trust Yearbook (1997)).
The diversification of assets provided by the investment trusts has become less
interesting for institutional shareholders who can perform this function for themselves.
Pension funds are gradually selling their shares in the ‘general’ investment trusts and
concentrating their holdings in the more specialised ones’. In contrast, life insurance

companies are stuck with their holdings to avoid large capital gains tax liabilities.

4. Capital Structure

In addition to reorganising a trust’s holdings, some investment trust managers devised

new ways of investing in the trusts. Different classes of investment are now available:

¥ Life insurance companies have a very distinct reason for holding investment trusts. Investment
trusts are tax exempt on capital gains realised within the fund. In contrast, life insurance companies
are subject to unrealised capital gains liabilities. Investment gains are taxed in different ways
according to the category of business to which they are allocated - either life assurance, pension or
health insurance business. For the pension business, the policy holders are tax-exempt. but the
insurance company is still taxed on any trading profits which it derived from pension related
transactions and gains are taxed whether they are realised or unrealised. For the amounts allocated to
the life assurance category, sales of equity holdings and properties are taxed on realised capital gains.
Gilt holdings, on the other hand, are taxed on both realised and unrealised capital gains (gains are
measured using one of the two authorised accounting methods. mark-to-market or accruals). The
health insurance business is taxed only on realised gains (see Arkle (1997)).
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ordinary shares, ordinary highly geared shares (shares in a company with a wind-up
date designed to give shareholders a highly geared return both in terms of capital and
income), income shares (shares that are entitled to the surplus income after expenses
and after the income requirement of any prior charge has been met), capital shares
(shares that are entitled to the surplus assets on wind-up after repayment of other share
classes), zero dividend preference shares (shares that have a pre-determined rate of
capital growth), stepped preference shares (shares with a pre-determined growth in

both income and capital), warrants and convertibles.

During the last decade, several investment trust managers have attempted to reduce the
discount on their existing trusts by converting them into split capital trusts which offer
two (income and capital shares) and sometimes more (stepped and zero-dividend

preference shares) classes of shares.

4.1. Borrowings

As they are generally forbidden by statute or by-law to sell senior securities'®, unit
trusts offer a single class of investment; only investment trusts make important use of
leverage through their own capital structures'’. Gearing increases the holdings of an
investment trust. However, the risk of highly geared shares is larger as borrowing
boosts NAVs in rising markets but depresses them when markets fall. To protect the
interests of shareholders there are restrictions on the amount of capital that a company
may borrow, but the majority of trusts operate with very low levels of gearing and the
limits in leverage have rarely been reached. A factor that dissuades investment trust

managers from introducing or increasing the level of gearing is their implicit

® If pension funds require exposure to a specific market (e.g. to the Far East) but have no stock-
selection capacity and no desire to appoint specialist managers for each asset sub-category. there are
managerial advantages to invest in specialised funds.

'® UK unit trusts are generally prohibited from borrowing money, which implies that unitholders’

interests vary directly with the value of their proportionate part of the fund, subject only to
adjustments of the bid or offer calculations.
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commitment towards shareholders to increase or at least maintain dividend payments.
The additional debt financed dividend income is insufficient, at least initially, to pay the
interest on borrowings and dividends on ordinary shares may have to be reduced. A
solution to this problem was Scottish Mortgage’s introduction of the first stepped
interest debenture stocks in October 1982. These offer an increasing rate of interest -
the rate starts low and is stepped up annually until it reaches a pre-determined
maximum. Pension funds, more than private investors, are interested in this increasing

yield.

Another class of debenture is the equity linked loan stock. A number of investment
trusts, such as British Assets and Scottish American, issued a loan stock designed to
perform in line with an equity index such as the FTSE All Share index. The loan stock
is guaranteed to perform in line with the index in terms of the running yield and final
redemption. In 1993, Hoare Govett launched a new investment trust designed to

match the performance of their Smaller Companies Index.

Gearing through foreign currency loans is a way of managing the foreign exchange risk
related to overseas holdings. If the investment trust wants to match its foreign assets
with foreign liabilities, without increasing the trust’s gearing, it can take a back-to-back
loan (the foreign loans are matched by UK deposits) or it can hedge by means of
forward contracts. Unit trusts, on the other hand, are restricted to back-to-back loans,

as the only method for managing foreign exchange risk exposure.

4.2. Dual purpose funds

The most common split capital trusts are capitalised with two types of claims, income
and capital shares, and usually have a fixed termination date. Income shares receive all
dividend and interest income generated by the entire portfolio of securities held by the

fund as it accrues and have a predetermined redemption price when the fund

"' In contrast, US closed-end funds are not allowed to borrow.
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terminates. All realised capital gains are reinvested in the fund. Upon termination,
income shareholders receive the minimum of either their stated redemption price or the
value of the remaining assets of the fund. Capital shareholders then have a residual
claim on the terminal value of the trust’s portfolio. Some of the income shares have a
right to part of the capital growth, but most of the capital shares have no entitlement to
a share in the income. The split level concept had immediate attraction for income
seekers and high-rate tax payers. In fact, a possible reason for the existence of
investment trusts is to intermediate investment income'?> among investors in different

tax brackets'’; the most extreme form being the *split-capital trusts’'*.

Despite the advantages of these trusts, the structure of the early split trusts has proved
to be less than ideal in practice. Capital shares start trading at very high discounts
during the years following the initial public offering (IPO). This progressively narrows
as the winding-up date approaches. Over the long term, however, the performance of
these shares has been outstanding. The income shares have turned out to be less
attractive. In the early years following the PO, the price of the income shares tends to
rise above their redemption value as the stream of dividend income increases. As the
winding-up date approaches, the shares fall back again because they are to be repaid at

their initial subscription price or par’’>. Income shares, however, can perform very well

'* Idiosyncratic bankruptcy risk might deter individual firms from collectively achieving the optimal
amount of gearing in relation to the tax system. The investment trust, by diversifying this risk. can
gear more cheaply than its portfolio constituents. For the funds, debentures are priced at yields only
slightly higher than UK government bonds.

' Both tax-exempt pension funds and high-rate tax payers hold substantial proportions of investment
trust shares.

' Intermediation also explains some PEP-based structures: income units in a PEPs and capital gains
using up each person’s annual allowance.

'* The discount or premium on capital shares is computed by comparing the capital share price to the
NAV. Most income shares have fixed redemption values over their lives; only a few have
arrangements where they share in a portion of the capital growth over time. The net assets
attributable to this class correspond to the estimated final redemption value. The overall split capital
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if interest rates fall and they have important defensive qualities. In declining markets
they fall less sharply than investment trust shares as a whole and much less than their
capital share counterparts'®. Emerson (1994) provides a generalised formula for

pricing split-level investment trusts.

Split capital trusts are effectively a way of introducing an element of gearing without
borrowing any money. Capital shareholders have a residual claim on the value of the
trust at the winding-up date, after the income shareholders have been repaid. An
additional element of gearing is often introduced by issuing a greater number of income
shares than capital shares. The introduction in 1987 of two more classes of shares,
stepped and zero-dividend preference shares, resulted from the need to further increase

the gearing level of the trust.

4.3. Preference shares

Some investment trusts issue preference shares. They are designed to offer a low risk
investment and are usually the first class of shares to be repaid whenever the fund is
wound up. The income on the shares is fixed when they are first issued. In most cases
the income or the yield is higher than the income paid on ordinary shares. In May
1987, River & Mercantile launched the first stepped preference share. This class of
shares offers dividends which rise at a predetermined rate, together with a fixed
redemption value which is paid when the trust is wound up. In September 1987,
Scottish National went one step further and introduced the zero-dividend preference
share. This share offers a fixed capital return in the form of a redemption value, paid

when the trust is wound up. Zero-dividend preference shares have no entitlement to

dividends.

trust discount is computed by summing the market capitalisations of all classes of shares and
comparing it to the sum of the net assets attributable to each class.

'® The elimination, in March 1988, of differential taxing of capital gains and income had a strong

impact on income and capital shares. Income shares rose strongly, as income became as ‘tax
attractive’ as capital profit, whereas discounts on capital shares widened.
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4.4. Warrants

Warrants are long term traded options and give the right to buy shares at some time in
the future at a price fixed when the warrants are first issued. They are essentially call
options. Warrants do not form part of the company’s issued share capital and they are
usually not entitled to dividends until exercised (a recent exception to the rule is the
“subscription share” which has all the features of a conventional warrant, but also pays
dividends). In November 1997 there were around 140 investment trust warrant issues
in the market. Most investment trusts include warrants with their share capital when
they are first launched. Typically an investor might be offered one warrant for every
five shares. Most warrants are “free” and are intended to compensate for any
downward move in the share price from that paid at launch. Investors can sell
warrants once they are traded in their own right, separate from the shares. Warrants

can also easily be repurchased.

S. Buying and Selling Shares and Units

The investment trust'’ differentiates itself from the unit trust by the trading of the
shares after the initial offering. The investment trust’s shares are traded on organised
exchanges, like those of any other company. Thus, when an investor buys shares in
this fund, he must generally buy them from an existing holder and not from the
manager or its agents as is the rule in unit trusts. The investor does not have the right

to ask the investment trust to redeem or sell more of his or her shares.

'” Section 842 of the Income and Corporate Taxes Act 1988 defines an ‘investment trust’ as follows:

The company is resident in the UK

The company’s income is derived wholly or mainly from shares or securities

No holding in a company, other than an investment trust or a company which would qualify as

an investment trust but is not quoted on the London Stock Exchange, represents more than 15

percent by value of the investing company’s investments

The ordinary shares are quoted on the London Stock Exchange

- The distribution as dividends of capital gains arising from the realisation of investments is
prohibited

- The company does not retain in respect of any accounting period more than 15 percent of the

income it derives from shares and securities.
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Units trusts are usually bought or sold directly from the managers and this has been a
determinant factor behind their success. In contrast, investment trust shares used to be
bought through stockbrokers. However, the introduction of savings schemes allows
small investors to deal directly with managers. Investors can either invest a lump sum
or make monthly payments at very low rates of commission. A disadvantage is that
most managers only offer this facility once a month, and not always on their full range

of investment trusts.

6. Charges

The costs associated with acquiring investment trust shares are lower than those of unit
trusts. Unit trust managers set an initial charge of either 5 or 5.25 percent when units
are bought'®. However, the bid/offer spread is often larger than that. The calculation
is strictly controlled by the Department of Trade and Industry (DTI), and in theory can
go as high as 12 percent’”. In the case of investment trusts, there is no initial
management charge when shares are bought and the bid/offer spread is normally
around 2 percent. The dealing costs involved in buying or selling through the
investment trust management company can be as low as 0.2 percent, whereas a
stockbroker normally charges 1.65 percent®. On a purchase there is also a stamp duty
of 0.5 percent. Considering the management charges and bid/offer spread as a whole,

the cost associated with buying and selling investment trust shares can be less than 4

'® The annual charge will be deducted before the investment income is distributed to unitholders, but
the initial charge will normally be part of the buying price.

'” The published spread is normally between 5 and 7 percent. but the managers are free to fix their
prices anywhere within the permitted spread. An investor might have to buy the units when prices are
being fixed in relation to the offer price, and sell them when they are being fixed on the bid - the
spread can in theory become as high as 12 percent. On the other hand, if the investor buys the units
when prices are being fixed in relation to the bid price and sell them when they are being fixed at the
offer, the spread can in theory disappear.
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percent of the original investment, and never above 8 percent. With unit trusts®, the

equivalent costs can be as high as 13 percent™.

Unit trust managers take a stated fee for managing unitholders’ money. All saving
measures that they achieve will increase their own profit. Conversely, it costs the
unitholder no more if a trust is managed expensively, but the management organisation
suffers financially. When an investment trust is able to save money, any savings are

usually for the benefit of its shareholders.

7. Promotion

Investment trusts are not allowed to advertise as readily as unit trusts There are strict
legal rules governing the promotion of company shares which apply to all companies
including investment trusts®. Companies are not permitted to promote their own
shares unless they produce a full-scale prospectus, and clearly no investment trust can
afford to do this each time it wants to promote itself. This is one of the major reasons
why investment trusts may be neglected by the investment community. The problem

has been reduced by the introduction, in 1984, of investment trust savings schemes,

0 Stockbrokers usually have minimum charges of £25 or more, which increases the costs of small
transactions.

' In the US. some open-end companies, known as no-load funds. sell their shares by mail to the
investors. Since no salesperson is involved, there is no sales commission (load) and the shares are
sold at the Net Asset Price. Others, known as load-funds, offer shares through brokers or other selling
organisations, which add a percentage load charge to the Net Asset Value, and a portion of the
investor’s equity is removed as the “load” at the beginning of the contract. The load charge is
generally about 8 percent of the sale price. It is possible, but much less usual to buy units directly
from existing unitholders. In the US, the term “Unit Trust” is used in a more limited sense to refer to
a fixed unit trust, a company with a portfolio that is fixed for the life of the fund.

22 Recently, the UK has turned to no-load unit trusts (e.g. Virgin and Legal & General index funds).
Typically the bid/offer spread of no-load funds is 0.7 percent and if the fund is expanding, there is
single pricing. For some no-load trusts there are back-end fees, but they usually decrease the longer
you hold onto the units (e.g. M&G: the back-end fees are 5 percent if you sell the units within 1 year,
4 percent if you sell them within 2 years etc.. and there are no back-end fees after 5 years).

2 The promotion of investment trusts is restricted by the Prevention of Fraud Act as an advertisement
stimulates demand but the supply of shares by the fund is fixed.

28



Chapter 2: Investment and Unit Trust Regulations

which have been actively promoted by certain management groups. But even these

schemes cannot be advertised as aggressively as unit trusts.

8. Life of a fund

Investment trust companies do not usually have a fixed life. They stay in existence
until there is a liquidation, merger, takeover or conversion into a unit trust. Exceptions
to this general rule are the split-level trusts, which usually have a life fixed at the time
of formation, and the companies formed with a limited life**. Unit trusts have a stated
life, but most trust deeds are often drawn up in such a way as to require positive action

by the unitholders to terminate the trust.

9. Freedom to invest

Investment trusts must derive most of their income from shares or securities. Beyond
that they are relatively free in the choice of investment. Unit trust are governed by
their trust deed, which lays down very specific guidelines for investment management.
They are restricted to investments in securities quoted on recognised stock exchanges
and there are strict limitations on the proportions that may be invested in unlisted
securities. Unit trusts’ freedom to invest is reduced by further restrictions - they must
maintain a minimum level of diversification and no single investment can account for
more than 7.5 percent of any unit trust, or more than 10 percent of any one class of
share. This contrasts with investment trusts, which can invest up to 15 percent of their

assets in any one security, except for unit trusts.

* Limited-life trusts, introduced at the end of the 1970s, have a provision requiring shareholders to
vote at regular intervals on a resolution instructing the board to wind-up the company. The idea is to
limit the discount to NAV. If the discount gets too large, shareholders have the opportunity to wind-
up the fund - they are repaid at NAV but bear the risk of not being able to realise the full value of the
portfolio. Limited life imposes investment inhibitions, particularly with regard to new borrowings
and to less marketable and unlisted securities. In 1997, approximately 40 percent of investment trusts
had a wind-up option.
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10. Taxation

The investment revenue account must be divided into two streams: franked and
unfranked income. The franked stream consists of income net of UK corporation tax -
ordinary and preference dividends received from companies in the UK. The franked
stream, while not taxable, is shown gross in the accounts of a trust, with a provision
made for the amount of tax credit on the dividend received by the trust. If the franked
income is greater than the dividends the trust pays to its shareholders, the balance of
franked income is carried forward and set against dividends in the following year. The
unfranked stream represents all other income - dividends from overseas, interests on
debentures, loan stocks, money in deposits and commissions - and is subject to UK
corporation tax within the investment trust?®. Unit trust are not usually subject to

corporation tax.

Investment trusts cannot retain more than 15 percent of dividends received. If the
dividend they can distribute to their shareholders is lower than the desired level, they
are prevented from selling part of their holdings to boost the dividend payout.
Investment trusts are not allowed to distribute capital gains, but must retain them for

reinvestment®.  Capital Gains Tax on investment trusts was reduced to 10 percent in

* It is theoretically possible for an investment trust company to have no UK tax liability on its
revenues. If all the franked stream is paid out in dividends. the tax credit attached to the dividend
income received will exactly match the tax credits attributable to the dividends paid. Furthermore in
the unfranked stream, it is possible to construct a UK tax liability that exactly matches the
withholding tax on foreign dividends. Nevertheless, it would probably be a poor investment policy for
an investment trust to regard tax avoidance as essential rather than desirable.

% Under the US tax system. closed-end funds are required to distribute to shareholders 90% of
realised gains in a given year to qualify for exclusion from corporation tax. Closed-end funds
distribute two types of dividends - the income dividend and the capital gains dividend. Shareholders
will be taxed according to the type of dividend received; the income dividend is taxed as ordinary
income and the capital gains dividend is taxed at the long-term capital gains rate. Before 1986, the
capital gains rate was lower than the highest tax rate on ordinary income. The 1986 Tax Reform
eliminated the favourable tax treatment on capital gains by making capital gains income taxable as
ordinary income. In addition, there was no longer a difference between long- and short-term capital
gains tax rates. Federal regulations require closed-end funds that elect to retain their beneficial tax
status to return all dividend income to shareholders every year. Closed-end funds typically pay
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1977 and removed completely in 1980. Therefore, investment trust managers can turn

over their portfolios without incurring any Capital Gains Tax liability®’.

Investment trust shareholders and unitholders are liable to capital gains tax in exactly
the same way as for any other investment®®*. However, many investors need never pay
the tax. All capital gains are now inflation adjusted” and there is an annual capital
gains tax exemption - £6,300 for the 1996/97 tax year (the threshold in increased to
£6,500 for 1997/98). The UK taxation treatment of dividend and interest distributed
by investment trusts is exactly the same as that for an equivalent holding in any other
type of company®. Shareholders receive dividends net of basic rate tax with a tax
credit to cover the amount of tax deducted’’ and debtholders receive interest less

income tax at the basic rate.

dividends quarterly or semi-annually. The US taxation of income received from UK investment trusts
is complicated by the different regulations on capital gains. US investors are subject to capital gains
dividend tax related to the capital gains realised within the investment trust, despite the fact that they
do not receive such income as UK trusts are not allowed to distribute capital gains.

%" British closed-end funds have never distributed capital gains, but from 1965 to 1980, they were
directly subject to Capital Gains Tax. Thus realisation of accrued capital gains had an adverse effect
on the NAV. Unlike the case in the US, this also affected zero-tax bracket shareholders such as
pension funds who collectively hold a substantial proportion of investment trusts’ shares.

% Capital gains are taxed at the investor’s marginal rate of income tax - 20 percent, 24 percent (23
percent in 1997/98) or 40 percent

* The Inland Revenue has published monthly indexation tables, based on the Retail Price Index, since
March 1982 - they indicate the amount of gains permitted without incurring Capital Gains Tax. For
indexation purposes, shares bought before March 1982 are treated as if they had been bought at that
time.

3% The March 1988 Budget eliminated the differential taxing of capital gains and income.

3' When a company makes a distribution, it is required to make a payment of advance corporation tax
(ACT). As from April 6, 1994 the tax amounts to 20/80 of the distribution - i.e. 20 percent of the sum
of the dividend and the tax. The ACT paid can be offset against the ultimate corporation tax liability
on profits for the same accounting period, but the amount set cannot exceed 20 percent of taxable
profits. Any ACT unrelieved can be carried back six years or forward indefinitely, or it can be
surrendered to a subsidiary company. Income from share dividends is taxed at the basic rate of 20
percent and a higher rate of 40 percent. Resident sharcholders are entitled to a tax credit on
distributions received, which as from April 6, 1994 is equivalent to the ACT paid by the company - a
rate of ACT relief of 20 percent, reduced from 25 percent. As with the dividend from any other UK
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11. Saving Schemes and Personal Equity Plans

For the small private investor the most important innovation has been the introduction
of investment trust savings schemes in 1984. The schemes are very similar to the
regular savings schemes offered by most unit trusts. They allow a lump sum
investment - the minimum is usually as low as £250 - or a regular amount each month -
the minimum is usually £25 - in the investment trust of your choice at a very low rate
of commission. The only disadvantage is that, in most savings schemes, money can be
invested only once a month*?, but by pooling all the purchases and putting a bulk order
through one stockbroker, the investment trust manager can negotiate very low rates of
commission. Regular savings have the additional feature of pound-cost averaging -

more shares are bought for the same cash investment when share prices are lower.

Personal Equity Plans (PEPs) were introduced by the Government in 1986 to
encourage private individuals to invest in the UK stock market. The attraction of a
PEP is that all dividend income and capital gains from a PEP investment are entirely
free of tax”. The maximum amount that may be invested in a general PEP is £6,000 in
each tax year. As a result of the changes in the March 1992 Budget, it became
possible to invest the whole of this amount in a qualifying investment trust.
Nevertheless, PEPs can be costly to manage and they are of particular interest to

higher rate taxpayers.

company, the total amount of the dividend and the credit is included in the shareholder’s income for
tax purposes. The tax credit covers basic-rate tax only, so higher taxpayers have to pay a further 20
percent. Non-tax payers can reclaim the tax credit on dividends. The 1997 Budget Reform
announced that, taking effect in April 1999, the tax credit would be further reduced from 20 to 10
percent and that repayable tax credits would disappear almost entirely.

%2 Regular monthly payments and lump sums are invested on a particular day of the month. Larger
lump sums (usually above £1,000) are invested the first day afier they are cleared.

* Every PEP receives income from its investments net of basic-rate tax. The Government permits
reclaim of this tax and the amount is reinvested in the PEP.

32



Chapter 2: Investment and Unit Trust Regulations

However, the scenario is due to change after the launch of the new Individual Savings
Accounts (ISAs) in April 1999, which are to replace the PEPs. PEPs will lose their
tax-free investment status - the tax on dividends reclaim will be removed - and PEP
investors will be able to transfer their PEPs into the ISA within the overall investment
limit. The Consultative Document of the Inland Revenue (December 1997) describes

the proposal for the new Individual Savings Account®.

12. Open-Ended Investment Companies

The open-ended investment companies (OEICS), introduced at the beginning of 1997,
are a hybrid between unit trusts and investments trusts. This new type of fund is

already common in other European countries such as Ireland and Luxembourg.

Unlike investment trusts, their structure ensures that they can consistently trade at a
price which is equal to the value of the underlying portfolio, the NAV. The manager
issues shares (and redeems them) at this value. OEICS are open-ended vehicles (the
size of the fund is constantly expanding or contracting) and are regulated according to
the rules laid down by the SIB and other regulating organisations. Unlike most unit
trusts, OEICS are ‘single-priced’ - buyers and sellers deal at the same price, there is no
bid/offer spread. OEICS are companies and are not overseen by trustees charged with
representing investors’ interests. Instead, an independent depositary, usually a bank,
represents the interest of shareholders. OEICS have boards, though potentially not as
independent as those that run investment trusts. Their shares may optionally be listed

on the stock exchange.

> The Government’s proposal for the new Individual Savings Account is: (i) investors will be able to
invest up to an annual limit of £5,000. The overall limit of £50,000, suggested when the ISAs were
announced, is expected to be abandoned, (ii) as in the case of a PEP, investors will be entitled to
exemption from income and capital gains tax on their investments. In addition, a 10 percent tax
credit will be paid on dividends from UK equities within the account for the first 5 years of the
scheme, (iii) withdrawals may be made from the account at any time without loss of tax relief.
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The OEICS have been introduced mainly because, unlike investment and unit trusts,
they can be sold to investors all over Europe. This new type of fund has also some
advantages for investors - they offer different classes of shares, typically in different
currencies and make it easier and cheaper for investors to switch between sub-funds

grouped under one umbrella.

13. Conclusion

Closed-end funds have existed in the UK as a distinct category for more than a
century. Over time the number of investment trust companies has gradually increased,
albeit with some setbacks. The 1980s witnessed a period of unprecedented innovation.
A wide range of new funds came into existence, covering different investment
objectives, geographical regions and capital structures. At the same time, the
regulatory environment became increasingly complex. There is a greater need than
ever before to have a clear, research based, understanding of the functioning of the

investment trust industry.
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Chapter 3

The Closed-End Fund Puzzle: a Literature Review**

1. Introduction

Closed-end funds, referred to in the UK as investment trusts, are characterised by one
of the most puzzling anomalies in finance: the closed-end fund discount. Empirical
research has shown that shares in US funds are issued at up to a 10 percent premium
to net asset value (NAV). This premium represents the underwriting fees and start-up
costs. Subsequently, within a matter of months, the shares trade at a discount®®, which

persists and fluctuates according to a mean-reverting pattern.

Upon termination (liquidation or ‘open-ending’) of the fund, share price rises and
discounts disappear (Brauer (1984), Brickley and Schallheim (1985)). Several theories
of the pricing of closed-end funds attempt to make sense of the discount within the
framework provided by the efficient market hypothesis but none can account for the
aforementioned peculiarities. Agency costs, such as managerial performance and the

present value of management fees, cannot account for the fluctuations in discount.

** “The Closed-End Fund Puzzle: A Literature Review’ to be published in “Security Market
Imperfections in World Wide Equity Markets”, Cambridge University Press, 1998 (forthcoming), eds.
W.T. Ziemba and D.M. Keim.

% For a sample of 64 closed-end funds that went public from 1985-1987, Weiss (1989) shows that

within 24 weeks of trading, US stock funds trade at a significant average discount of 10 percent. The
cumulative index-adjusted return reaches -23.2 percent after 120 days.
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Similarly, the assertion that NAVs are incorrectly calculated (as a result of letter stocks
and tax liabilities relating to unrealised capital gains) cannot explain the price rise at
open-ending. Additionally, some published studies have shown that discount based
trading strategies can prove profitable when high discount shares are bought and low
discount shares are sold (Thompson (1978), Pontiff (1995)). Thus the issue of closed-
end fund shares may well represent a possible violation of the efficient market

hypothesis.

A theory that encompasses some aspects of the puzzle is the limited rationality model
of Lee, Shleifer and Thaler (1991). The irrationality of individual investors, the most
prominent holders of closed-end fund shares in the US, places an additional risk on the
assets they trade. The misperceptions of these investors translate into optimistic or
pessimistic overreactions. Furthermore, there is evidence that discounts are correlated
with the prices of other securities (such as small stocks), affected by the same investor
sentiment. However, the limited-rationality theory is inconsistent with empirical
evidence of the UK closed-end fund market largely dominated by institutional
ownership. This chapter reviews most of the theories attempting to explain the

existence and behaviour of the discount on closed-end funds.

2. Theoretical Principles and Performance of Closed-End Fund

Shares

Several standard theories of the pricing of closed-end funds attempt to explain the
discount within the framework provided by the efficient market hypothesis. The
existence of agency costs, tax liabilities and illiquid assets have been put forward as
possible explanations for the discount, but none of these, even when considered

together, can account for the closed-end fund anomaly.
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2.1. Agency costs

Agency costs - management fees and management performance - are a possible
explanation of the closed-end fund discount if expenses are considered too high or if
future portfolio management is expected to be below par. There are, however, several
problems with this theory. Positive agency costs imply that funds should never be
issued at a premium as long as no-load open-end funds®’ charging comparable fees
exist. Furthermore, the agency costs theory neither accounts for the wide cross-
sectional and periodic fluctuations in the discounts, nor for why some closed-end funds
trade at a premium. An additional drawback of this theory is that it cannot explain why
rational investors buy into closed-end funds that are issued at a premium, since they are

aware of the likelihood of the fund subsequently trading at a discount.

2.1.1. Management fees

The agency costs theory claims that the discount on closed-end funds is a consequence
of investors anticipating possible managerial dissipation and capitalizing future
management fees. However, Malkiel (1977) finds no correlation between US
discounts and management expenses’®. Furthermore, the theory predicts that when
long term interest rates fall, the present value of future management fees should rise
and discounts increase. Lee, Shleifer and Thaler (1991), however, show that changes

in discounts are not correlated with unanticipated changes in the term structure.

* Open-end funds, referred to in the UK as unit trusts, are characterized by the continual selling and
redeeming of their units at or near NAV and this at the request of any unitholder. Therefore, these
trusts have a variable capitalisation. The open-end fund units not being traded implies that their
managers are not priced by the market. In the US. some open-end companies, known as no-load
funds, sell their shares by mail. Since no salesperson is involved, there is no sales commission (load)
and the shares are sold at NAV.

3 Turnover is also suggested as a possible explanation for the discount. While limited portfolio
reallocations may be required to maintain diversification, some closed-end fund managers do a large
amount of unnecessary portfolio shifting. Malkiel (1977) finds no correlation between discounts and
turnover.
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Ammer (1990) shows, with both a simplified static and dynamic version of a new
analytical arbitrage based framework, that expenses and yields account for a level of
the discount that is typical of UK investment trusts. However, this framework fails to
explain most of the time-series, cross-sectional, and international variations in discount.
Kumar and Noronha (1992) re-examine the role of expenses by developing a present
value model. Using a larger sample and a different specification of the expense
variable from the one used by Malkiel (1977), they find that discounts are related to

39
expenses” .

2.1.2. Management performance

The agency cost theory predicts that if the fund pays more than the ‘fair value’ for
managerial expertise, its shares should sell at a discount or earn an abnormally low
return on investment, and vice versa. Thompson (1978) does not support this
hypothesis. He observes that over long time periods many funds sell at a discount and
simultaneously earn, on a before-tax basis, greater rates of return than can be justified
by the two-parameter CAPM™. This we shall term the performance theory of closed-

end fund discounts.

% Malkiel (1977) defines the expense variable using: EXPI, = expenses, /NAV,. Kumar and Noronha
(1992) propose the alternative specification: EXP2, = expenses, / (dividends, + expenses,)

“ The two-factor CAPM is an asset pricing model which implies that, in equilibrium, the expected
return on an asset is

E(r) — E(r) + B, {E(ry) - E(r)} where

E(r) = expected return on asset j

E(r) = expected return on a security that has zero-beta with the market (which is
riskless in the portfolio M)

E(ryy = expected return on the market portfolio

B =systematic risk, Cov(r, ryy) / Var (ry)

Thompson (1978) estimates the systematic risk, b, regressing past asset returns on past market
returns. The benchmark returns are taken to be those given by the restricted borrowing and lending
CAPM and defined as

Ve = do.r + dl,tbj,l
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Agency costs do not seem to explain much of the cross-sectional variation in the
discount. Malkiel (1977) finds no significant relationship between future fund
performance and discount levels*’. Roenfeldt and Tuttle (1973) find, in a very small
sample, marginal support for a contemporaneous relationship. Assuming rational
expectations, the performance theory predicts that large discounts reflect poor future
NAYV performance. However, Lee, Shleifer, and Thaler (1990) do not support the
hypothesis. They find that assets of funds trading at large discounts tend to
outperform those with smaller discounts. Furthermore, Pontiff (1995) shows that the
ability to predict future discounts based on current discounts is almost entirely
attributable to the ability to forecast stock returns as opposed to NAV returns. But
Chay (1992), calculating the net managerial performance®?, shows that funds selling at
discounts underperform funds selling at premiums. Thus, his findings tend to support
the hypothesis that discounts reflect market expectations of fund manager future
performance. However, in Chapter 5 we show that also using a definition of
managenial performance that adjusts for the fund’s effective asset exposure, discounts

do not seem to reflect future managerial performance.

Deaves and Krinsky (1994) suggest a possible reconciliation of the conflicting findings

on closed-end funds. They investigate the puzzling evidence that managerial

where d,, d; are market determined parameters which describe ex-post the average relationship
between systematic risk and realised returns. The values are taken from Fama and MacBeth (1973).
The residuals are

éri=ry-(dy,+dp b, )
and the time series average of the e is the estimated o, the abnormal performance.
4 Malkiel assumes that either short- or long-run past performance might serve as a useful proxy for
expected future performance. In order to measure the performance of managers NAVs are used

rather than market prices of the fund shares. The intercept o from the Ordinary Least Squares
regression of excess returns is used as a measure of risk-adjusted performance;

Fa=Te = Q4+ B (Pme-re)

“2 Chay defines ‘Net managerial performance’ as gross managerial performance less expenses charged
by managers.
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contribution and discounts are not negatively related. They show that it is possible to
explain some of the findings without abandoning market efficiency. The model has its
foundations in the principle of rationality amongst investors and shows that it is not
necessary for the relationship between managerial contribution (which is simply the
difference between managerial performance and managerial fees) and discounts to be
monotone. They argue that it is possible to imagine that, as managerial contribution
declines, the discount narrows if investors attach an increased probability to open-

ending, which by definition moves the price towards the NAV*.

2.1.3. Agency problems

Agency theory focuses on the relationship between the principal (the shareholder of the
trust) and the agent (the manager). Agency problems emerge when conflicts of

interests between agents and principals affect the operations of the company.

Draper (1989) investigates the UK fund management market and finds that UK
investment trusts are rarely managed ‘in-house’ but rather contract out their
management to groups of specialists. These lucrative contracts act as an incentive to
managers to impede shareholder asset realisation, as a result of open-ending.
Consequently, shareholders may be forced to bear substantial costs because of the
difficulty of displacing management and liquidating their holdings. To some extent, US
data supports this hypothesis*. Evidence from the UK is less satisfactory. The very
low levels of liquidation and open-ending costs revealed by Draper’s study suggest that
far more trusts could profitably have been liquidated with beneficial effects for the

shareholders of the trust. However, he also shows that investment trust managers

“* The Japan Fund Inc., the first major US fund to invest in Japan, traded as a closed-end fund until
August 14, 1987 when it was open ended. From the beginning of 1986 to the end of 1987, the
shareholders earned 188 percent return, which includes the 19 October 1987 crash (Ziemba and
Schwartz (1992)).

“ Informal discussions with US closed-end fund managers revealed the existence of attempts to resist
any open-ending pressure from the shareholders.
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receive considerably higher fees on open-ending and consequently it would be in their

interest to open-end.

Additional evidence supporting agency problems is suggested by Barclay, Holderness
and Pontiff (1993). They find that there is a stable and significant cross-sectional
relationship between discounts and the concentration of ownership. The greater the
managerial stock ownership in the closed-end fund, the larger the discounts to NAV.
The average discount for funds with blockholders is 14 percent, whereas the average
discount for funds without blockholders is only 4 percent. The idea is that
blockholders receive private benefits that do not accrue to other shareholders and,

therefore, tend to veto open-ending proposals to preserve these benefits.

2.2. Miscalculation of NAV

Explanations of the discount, consistent with market efficiency and frictionless capital
markets, emphasise the notion that NAV may be overestimated. Tax liabilities relating
to unrealised capital gains and restricted stocks are considered as possible causes of
this miscalculation. However, this theory is neither consistent with the existence of

premiums to NAV nor with the empirical regularity of price rises at ‘open-ending’*’.

2.2.1. Tax liabilities related to unrealised capital appreciation

In the US the regulations governing closed-end funds and the tax system are such that
the funds must distribute 90 percent of realised gains to qualify for exclusion from
corporation tax. Therefore, shareholders receive two streams of dividends: the income
dividend and the capital gains dividend. If a closed-end fund is characterised by large

unrealised capital gains, this implies that shareholders will be liable for capital gains

“> The term “open-ending” (referred to in the UK as “unitisation™) refers to a set of techniques that
force a closed-end fund’s share price to NAV: converting the fund to an open-ended fund, merging
the fund with an open-ended fund, and liquidating the fund’s assets and distributing the proceeds to
the shareholders.
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taxes and the theory suggests that this might explain part of the discount on closed-end
funds*®. However, Malkiel (1977) finds, under fairly generous assumptions, that tax
liabilities can account for a discount of no more than 6 percent. Furthermore, the tax
liabilities theory implies that, upon open-ending, NAV should decrease. Lee, Shleifer
and Thaler (1990) show the opposite - upon liquidation prices rise to the NAV. In
Chapter 8 we confirm this pattern for the UK market.

Fredman and Scott (1991) argue that discounts may partially be caused by capital gains
liabilities and suggest that if portfolio performance has been good and capital gains
liabilities are large, then discounts follow suit. However, Pontiff (1995) provides
evidence that past NAV returns, net of market return, are more strongly related to
current discounts than simple NAV returns, which is inconsistent with our capital gains

arguments since capital gains are computed using unadjusted returns.

The theory of capital gains tax liabilities predicts that when stocks do well, closed-end
funds should accrue unrealised capital gains, and the discount should in general widen,
if turnover rates on fund assets are constant. However, Lee, Shleifer and Thaler (1991)
find that the correlation between returns on the market and changes in discounts is

about zero.

2.2.2. Restricted shares

Bookkeeping procedures can potentially lead to a fund manager either under- or
overestimating the fund’s NAV. Reporting restricted shares*’ (letter stocks) at the

same price as publicly traded common stocks can overstate the NAV. Malkiel (1977)

“ However. UK regulations are different. The trusts are not allowed to distribute any capital gains
and the shareholder’s revenue is the income dividend with a tax credit attached. Unless they sell their
shares, they will not be liable to any capital gains tax.

47 Restricted or ‘letter’ stocks are like common stock except that they must be held for investment and

cannot be sold for a prespecified period of time. These stocks are unregistered and highly illiquid
which implies that the market price of these stocks is not a fair indication of their liquidation value.

42



Chapter 3: The Closed-End Fund Puzzle. A Literature Review

finds, over the period 1969-74, a significant relationship between the discount and the
variable measuring the proportion of the portfolio in restricted stock. However, Lee,
Shieifer and Thaler (1990) show that restricted holdings cannot explain much of the
closed-end fund puzzle as most of the funds hold little letter stock and still sell at a
discount. More importantly, if restricted stocks were overvalued, the NAV should
drop down upon open-ending to the fund’s price. Instead, as previously mentioned,

evidence shows that the share price in fact rises.

2.2.3. Liquidity

Seltzer (1989) argues that discounts can be accounted for by the mispricing of illiquid
securities in the portfolio. He suggests that these securities are likely to be overvalued
because of the difficulty to determine their fair market value. The importance of
liquidity in terms of explaining stock returns is demonstrated by Datar, Naik and
Radcliffe (1993). The liquidity argument is a possible explanation for the discounts.
However, investors might be willing to pay higher management fees for holding the
liquid shares of investment trusts that invest in less liquid securities, such as small
capitalisation stocks. Therefore, the importance of illiquid assets is difficult to

measure.

2.3. Other possible explanations for the discount

2.3.1. Sales effort

Pratt (1966) and Malkiel and Firstenberg (1978) suggest that closed-end investment
companies, when compared to open-end funds, sell at a discount primarily because of a
lack of sales effort and public understanding. Malkiel (1977) and Anderson (1984)
support this hypothesis and argue that brokers prefer to sell different securities from

closed-end fund shares because of lower commissions on the former*®. Furthermore,

“ Malkiel argues that ‘investors usually do not buy investment funds’, but it is the public who is sold
fund shares by brokers or other salesmen.

43



Chapter 3: The Closed-End Fund Puzzle. A Literature Review

Anderson (1984) shows that after the reduction of commission fees in 1975, which in

all probability reduced sales efforts, US discounts increased.

2.3.2. Holdings of foreign stocks

Some closed-end funds, referred to as country funds, invest exclusively in foreign
securities. The existence of restrictions on direct foreign investment is suggested as a
possible explanation for their trading, at certain times, at a premium. Bonser-Neal,
Brauer, Neal and Wheatley (1990) test whether a relationship exists between
announcements of changes in investment restrictions and changes in the price to NAV
ratios. Using weekly data from 1981 to 1989, they find that four out of five country
funds examined experience a significant decrease in the ratios following the
announcement of a liberalisation of investment restrictions. However, German and
Spanish funds, which invest in completely open markets, have sold at large premiums
in the 1980s, sometimes at levels above 100 percent. Furthermore, Malkiel (1977)

finds no significant relationship between discounts and holdings of foreign stocks®.

3. Tax-Timing Option Values

A number of papers have attempted to justify the discount of investment trusts by the
effect of the tax liabilities associated with unrealised capital gains. But, Tax Code
legislation may have an additional implication related to the tax-timing argument.
Constantinides (1983, 1984) investigates the influence of taxes on security returns.
The ownership of stocks confers upon the investor a timing option as taxes on capital

gains and losses are levied based on realisation and not accrual. He argues that the

“ As an interesting aside, Chang, Eun, and Kolodny (1995) investigate the potential for closed-end
country funds to provide international diversification. They show that funds exhibit significant
exposure to the US market and behave more like US securities than do their underlying assets. This
evidence supports Bailey and Lim’s (1992) findings that these funds are poor substitutes for direct
holdings of foreign securities. However, Chang et al. argue that closed-end country funds provide US
investors with substantial diversification benefits. In particular. emerging markets country funds such
as Brazil. Mexico, and Taiwan are shown to play a unique role in expanding the investment
opportunity set.
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optimal tax-trading strategy is to realise capital losses immediately and defer capital
gains until a forced liquidation. Constantinides also shows that, compared with a
suboptimal policy of never voluntarily realising capital losses, the optimal tax-trading
strategy would generate a tax-timing option value that constitutes 3 to 19 percent of
the position in the stock. Constantinides’ results can be relevant for solving the
discount anomaly if we consider Merton’s (1973) option pricing theorem which states
that for all options, including tax-timing options, a portfolio of options is more flexible

than an option on the corresponding portfolio.

3.1. Models

Brickley, Manaster and Schallheim (1991) and Chang-Soo Kim (1994) suggest an
explanation of the discount on closed-end funds based on the above mentioned papers.
Both find evidence consistent with the hypothesis that the investment trust discount is
partly driven by the fact that, by holding shares of a closed-end fund, investors lose
valuable tax-trading opportunities associated with the idiosyncratic movements of the
individual security prices in the portfolio. Brickley et al. (1991) show that, cross-
sectionally, discounts are positively correlated with the average variance of the
constituent assets in the fund and that in time-series the value of the discounts varies

countercyclically*’.

Kim (1994) uses the state-preference framework to develop a one-period ‘horizon’
model for discounts on closed-end funds. The model predicts that high correlations
among assets will result in low discounts®' and that funds with more volatile securities

will show greater discounts than funds with less volatile securities in their portfolios*>.

% Discounts appear to increase during stock market declines and decrease during stock market
increases. These findings are consistent with Schwert’s (1989) results showing that the variances of
stocks tend to increase during business downturns.

5! In the extreme case where all assets are perfectly correlated, there are no discounts as the value of a

portfolio of options on underlying securities is equal to the value of an option on the portfolio
composed of the same underlying securities. For example, bond funds should have lower discounts
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3.2. Empirical evidence

Evidence from the US closed-end fund market tend to support the tax-timing option
argument. The 1986 Tax Reform eliminated the favourable tax treatment on capital
gains by making capital gains income taxable as ordinary income and made the long-
and short-term capital gains tax rates equal. The end of the ‘restart option’>® implied
that the tax law became less disadvantageous to closed-end funds. Consistent with this
prediction, the number of closed-end funds increased dramatically after 1986.°
However, De Long, Bradford and Shleifer (1992) show that the discount on US
closed-end funds progressively widened between 1985 and 1990. The UK investment
trust market does not provide much stronger evidence supporting the tax-timing
argument. The ‘restart option’ was effectively’ eliminated in 1985 and the average
discount progressively narrowed from 20 percent in 1985 to 5 percent in 1990.
However, the lack of statistical tests and the dramatic increase of the discount
thereafier suggest that the tax-timing argument cannot explain, alone, the closed-end

fund anomaly.

than diversified funds since changes in the general level of interest rates affect the price of various
bonds in a similar way. From 1979 to 1988, the average discount on diversified funds and bond funds
was respectively 6.9 and 4.9 percent.

5% Brickley et al. (1991) find a similar result. However, they do not consider correlations between
assets.

%3 Constantinides (1984) investigates the ‘restart option’ based on the fact that short-term capital
gains and losses used to be taxed at a higher rate. The restart strategy consist of recognizing all losses
short term and all gains long term. The theory suggests that taxable investors should realise long
term gains in high variance stocks in order to realise potential future losses short term.

5% In March 1983, 45 closed-end funds operated in the US, with total assets of $6.9 billion. In 1991,
the number had jumped to 270, with total assets of $60 billion. Kim (1994) tests the hypothesis that
the average number of closed-end funds before 1986 is equal to the average number after 1986. The
means are respectively 55.2 and 152.7. The hypothesis of equal means is rejected.

%% In the UK, the differential taxation between long term and short term capital gains was effectively

eliminated in 1985. In 1982 the tax rates were made equal, but it was not until 1985 that indexation
of short term capital gains was introduced.
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The tax-timing option and investor sentiment explanations are not mutually exclusive
and both factors may contribute to the discount. The investor sentiment hypothesis
does not appear to explain the cross-sectional findings that relate the discount to the
variance of constituent assets within a given year. Additionally, however, the tax-
timing hypothesis cannot account for funds selling at a premium®®. However, the
introduction of more complicated capital structures such as zero-dividend securities
which generate a tax-free capital gains and income producing securities that can be
held by UK investors free of income tax within a Personal Equity Plan, is particularly
interesting because it allows the tax-timing argument to be consistent with both

premiums and discounts to NAV.

3.3. Relevance of the tax-timing option

Seyhun and Skinner (1994) show the relevance of the tax-timing option in terms of the
extent to which investors’ transactions are motivated by Tax Code incentives. The
results tend to indicate that investors’ trades are consistent with simple tax-reduction
strategies such as realising losses short term and deferring gains, but not with the
restart option suggested by Constantinides. Seyhun and Skinner estimate that in a
given year only a small fraction (5 to 7 percent) of investors trade to reduce their tax
payments and that the large majority (90 percent) buy and hold stocks. Overall, their
results show that taxes are important to investors, but not to the extent that they
continually adjust their portfolios to minimise the present value of their net tax

payments.

4. Limited Rationality - Investor Sentiment

The failure of the standard theories to explain the anomalous behaviour of the discount

on closed-end funds casts doubts on the rationality of the market. Furthermore,

% The tax option argument fails to account for the coexistence of open-end and closed-end funds, as
the former are equally subject to the tax-timing option penalty, but sell at NAV.
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premiums seem to occur at times of great investor enthusiasm about stocks in general,
such as the late 1920s or mid 1980s, or times of investor enthusiasm about particular
securities, such as country stocks. In addition to high volatility, some country funds
have also experienced violent fluctuations that cannot be related to the state of the
foreign market. An anecdotal example is the behaviour of the discount in the US of
the Germany fund. During the winter of 1989-90, after the fall of the Berlin Wall, the
typical discount of 10 percent turned into a premium of 100 percent. This dramatic
rise was attributed to speculations about investment opportunities in Germany. For a
long time after this episode, the Germany fund traded at a premium. What made the
behaviour most puzzling is that it seemed to have carried a cross-border contagion.
Other country funds (Austria, First Iberia, Italy, Swiss, Malaysia, Thai and Taiwan)
experienced, over the same period, dramatic but short-lived increases (decreases) in the

premium (discount).

Zweig (1973) is the first to have suggested that discounts might reflect the
expectations of individual investors. Weiss (1989)°" supports this conjecture and
shows that individual investors, as opposed to institutional investors, own a larger
stake in closed-end funds. Lee, Shleifer, and Thaler (1991) build on this evidence and
speculate that the discount movements reflect the differential 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' portfolio.
P p group |4

4.1. Investor sentiment model

De Long, Shleifer, Summers, Waldmann (1990) and Lee, Shleifer, and Thaler (1991)
have explored one possible explanation of the closed-end fund puzzle based on a model

of noise traders, an argument clearly inconsistent with the efficient market hypothesis.

57 Weiss (1989) compares and contrasts the relative level of institutional ownership for closed-end
fund IPOs and a control sample of 59 equity [POs. Institutional ownership of equity is significantly
higher for the control sample of [POs than for closed-end funds, respectively 21.82 percent and 3.50
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The argument is that discounts on closed-end funds reflect changes in investor
sentiment rather than changes in each fund management. They suggest the existence of
two kinds of investors, the rational and the irrational (noise) traders. The former have
unbiased expectations whereas the latter make systematic forecasting errors. Two
important assumptions are made: rational investors are risk averse and have finite
horizons. The intuition driving this model is that the fluctuations in the noise trader
sentiment are unpredictable. This new source of risk deters rational investors from
attempting aggressive arbitrage strategies. The evidence that funds, on average, sell at
a discount does not rely on the average pessimism of noise traders, but stems
completely from the risk aversion of rational investors that are willing to buy closed-
end fund shares only if they are compensated for the noise trader risk, which means

buying the fund at a discount.

Like fundamental risk, noise trader risk will be priced at equilibrium because the
fluctuations in the same noise trader sentiment affect many assets and are correlated
across noise traders, which implies that the risk that these fluctuations create cannot be
diversified. As a result, assets subject to noise trader risk will earn a higher expected
return than assets not subjected to such risk. Therefore, relative to their fundamental
values, these assets will be underpriced. The returns earned by Thompson’s (1978)
portfolio strategies are earned at the expense of being exposed to the investor
sentiment. Pontiff (1995) provides weak evidence supporting the hypothesis that funds

with larger discounts are exposed to greater investor sentiment risk.

The implications derived from the investor sentiment theory are supported by US

empirical findings: discounts on various funds move together,”® new funds get started

percent after the first quarter following the offering (the disparity of levels persists throughout the first
three quarters).

58 Lee, Shleifer, Thaler (1991) show that the average pairwise correlation of annual changes in
discounts among domestic stock funds is 0.389 over the period 1965-1985.
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when seasoned funds sell at a premium or at a small discount®, and discounts are
correlated with prices of other securities, such as small stocks, that are affected by the
same investor sentiment. Furthermore, Weiss and Seyhun’s (1994) show that, because
of the possibility of shifts in investor sentiment®, short sellers earn significant abnormal

returns only during the IPO period where price declines are fairly certain.

4.2. Discount and small firms effect

Evidence of individual investors specialising in holding small stocks justifies the Lee,
Shleifer and Thaler (1991) conjecture that the investor clientele argument explains both
the behaviour of the discount on closed-end funds and the ‘small stock effect’®’. Their
results support the theory because discounts tend to narrow when small stocks perform
well and vice versa. However, Chen, Kan and Miller (1993) challenge the sentiment
theory by questioning the link between discounts and small firms. They argue that the
time period tested and not institutional ownership matters for the results previously
found. Chopra, Lee, Shleifer and Thaler (1993) respond by providing additional tests
of the robustness of the relationship between the discounts and clientele ownership.
Following these results, Chen, Kan and Miller point out that the covariation between
closed-end fund discounts and size-based returns is no more than a trivial 4 percent®’.

Summing up, the key issues in this debate are the statistical and economic significance

* Levis and Thomas (1994) show that UK investment trust IPOs are subject to ‘hot’ issue periods,
implying that they tend to occur when there is a marked narrowing in the discounts of seasoned trusts.

% The shift is most noticeable in the case of the Spain fund in September 1987 when many short
sellers lost money because they were caught in a ‘short squeeze’ and were unable to obtain additional
shares after being forced to close their positions. A ‘short squeeze’ occurs when shorted shares are
called back from the short seller by the owner’s broker.

®' Small capitalisation stocks are shown to earn returns different from large capitalisation stocks.

%2 In their regression for the critical small-firm size group of decile 1, Chopra, Lee, Shleifer, and
Thaler (1993) report a R-squared of 3.5 percent - smaller than the upper bound of 4 percent
determined by Chen, Kan and Miller. However, they claim that the low R? is misleading because the
dependent variable is effectively a change in the discount, which is purged of marker return, while the
independent variable, decile 1, contains the market return. Correcting for this bias the R? rise to 6.9
percent.
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of the correlation between changes in the discounts on closed-end funds and excess
returns on small stocks, as measured by incremental R-squared. Chopra, Lee, Shleifer
and Thaler argue that, with an R-squared of about 7 to 9 percent, the investor
sentiment index explains small firm excess returns at least as well as “fundamental”

APT factors®.

The investor sentiment and this contemporaneous correlation between closed-end fund
discounts and small firm returns have been further investigated by Swaminathan
(19942)**. He recognises that any (mean-reverting) small investor sentiment should
not only affect current stock prices but also forecast future stock returns.®* The idea is
that small investors’ optimism pushes current stock prices above fundamentals, causing
current returns to be high. Then as these temporary deviations are corrected, stock
prices fall and revert to fundamentals. This in turn causes future returns to be low. The
empirical tests produce reliable evidence that discounts forecast small firm returns
better than they forecast large firm returns and that their forecasting power is
independent of the movements tracked by other forecasting variables, such as the

dividend yield, the default spread and the term spread®.

6 Lee et al. show that the five ‘fundamental’ factors used by Chen, Roll and Ross together explain
12.5 percent of time series variation in small firm monthly excess returns. Adding the change in the
value-weighted discount increases R? to 17.9 percent.

% Swaminathan (1994b) develops a noisy rational expectations model of closed-end fund discounts
with perfectly informed large investors and imperfectly informed small investors.

% This is strictly true only if the small investor sentiment is stationary and mean-reverting. However,
it is hard to imagine a sentiment that is non-stationary and yet behaves, for instance, like a random
walk.

% The default spread is a measure of the default risk premium in the economy and is defined as the
difference between the yield on a portfolio of low grade corporate bonds and the yield on a portfolio of
high grade corporate bonds. The term spread is a measure of the term risk premium in the economy
and is defined as the difference between the yield on a portfolio of high grade bonds and the short
term interest rates.
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Barber (1994) provides further evidence which supports the investor sentiment
hypothesis. He documents several empirical facts which are consistent with the
hypothesis that noise trading drives the time-series variation of the premium of Primes
and Scores®’. Barber (1994) shows that Primes and Scores are predominantly traded
by individual investors, that the levels and changes of their premiums are correlated
across trusts and, finally, that changes in the premium of Primes and Scores are
correlated with the changes in the discount of closed-end funds as well as with small
firm returns. However, during 1995-96 US small stocks did well while discounts

remained high.

4.3. Discount and net redemption

Malkiel (1977) and Lee, Shleifer and Thaler (1991) provide additional evidence that
lends further support to the view that changes in closed-end fund discounts reflect
changes in individual investor sentiment. They show that discounts tend to increase
with net redemption®® from open-end funds, although the regression coefficient was
not significant. This suggests that open-end fund investors, which are mainly
individuals, are affected by the same investor sentiment. Furthermore, discounts do

not seem to be highly correlated with measures of fundamental risk,*® which implies

¢’ Primes and Scores are derivative securities created by Americus Trust. Americus offered investors
the opportunity to tender common stock of select DOW 30 companies in exchange for a Prime and a
Score. A Prime entitles an investor to all cash distributions on the stock and a pre-set capita gains
portion, fixed by a termination claim. A Score entitles an investor to the stock’s capital appreciation
above the specified termination claim. Despite the fact that a combined Prime and Score guarantees
an investor the same cash flows as holding the underlying common stock, Prime and Scores trade, on
average, at a 1 percent premium over the price of the underlying common stock.

® Net redemption is defined as the number of units redeemed in excess of the number of new units
issued.

% Chen, Roll and Ross (1986) present a number of macroeconomics variables that affect stock returns
in time-series regressions and expected returns in cross-section regressions. They interpret the
variables to be risk factors. The variables include ‘innovation’ in: industrial production, risk premia
on bonds, the term structure of interest rates, and expected inflation.
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that this sentiment index is not a proxy for macroeconomics factors previously

identified in the literature.

4.4. The marketing of closed-end funds

The fact that closed-end funds are characterised by a substantial price decline after the
floatation cannot explain the behaviour of investors who buy in the first place. Weiss
Hanley, Lee and Seguin (1995) attempt to explain this anomaly examining the
aftermarket transactions for closed-end fund IPOs. They show that most closed-end
fund trading in the first weeks is seller-initiated’®, that there is evidence of intense price
stabilisation and finally that a significantly higher proportion of the sells (buys) over the
first 30 days are initiated by large (small) traders. These findings tend to suggest that
closed-end fund IPOs are sold by professionals to less informed (irrational) investors.
This ‘marketing’ hypothesis is consistent with US evidence of only small investors

holding these shares in the long-run.

4.5. Investor sentiment in the international markets

Lee, Shleifer and Thaler (1991) speculate that the discount movements reflect
individual investors’ sentiment. However, using closed-end funds whose NAV are
determined in the same market as the share prices (domestic funds), does not capture
all the market-wide sentiment. Bodurtha, Kim and Lee (1992) investigate an extended
form of the investor sentiment hypothesis using closed-end country funds. They find
that stock prices of country funds co-move with US market returns, but changes in
their NAV do not. Bodurtha et al. also show that premiums on country funds tend to

move together, but not with domestic closed-end funds premiums.

The investor sentiment hypothesis finds interesting support in the international market.

Empirical evidence on the behaviour of country funds shows that discounts can be used

7 Short-selling is not allowed during the first weeks of trading. Therefore, Weiss et al. relate this
selling pressure with the presence of “flippers” - investors who buy IPO shares during the pre-issue
period and immediately resell them in the aftermarket.
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to predict the future prices of the funds, but not of the underlying assets. This suggests
that fund prices are driven by factors other than the assets’ values. Moreover, this
predictability seems linked to changes in world-wide and American stock returns, and

not to changes in individual countries.

4. 6. Limits to the investor sentiment hypothesis

The investor sentiment hypothesis provides an interesting explanation of the four-part
discount puzzle. However, some papers do not seem to confirm it. Abraham, Elan
and Marcus (1993) examine the sentiment hypothesis using the comparative
performance of bond versus stock funds. They find that discounts on bond funds
exhibit a systematic risk (the beta of the discount) almost as large as that on stock
funds, despite the fact that bond funds hold assets whose values are far less subject to
fluctuations of individual investors' sentiment. Furthermore, despite the similar level of

systematic risk, bond funds on average do not trade at discounts.

Even more contradictory is Ammer’s (1990) evidence. The limited rationality theory is
grounded on the evidence that individual investors own the largest stake of US closed-
end funds. However, despite the fact that British investment trusts go through periods
of discount and premium similar in most respect to US funds’", their clientele is, and
has been over the last decade, almost entirely institutional (70 to 75 percent in 1990)".
Despite this inconsistency, Levis and Thomas (1995) show that UK closed-end fund
IPOs are subject to ‘hot’ issue periods - IPOs tend to occur when there is a marked
narrowing in the discounts of seasoned trusts - which is related to the implications of
the De Long et al (1990) noise trader model. UK closed-end fund IPOs disclose an

aftermarket performance similar to that observed for industrial [POs. When compared

' The characteristics of UK fund discounts are very similar to those reported for American data,
although discounts have been generally larger in the UK.

"2 The 1989-1990 Warburg Securities Investment Trust Manual reports that only 7 out of 102 funds
have more than 50 percent of their shares registered to individuals.
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to US funds, the results show that the long-run underperformance is smaller. Larger

institutional ownership in the UK is suggested as a possible explanation.

The noise trading hypothesis is met with considerable scepticism by financial
economists and more research is undoubtedly required. However, no existing theories
of asset pricing are able to explain the empirical results documented by Lee, Shleifer

and Thaler (1991).

5. The Efficiency of the Closed-End Fund Market

Several US studies show that abnormal returns can be earned by following simple
trading strategies based on the level of recent movements of the discount. However,
there is still doubt that the existence and behaviour of discounts is evidence of
persistent mispricing of assets resulting from market inefficiencies”. With respect to
open-ending, the behaviour of closed-end funds is generally rational and the market for
closed-end fund shares seems efficient. If these traits characterise closed-end funds in
general, then the persistent discounts at which most funds sell must have a rational

explanation in an efficient market.

Closed-end fund prices diverge consistently from NAV but there seems to be little
opportunity for arbitrage. To some extent, it is possible to buy shares of a fund trading
at a discount and sell short its portfolio. But the costs of only partial proceeds from a
short sale and the risk of an increase in the discount result in a loss to an investor with
a short horizon. A possible alternative to ‘buy and hold’ arbitrage for eliminating the

discount is taking over the fund. However, this approach would tend to be resisted by

> In most cases tests of market inefficiency are tests of the joint hypothesis; market inefficiency
(generally referring to semi-strong form of efficiency), and two-parameter equilibrium model of asset
pricing
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fund managers and shareholders have an incentive not to tender unless the bid is at

NAYV (Grossman and Hart (1980)), which would leave no profit for the bidder.

5.1. Inefficiency

Several studies have tested various strategies for investing in closed-end funds using
buy-and-hold rules, filter rules, rules based on ‘open-ending’ information, and rules
exploiting discounts and expenses data. Often these rules appear to generate abnormal
returns and, therefore, contradict the efficient market hypothesis. However, the

contribution of mismeasured normal return benchmarks to such results is still unclear.

S.1.1. Abnormal returns

One of the most influential papers is Thompson (1978). He documents the empirical
regularity that US closed-end funds trading at a discount (premium) accrue positive
(negative) abnormal returns. Annual strategies based on this finding yield, over the
period 1940 to 1975, abnormal risk-adjusted return of about 4 percent. These results
suggest that high discounts tend to represent some sort of underpricing and that the
market is inefficient as it does not recognise this’*. Thompson is careful to emphasise
that it is not possible to identify the extent to which his result reflect capital market
inefficiency as opposed to deficiencies in the method of adjusting prices for risk,” but
confirmatory evidence from an earlier study by Zweig(1973) suggests a very real
inefficiency’®. Furthermore, Anderson ( 1986) reports evidence that abnormal returns

could be earned by the use of filter rules involving the purchase of the shares of US

7 Thompson tests relatively simple discount based trading rules ('premium’, 'discount-equal weights',
‘discount weighted’) which he observes are unlikely to have used all of the information contained in
the discounts, and finds that positive abnormal returns can be earned using theses rules.

’® Thompson argues that the abnormal returns are likely to be due to inadequacies of the asset pricing
model and not to market inefficiency since the data on closed-end fund discounts were widely
available over the entire period and extensively discussed in the professional press.

76 Zweig demonstrates the existence of sufficient forecasting properties in the investor’s expectations.
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closed-end funds of which the discount had widened and the sale of the shares of those

companies of which the discounts had narrowed.

Evidence from UK investment trusts is both less comprehensive and less compelling.
The investment performance study of Guy (1978) suggests that trusts do not
outperform the market after suitable allowance for risk. However, Cheng, Copeland,
O'Hanlon (1994) test for evidence that abnormal returns can be earned by holding
investment trust shares in accordance with a simple discount based strategy. The
results are not strong enough to infer that positive abnormal returns are available to
round trip trading strategies, but very substantial returns would be available to a
strategy of selling one's existing holding of low discount investment trusts and
replacing it by high discount investment trusts”. The availability of such returns
suggests the possibility of market inefficiency. The paper identifies positive and
negative abnormal returns as being associated respectively with high and low discount
investment trusts. Cheng et al. confirm Brickley, Manaster and Schallheim’s (1991)
finding that US discounts tend to narrow as the market rises and widen as it declines™.
This empirical regularity might suggest the existence of some overreaction in the

pricing of investment trust shares.

5.1.2. Abnormal returns during the reorganisation of the funds

A number of papers document the earning of positive abnormal returns by the holders
of US closed-end funds which reorganise to allow shareholders to obtain the market
value of the fund's assets. Brauer (1984) notes that a strategy of buying shares upon
the announcement and holding them for three months would have been rewarded with

abnormal returns. Brickley and Schallheim (1985) demonstrate this more rigorously

77 Returns are computed using monthly prices of investment trust shares, without adjusting for the
bid-offer spread. However, the typical spread on UK investment trusts is lower than 2 percent.

’® Brauer and Chang (1990) show that US closed-end funds display the typical size-related January
effect, while their NAVs do not. The return of large fund share portfolios over the first four weeks of
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and examine the possibility of exploiting the announcement of reorganisations, by
investing on the last day of the month in which the announcement is made and holding
until the fund is reorganised. The result of the strategy was a 15.3 percent average
abnormal return although after adjustments for transaction costs and liquidity
premiums during a liquidation, abnormal return are small. The existence of abnormal
returns after the announcement of 'open-ending' is inconsistent with the joint
hypothesis of market efficiency and that the market model is the correct return
benchmark for funds undertaking reorganisations. It is possible for the market model
not to capture the risks of whether or not the reorganisation will take place, the costs
of reorganisation and the uncertainty about the true NAV. Consequently, the market
prices these risks to yield higher expected returns than those given by the benchmark.
The initial response to the announcement suggests that investors in closed-end funds
are rational and awake to profit opportunities. Despite the evidence, neither study is
able to determine whether the closed-end fund market is really inefficient or the market

model is not the appropriate benchmark.

Brauer (1988) investigates further the returns earned during the restructuring of a
closed-end fund, focusing on the valuation effects of the potential for 'open-ending'.
The paper suggests a trading strategy based on the identification of likely candidates
for open-ending which is based on both the size of the discount and the management
expense ratio. Therefore, US closed-end funds' discounts contain information in the
sense that they can be used in a model that predicts open-ending activity to construct
portfolios that earn returns exceeding those predicted by the two-factor capital asset
pricing model as well as those eamned by a discount-only strategy investigated by

Thompson (1988).

the year exceeds the average four-week rate of return over the rest of the year by 3.41 percent.
Portfolios of small fund shares earn almost twice this differential, 6.67 percent.
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5.1.3. Predictability

Fraser and Power (1991) find significant autocorrelation in the excess returns of UK
investment trust fund shares, which tend to suggest the predictability of these
returns”. Pontiff (1995) provides further evidence showing that US discounts have an
economically strong ability to predict returns. However, this relationship remains
puzzling and cannot be explained by factors that affect expected returns, such as
multifactor risk exposure, bid-offer spreads, dividends and varying risk exposure.
Pontiff attributes the correlation between fund discounts and future returns to
discount-mean reversion, not to anticipated future performance. He finds that funds
with 20 percent discount have expected 12-month returns that are 6 percent greater

than non discounted funds.

5.1.4. Over-supply argument

An additional explanation for the inefficiencies in the UK investment trust market is the
over-supply argument suggested by Arnaud (1983). He argues that the market is
segmented and dominated by institutions that distort the prices®’. The idea is that,
consistent with the empirical evidence of the steady stream of sales by individual
investors in particular over the period 1965 to 1985, institutions are prepared to buy
the investment trust shares but can, to a large extent, influence the price in terms of the

discount at which they are willing to buy.

” Whiting (1984) finds evidence of the ability to trade profitably in UK investment trust shares using
models based on discount levels. In forecasting and trading rules tests, the AR(1) model applied to
the raw series gives the most consistent improvement upon the random walk model.

* The ownership structure of the UK funds has changed considerably over the years. In 1964
individuals held almost 60 percent of the trusts but the stake was not larger than 25 percent in 1984.
The increase in the proportion of institutional shareholders - 70 to 75 percent in 1990 - has, however,
began to revert and individual investors are now more active, particularly since the introduction of the
saving schemes in 1984,
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5.1.5. Arbitrage

The level of inefficiency in the closed-end fund market can be measured by the
presence of arbitrageurs. Weiss (1989) and Peavy (1990) document the gradual
decline in the value of the shares over the first 100 trading days. If this gradual decline
in value reflects market inefficiency, then investors possibly could take advantage of
the mispricing by short selling the securities. Weiss and Seyhun (1994) investigates the
profitability of arbitrage and provide evidence of closed-end fund pricing inefficiency
during the initial public offering (IPO). They show that short sellers are interested in
funds trading at a premium, but their profitability is limited to the first months of the
IPO®' - on average, short sellers earn significant abnormal return of 21 percent after

150 trading days.

Discounts persist because arbitrage® is costly and, therefore, not always profitable.
Pontiff (1996) identifies factors that influence the arbitrage profitability and shows that
cross-sectionally, the magnitude of discounts is most severe in closed-end funds that
holds portfolios with high idiosyncratic risk, in funds with the lowest dividend yield®,
and in funds with the highest bid-offer spread. In time series, the average magnitude of
discounts is shown to increase when interest rates increases - interest rates being an

opportunity cost since arbitrageurs do not enjoy full access to short-sale proceeds.

%' Short sellers are unable to take advantage immediately of the overpricing in closed-end fund IPOs
since physical delivery of the securities does not occur until after the distribution is completed (at least
7 to 10 days later). Incentives to sell short investment trust IPOs are large, but Lee, Shleifer and
Thaler (1991) report conversations with traders who say that they find it very difficult to execute short
sales of closed-end fund IPOs.

*2 If investment trusts trade at a discount to NAV, an apparent arbitrage profit can be realised by
shorting the fund’s portfolio and holding the fund’s shares. However. if the discount stays relatively
constant over the investment horizon, the arbitrageurs make no profit. Furthermore, the exact
portfolio composition is not known at every instant. In the UK, the Association of Investment Trust
Companies (AITC) publishes monthly each fund’s exposure, but not the detailed list of all shares
held.

*} Dividends are a benefit for the arbitrageur, since for funds with similar discounts, trading the fund
with the higher dividend yield will result in larger expected returns.
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5.2. Efficiency

The US evidence indicating the existence of profitable decision rules from investing in
closed-end funds, together with a failure to explain the discount, has turned market
inefficiency into the only possible explanation for the existence of the discount.
Therefore, if the closed-end fund market is inefficient, then the share price is expected
to respond slowly to new information. However, Brauer (1984) and Draper (1989)

provide strong evidence supporting the efficient market hypothesis.

5.2.1. Price reaction to open-ending announcements

Brauer (1984) investigates the rationality and the informational efficiency of the
market for closed-end fund shares in the US by examining 'open-ending' events that
force the share price to its NAV. The paper reports that most of the positive abnormal
returns associated with open-ending is exhausted by the end of the announcement
month.  This rapid market reaction suggests that the market for closed-end funds is

generally efficient®.

Draper (1989) investigates the UK investment trust industry and finds that share prices
react rapidly to the announcement of takeovers, unitisations and liquidations. He
shows that by the end of the announcement month all the information about the
unitisation has been incorporated in the price and no significant rise occurs thereafter.®®
The study shows that the adjustments to the announcement of open-ending, as
compared to Brauer’s (1984) results for US closed-end funds, appear to be more

concentrated and completed more rapidly.

¥ Brauer also reports that high discount companies and companies with low management expense
ratios (expense ratios being a proxy for managerial resistance to open-ending) were more likely to
open-end.

% No statistically significant increase in returns occur after details of the liquidation or unitisation
become public. This suggests that investors were able to make accurate estimates of the value of the
portfolio.
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Draper (1989) provides an additional test of market efficiency comparing investment
trust market prices at the time of the announcement of open-ending (liquidating the
fund’s assets) with the value of the trust’s asset at the actual open-ending, adjusting for
transaction costs. On average, the difference between the announcement price and the
NAV of the liquidated trust was very small. The difference was somewhat larger for
the unitisation announcement (transforming the investment trust into a unit trust), but
attempts to derive a profitable decision rule were unsuccessful. These results show
that investing in unitising trusts from the day of the announcement to the end of the
unitisation yielded significant returns only if calculated using simply market prices.
Draper demonstrates that considering, instead, asking prices adjusted for transaction
costs this would reduce abnormal returns to levels not even approaching those found

by Brickely and Schallheim (1985).

6. Conclusion

This literature review has attempted to show the breadth of empirical evidence on the
closed-end fund puzzle, which has been presented over the last 20 years. Most
emphasis has been placed on the behaviour of US funds but some research has centred
on experience within the UK market. The research has presented evidence on the
puzzle from a number of perspectives, suggesting a variety of plausible explanations.
Several theories of the pricing of closed-end funds attempt to make sense of the
discount within the framework provided by the efficient market hypothesis, but none
can account for all parts of the puzzle - investors buy closed-end fund IPO shares
despite evidence of a substantial price decline within the first few months, discounts

vary cross-sectionally and fluctuate according to a mean-reverting pattern.
Agency costs (management performance and management fees) cannot account for the

fluctuations in the discounts. The conjecture that NAVs are undervalued (as a result of

letter stocks and tax liabilities related to unrealised capital gains) cannot explain the
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price rise at open-ending. The tax-timing option hypothesis attempts to explain the
closed-end fund discount in terms of the loss of valuable tax-trading opportunities
associated with idiosyncratic movements of the individual shares. The theory,
however, is inconsistent with evidence that investors’ trades are not motivated by tax
incentives. Finally, the investor sentiment theory is extensively reviewed because of its

ability to explain some parts of the puzzle.

Several studies have shown that discount-based strategies can prove profitable.
However, it is not clear that the existence and behaviour of discounts is evidence of
persistent mispricing of assets resulting from market inefficiency. Closed-end fund
prices react rapidly to the announcement of open-ending and there is no evidence of
profitable arbitrage (except during the IPO months when the price decline is

substantial).

In the following chapters we have attempted to extend the analysis that, to date, has
primarily focused on the US closed-end fund industry. We first revisit one of the
traditional theories for explaining the discount - managerial performance. The
conjecture that discounts reflect the quality of the management has been investigated in
the past but the results were inconclusive. However, they defined managerial
performance as the total return on the fund’s NAV whereas we introduce a measure of
managerial performance that adjusts for the fund’s effective asset exposure. Second,
we describe the time-series behaviour of UK closed-end funds in terms of
autocorrelation, stationarity, mean-reversion and cointegration. Finally, we attempt to

model the discount generating process.
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Chapter 4

Measuring Closed-End Fund Discounts and Returns

1. Introduction

This chapter describes some methodological issues relevant to the definition of the
closed-end fund discount and the computation of total returns. In the following
section, we compare different definitions and discuss some choices for measuring the
average discount for a category or group of funds. We also define measures of total
returns for share prices, indexes and NAVs. In Section 3 we explain the sample sizes
and the time periods for each chapter of the study. Section 4 reviews the databases
available for analysing the discount of the UK investment trust industry. Section 5

summarises.

2. Methodological Issues

2.1. The closed-end fund discount

This subsection presents the definition of the closed-end fund discount used in our

analysis. We also define the measure of average discount for a category of funds.

2.1.1. Definition of the discount

The discount on a closed-end fund is conventionally calculated as the difference

between the share price and NAV divided by the NAV.
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d. = (P:.-NAV,) NAV:) (4.1

where P, and NAV, are the share price and the NAV per share of the closed-end fund,
respectively. However, following Pontiff (1995) we prefer to define the discount, 4, ,

as a logarithmic difference,
d In(P, NAV,) 4.2)

We use the log price to NAYV ratio measure because it allows one to interpret changes
in the discount as returns. Equation (4.5) below shows the equality. The definition of
the discount as the logarithm of the price to NAV ratio implies that when this measure

decreases, it corresponds to an increase in the level of the discount®.

2.1.2. Average discount of a category or group of funds

Measuring the average discount of a category as the average of the funds’ discount,
where the discount is defined by Equation (4.2), corresponds to the logarithm of the

geometric mean of the price to NAV ratio. Equation (4.3) shows the relationship.

1< 1
6= ;Zln (Pi/NAV) = — [In (Pr NAV\)+1n (P2/NAV2)+.......+1n (Pa/ NAV:)]
-]

= 1 In {Pl/NAVl *P2/ NAI'2 » ‘Pn/NAVn}
n

= In ¥ Pi/NAV1+ P2/NAV2s  «Pw/NAVn 4.3)

This would not be, however, the normal way of computing the average discount for a

group of funds. Equation (4.4) defines the average discount, d:, of a category or

% Pontiff (1995), page 344, points out that the conclusions of his paper are unaffected if the discount
is defined as in Equation (4.1). Preliminary testing on our data shows that this is also the case for the
UK.
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group of funds as the logarithm of the equally-weighted average of the price to NAV

ratios,

- 1 —
r=1In | — N1 Vi 4.4
di=In (nZ:P NA } 4.4)

=1

where 7 is the number of funds in a category®’. It would be incorrect to use Equation

(4.3)*®. Bodie, Kane and Marcus (1996), page 67, show that the geometric mean is
less than the average mean, implying that &.- d.. Since most funds trade at a

discount, lg .| > |d.

, which corresponds to a more substantial discount using Equation

(4.3). Therefore, the geometric mean makes the discount on an equally-weighted

portfolio look more extreme than the correct formula (4.4).

2.1.3. Discount first difference

The definition of the discount as described in Equation (4.2) implies that, if there are
no dividends, changes in the discount are equivalent to the difference between the

share price return and the NAV retumn:

a4 dl - dt = dl—l
= In (Price,) - In (NAV,) - [ In (Price.;) - In (NAV.,) ]
- RPrlce, t - RNA V.r (45)

where Rpre, ¢ is the continuously compounded return on share price and Ryav, ; is the

continuously compounded return on the NAV. And if there are dividends,

8 When we measure the average discount of the entire UK investment trust industry, n is the total
number of funds trading at time r.

8 [ ee, Shleifer and Thaler (1991) construct an index of discounts based on the definition of the

discount described in Equation (4.1). They, therefore, do not have the problem of averaging log
ratios.
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Adi=Rpnce.t -Rnave +di-di (4.6)

where d;” = In(Price, + Div,) / (NAV, + Div;). For investment trusts (though not
necessarily for companies), Div, is small compared to both NAV, and Price; ¥ It
follows that the last two terms in Equation (4.6) are of negligible magnitude compared

to the first two terms.

2.1.4. Absolute value of the discount for a group of funds

In this thesis we also explore the relationship between discounts and funds’ residual

risk®®. We use the absolute value of the discount, defined as follows
| de| = | In (P:/ NAVY) | 4.7

We define the average absolute value of the discount for a group of funds as the
logarithm of 1 plus the equally-weighted average of the absolute value of price to NAV

ratio minus 1.

1 n
| del In { 1+ ;Zl Pt NAV.: -1 } (4.8)
1=1
where 7 is the number of funds in the group.

2.2. Total returns

This section defines total returns for closed-end fund share prices, indexes and NAVs.

We discuss the computation and the choice of the measure of income growth.

8 The average value for Div, / Price, across all years and trusts in our database is 2.4 percent, the
average value for Div,/ NAV, is even lower than this.

% This research is reported in Section 4.4 of Chapter 5.
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2.2.1. Price returns

Following Fama and French (1998), we define monthly share price total returns as the
sum of the monthly share price capital growth and one-twelfth of the fund’s annual
dividend yield

RPncej.t = In[(Pj.r Pj.t-l)+112'DY].l-l ]
ln[(P Lt Pj.l—l) +1 12'(divj.l-l P;,:-!)]
In[(P Mt -+ Dlv‘]'[) PJ,I'I] (49)

]

where P | . is the share price of fund j at time ¢, DY, .; is the annual dividend yield
measured at time f-7 and div, ., is the value of the expected annual dividend. We
approximate the dividend paid by the fund at time #, Div, , by one-twelfth of the

expected annual dividend.

We show in Section 3.2 of Chapter 5 that, as compared to using the actual dividend
payments and information on ex-dividend dates, this approximation has a negligible
impact on our empirical results. The Fama and French definition of returns does,
however, enable us to use the same formula for share returns as for index returns, as

we demonstrate in the next section.

2.2.2. NAV returns

We define monthly NAV total returns as the sum of the monthly NAV capital growth
and one-twelfth of the fund’s annual dividend yield. Based on the evidence that the
share price usually differs from the NAV, we adjust the dividend yield as follows:

Ryavye = In[(NAV,, NAV,. )+ 1/12+(DY, P , 1/ NAV 1)) ]
In[(NAV, . /NAV, ;) + 1/12+(div, .; NAV, ;)]
In[(NAV,, + Div,) / NAV, ./ ] (4.10)
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where NAV . is the net asset value of fund j at time ¢, DY, ., is the annual dividend
yield measured at time 7-1 and div, .; is the value of the expected annual dividend.
Given that the dividends from the shares in the portfolios are not distributed at the
same time, we approximate the dividend paid by the portfolio in month ¢, Div , , , by
one-twelfth of the expected annual dividend paid by the fund. The closed-end fund
dividend is paid out of the portfolio’s income, after deducting expenses™. This

measure of total NAV return is, therefore, net of expenses.

2.2.3. Index returns

We define monthly index total returns as the sum of the monthly index capital growth

and one-twelfth of the index’s annual dividend yield.

R index.c = In[ (Index,, Index, . )+ 112+ DY, ., ]
— In[((Index,, Index,.)+ 112+(div, ., Index,.;)]
In [ (Index ,.+ Div,,) /Index,.,] 4.11)

where Index , , is the value of index i at time ¢, DY, ., is the annual dividend yield
measured at time ¢-7 and div, ., is the value of the expected annual dividend. We
approximate the dividend paid by the index in month ¢, Div, ; , by one-twelfth of the

expected annual dividend.

3. Sample Sizes and Time Periods

The UK closed-end fund industry consists of approximately 360 funds, with a total
market capitalisation of over £47 billion. Each of the funds is allocated to one of the
20 categories described in Table 2.1. This study investigates almost the entire UK

investment trust industry, with the exception of funds that invest in unquoted securities

*! By law at least 85 percent of the dividend received from the holdings must be paid out. Dividends
are paid out of income, not out of capital. Since 1996 UK closed-end funds are allowed to allocate
management expenses and borrowing costs between income and capital.
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(Venture & Development), specialist funds (Commodity & Energy and Property),
Emerging Market funds and Split Capital Trusts - this leaves us with fifteen categories
with a total number of funds of 244. Table 6.1 details the funds and their management.
In Chapter 5 we extend the sample to include 94 dead funds - the overall sample
covers 338 different funds. In Chapter 7 we exclude the funds for which we have less
than 18 months of data (42 funds were issued between July 1995 and December 1996).
The overall sample includes 202 funds. Finally, in Chapter 8 the sample covers 172
IPOs, 94 open-ended funds, 33 rights issues and 37 “C” share issues.

For most of this study we investigate the behaviour of UK closed-end fund discounts
over the period January 1980 to December 1996. The exception is Chapter 7 where
the time period starts in January 1981. This interval was chosen because most of the

192

data was available since 1981°°. For Chapter 6, for which an additional quarter of

data was available, we consider the interval from January 1980 to March 1997.

4. Investment Trust Databases

This section describes the sources of data available for the analysis of the UK

investment trust industry.

4.1. Association of Investment Trust Companies (AITC)

The AITC’s members are required to provide monthly® valuations of the net asset
value of their trust. The actual net asset values must be calculated using AITC

formulations. The AITC collects the net asset values from all the investment trusts and

*? We have subsequently acquired data that would allow us to go back to 1980 but, because this is not
likely to change the results, we delay using it to future research.

* Venture capital trusts usually do not reveal net asset values more than twice a year because it is
difficult to value their unquoted assets.
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publishes them 6 working days after the end of the month.>* The AITC database, run
by NatWest Securities Ltd., includes monthly values since 1963. Total returns (capital

and income) are also calculated.

Since 1984, the AITC has published annually the “Directory”® of the investment trusts
that are members of the Association. The Directory includes information on the funds’
investment policy, trust managers, capital structure, shareholder details, portfolio

profile, share price performance and historical records.

The AITC also publishes the “Monthly Information Service” including monthly data on
each fund’s portfolio exposure, NAV, share price, discount, gearing, total returns,
management, PEP status, saving schemes, dividend payment date and winding-up

options.

4.2. NatWest Securities Ltd.

NatWest Securities Ltd. produces daily values of investment trusts, since 1987. The

database includes:

— Prices

— Market values

— Net asset values (NAVs)

— Dividends: the database includes the value of the dividends paid by the investment
trusts, but total returns are not calculated. For recent periods, the database

provides the ex-date as well as the announcement day of the dividend.

* In the UK there are some trusts that reveal their NAVs daily and weekly, but most do so monthly.
In the US, NAVs of closed-end funds are published weekly.

% Since 1996, the AITC directory of investment trusts is published in the AITC publication
“Complete Guide to Investment Trusts”.
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— Shareholdings : shareholdings larger than 3 percent are listed. These values are
published monthly, but they are updated more frequently.

— P/E ratios

96

Convertible shares (‘C’ shares)

Buy/Sell recommendations

Volume

Every fund member of the AITC reveals its NAV monthly, or sometimes more
frequently. During the period between the announcement of the exact value of the
portfolio, NAVs are estimated. NatWest Securities estimates daily NAVs using the

following model:

1) The year-end balance sheet characterises the capital structure and the portfolio

holdings of the trust.

2) Holdings larger than 2 percent are listed and updated according to the individual

share price.

3) The remaining holdings are allocated to different groups according to the
exposure to a geographical area and to a particular sector. The value of each
group is updated by the relevant industry share index. These estimates are
adjusted as soon as new information is revealed. The percentage difference is
used as a constant adjustment factor (B-factor) that transforms the estimated
value into the actual value. If the difference between the estimated value and the
actual value is larger than 2 percent, the model is re-estimated (the geographical

and sector exposures are re-calculated).

% See Chapter 8 for a description of “C” shares.
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4) NAVs are estimated five times a day”’. The daily estimates that are stored in the
database correspond to a value calculated overnight (when New York has also
closed) and all indexes become available. Extel consolidates all information on

the trust and this value is stored on the database.

5) The estimated net asset values are adjusted using a different procedure from the
one described in the next subsection for Datastream. In the NatWest database,
the change or “jump” occurs when the actual value becomes available. The
current estimate is replaced by the actual value, but the previous estimated
values are not modified. Net asset values are given undiluted and diluted

(assuming that warrants are exercised).

6) Prior charges are valued at par’®.

Since 1992, NatWest has published the semi-annual Investment Trust A-Z. This
provides very detailed summary statistics for each of the UK investment trusts. It also

issues regularly the “Sector Update”.

NatWest Securities also calculates an Inertia Scenario. The value added by the
manager is calculated by comparing the value of the investment trust’s portfolio to the
value of an “inertia portfolio” - where the proportions of investment are assumed to be

constant over time. However, this approach is limited in terms of the breakdown of

°"7.30am., 9.30 am., 11.30 a.m., 1.30 p.m. and 4.30 p.m.

* Originally, prior charges used to be valued also at market value. Because of the insignificant
difference between the two procedures, market value estimation has been dropped.
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the portfolio’s investments, as only five indexes are used to proxy the relevant

99
exposure .

4.3. SBC Warburg

SBC Warburg’s database includes 900 closed-end funds (of which 300 are UK'®
investment trusts) and starts in 1988. The database includes price, market values,
NAYVs, volume (data on volumes of trading is available since 1994), shareholdings,
dividends and Buy/Sell recommendations (IBES is used when Warburg’s forecasts are

not available).

SBC Warburg publishes annually the “Private Investor Guide” including a detailed
description of each category of investment trust companies. It also issues weekly
information and data on all international closed-end funds - not only UK traded funds -
including share price, NAV, discount, portfolio exposure, gearing, dividends and

warrants.

NAVs are estimated as follows

1) The AITC reveals the holdings at the beginning of the month and NAVs are

calculated.

2) NAVs are estimated over the month taking into account the exposure to the

market and sector.

3) Until very recently, the database did not adjust for any difference between the

estimated value and the actual value published at the end of each month.

* The Inertia Scenario procedure is similar to Sharpe’s (1992) returns-based style analysis described
in Chapter 5. Both methodologies measure managerial performance after adjusting for factor
exposure.
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Warburg has now introduced a ‘Smooth Routine’ which is such that, once the
actual holding are revealed by the AITC, the difference between the estimated
and actual value is computed and adjusted backward, pro rata (1/N, where N is

the number of trading days), over the previous month.

4) NAVs are diluted for warrants and convertibles, where appropriate. When the
warrants are ‘in the money’, both market capitalisations and net assets reflect the
amounts based on the diluted number of shares. However, if the warrants are
‘out of the money’, only total market capitalisation is adjusted by the market

capitalisation of the warrants.

4.4. Datastream

Datastream provides daily data from 1970. The database includes prices, market
values, NAVs, dividends and asset performance (index figures showing the current
asset value as a percentage of the asset value at a specific base date). Values are

available with prior charges deducted both at par and at market value.

Datastream estimates daily NAVs as follows:

1) The portfolios, as published in the latest accounts, are arranged in industry
groups and the value of each group is updated daily by the relevant industry
share index. The subdivision of the portfolio and the application of group share
indices is taken to the most detailed level that is considered practical for both
UK and overseas investments. Approximately 230 daily share indices are used
in these calculations. Additionally, the largest investments of a trust (usually 1
percent or over) are updated according to the individual share price. All new

information available is added to the model to recalculate the estimated NAV

1% Bond funds exists in the US but not in the UK.
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and the backward adjustments are made (past estimates are changed when the

model is recalculated using actual values'®").

2) Information on any asset values is taken into account: (i) monthly AITC
publications, (ii) monthly news letters sent by fund managers, and (iii) daily
NAYVs reported by fund managers through the Regulatory News Service (RNS),

a wire service of the London Stock Exchange.
3) All convertibles are treated as if fully converted.

4) Asset values are calculated on the basis of deducting prior charges both at par
(NAVP), and at market value (NAVM). These are taken as official list middle

prices of the previous day.

5) Asset vales are not diluted for outstanding warrant issues. (NAVD - net asset
values diluted - calculates NAVs assuming that the warrants are exercised.

These have been available since early 1995).

Datastream also compiles daily information on NAVs for a consortium of six brokers
- ABN AMRO, BZW Securities, Crédit Lyonnais Laing, HSBC James Capel, SBC
Warburg Securities and UBS Limited.

4.5. Other sources of data

Most of the financial institutions dealing with the investment trusts have their
research group and issue regular information on the sector. We review some of the

most extensive sources of data.

1% Backward adjustment does not account for the fact that the actual NAV is unknown during the
periods prior to the publication of this value. Therefore, for research purposes, it is not appropriate to
replace past estimates. The NatWest database avoids this problem by leaving past estimates
unchanged.
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Crédit Lyonnais Laing annually publishes the “Investment Trust Yearbook”. The
publication includes details of the investment trust companies, the management

groups and provides an extensive analysis of the sector performance.

The Closed-End Fund team of West Merchant publishes the “Monthly List” which
includes prices, returns, asset allocation, and risk statistics for all international closed-
end funds. Additionally, it issues weekly and monthly publications reviewing the

industry.

The Investment Trust Research Group at Merrill Lynch publishes the “Investment
Trust Quarterly” reviewing the changes and prospects of the industry as a whole, as

well as individual funds.

And finally, ABN AMRO Hoare Govett regularly publishes information on the UK

investment trust industry.

4.6. Conclusion

The comparison of the three databases - NatWest Securities, SBC Warburg and
Datastream - shows that SBC Warburg provides extensive information on the
international closed-end fund industry. The database is useful when investigating the
behaviour of funds listed on different exchanges. On the other hand, NatWest
Securities is a particularly extensive source of data for the UK investment trust
industry, which is the market that our study focuses on. Datastream provides
extensive data on all UK traded funds since 1970. It also includes most of the funds
that disappeared. This study uses Datastream because it is an accurate and publicly

available source of data.
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5. Summary

This chapter describes some issues relevant to the definition of the closed-end fund
discount and returns. We also describe the sample size and time periods for each part
of the thesis. Finally, we review the databases available for analysing the UK closed-

end fund industry.
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Chapter 5

The Closed-End Fund Discount And

Performance Persistence'”

1. Introduction

As explained in Chapter 2, a closed-end fund is a collective investment company that
typically holds other publicly traded securities. Its purpose is to provide investors with
two services - diversification and management. The closed-end fund is so-called
because its capitalisation is fixed, or “closed”, which implies that the share supply is
inelastic. Thus, the price is a function of the supply and demand for the shares trading
on the market and has no direct link with the value of the assets corresponding to each
share. To liquidate their holding, investors must sell their shares to other investors.
An important characteristic that makes these securities unique is that they provide
contemporaneous and observable market-based rates of returns for both stocks and

underlying asset portfolios.

'% A predecessor to this chapter was presented at the Doctoral Colloquium, European Finance
Association, Milan 1995. This research was also presented at the Inquire Conference, Leeds 1997 and
at the European Finance Association, Vienna 1997. The research was funded by Edward Jones,
Salomon Brothers’ scholarship from London Business School and received the StyleADVISOR prize,
1997. For useful comments, I thank Edwin Elton, Martin Gruber. Michael Rockinger, Dick Brealey,
Sam Wylie, Sabrina Kwan, Hamish Buchan and my supervisor Elroy Dimson.
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Net asset value (NAV) is defined as the market value of the secunties held less the
liabilities, all divided by the number of shares outstanding. For many funds the value of
the portfolio is known with considerable accuracy since the component assets are
quoted on the stock market. However, closed-end funds typically trade at a substantial
discount to the underlying value of their holdings, the NAV of the fund. The discount

is not constant, and varies considerably over time, as illustrated in Figure 2.1.

The history of the UK closed-end fund discount and premium mirrors the popularity of
these funds. In the 1960s, when closed-end funds were still popular with private
investors, the discount used to fluctuate around 10 percent. By the middle of the
1970s, private as well as institutional investors lost interest in such funds and the
discount widened to 40 percent. The bull market of the 1980s and the introduction of
new classes of shares, savings schemes and Personal Equity Plans'®, renewed interest
in the closed-end fund industry. By the end of 1992 the average discount had

gradually narrowed to 5 percent but the trend seems now to be reversing.

In addition to high volatility, some country funds have also experienced violent
fluctuations that cannot be related to the state of the foreign market. An anecdotal
example is the behaviour of the discount of the Germany Fund in the US. During the
winter of 1989-90, after the fall of the Berlin Wall, the Germany Fund, which typically
traded at a discount, moved to a premium of over 100 percent. This dramatic rise was
attributed to speculation on the part of investors looking at new investment
opportunities in Germany. For a long time after this episode, the Germany Fund

traded at a premium. What made the behaviour even more intriguing was that it

'% Saving schemes, introduced in 1984, allow for a lump sum investment or a regular amount each
month - the minimum amounts are usually as low as £250 (approximately $400) for a lump sum and
£25 ($40) on a monthly basis - at low rates of commission. Personal Equity Plans (PEPs) were
introduced by the Government in 1986 to encourage private investment in the UK stock market. The
attraction is that income and capital gains from a PEP investment (maximum of £6,000
(approximately $10,000) per tax-payer per year) are entirely tax free.

80



Chapter 5: The Closed-End Fund Discount and Performance Persistence

seemed to carry a cross-border contagion and other country funds (Austria, First
Ibenian, Italy, Swiss, Malaysia, Thai and Taiwan) experienced dramatic but short-lived
increases (decreases) in the premium (discount). The fluctuation of these discounts,

over time as well as across funds, is difficult to explain.

Large fluctuations over time in the average discount are not the only characteristic of
closed-end funds. The level of discount also differs considerably from one fund to
another and this chapter aims to explain at least part of this difference. Section 2 of
this chapter reviews key elements of the literature on closed-end funds, drawing on the
survey presented earlier in Chapter 3. Several theories have attempted to explain the
existence of the discount - agency costs (managerial performance and the present value
of management fees) and miscalculation of the NAV (illiquid assets and tax liabilities
related to unrealized capital gains) - but none has been able to provide a full
explanation. As a result, the literature abandoned the efficient market framework and
introduced investor irrationality. Individuals, who are the major shareholders of US
funds, are identified as irrational investors who trade on ‘sentiment’, in contrast to
institutions that behave rationally. However, this approach is inconsistent with the
empirical evidence of persistent discounts for UK closed-end funds, which are

dominated by institutional owners rather than private.

Section 3 revisits the managerial performance theory - discounts and premiums reflect
the perception of managerial ability to perform relative to a passive investment strategy
- rectifying some of the weaknesses of the traditional definition of managerial
performance. The literature usually defines management performance as the NAV
return. Consistent with Pontiff’s (1995) findings for the US market, we find that the
predictive power of the discount relates mostly to predicting future share price rather
than future NAV returns. Failure to observe a relation between discounts and future
NAV returns implies either that the relationship does not exist or that the power of the

test is too low to detect it. However, managerial performance should be measured
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after adjusting for factor exposure. To define the value added by active management

we use two methodologies - unconstrained and constrained multi-index regression.

Section 4 shows the results. The analysis does not confirm Gruber’s (1996) results
and finds no persistence in managerial performance. In terms of the pricing of the
funds, we also find that share price returns exhibit no performance persistence. On the
contrary, there is weak evidence of price reversal. Gruber (1996) suggests that
because closed-end funds are traded companies, the price should incorporate the
expectations of managerial performance. The results provide no support for this
conjecture. Discounts weakly reflect past performance, but do not seem to predict
managerial performance. We therefore find no support for the conjecture, believed to

be true by practitioners, that discounts reflect the quality of the management.

Empirical evidence shows that closed-end funds systematically trade at a price which
differs from NAV. If there is a cost to arbitrage, the greater the difficulty to hedge the
exposure, the larger the mispricing. Pontiff (1996) shows that funds with larger
unhedgeable risk trade at higher discounts. Using our sample of British funds we
estimate the funds’ residual risk and confirm Pontiff’s (1996) results. The higher the

basis risk, the larger the discount. Section 5 concludes the paper.

2. Literature Review

Closed-end funds are characterized by one of the most puzzling anomalies in finance -
the existence and behaviour of the discount. Closed-end fund shares are issued at up
to a 10 percent premium to net asset value. This premium represents the underwriting
fees and start-up costs. Subsequently, often within a matter of months, shares trade at
a discount. Upon termination (liquidation or ‘open-ending’) of the fund, the share
price rises and the discount disappears. This section reviews some key elements of the
literature on US and UK closed-end funds, drawing on the survey presented in Chapter
3.
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2.1. US studies

The mutual fund industry is divided into open- and closed-end funds. The latter suffer
from a number of restrictions in terms of tax and regulatory status. Closed-end funds
are required to distribute 90 percent of realized capital gains to qualify for exclusion
from corporation tax. Like open-end funds, they are not allowed to leverage.
However, closed-end funds have been a popular vehicle for enabling investors to gain

exposure to specialized portfolios, often with a focus on foreign or illiquid assets.

Several theories of the pricing of closed-end funds attempt to make sense of the
discount within the framework provided by the efficient market hypothesis, but none
can explain all parts of the puzzlee. Two essential classes of explanation are
miscalculation of the NAV and the existence of agency costs. The NAV may be
misestimated because of tax liabilities related to unrealized capital gains or because of
illiquidity of the funds’ holdings. Under fairly generous assumptions, Malkiel (1977)
finds that tax liabilities can account for a discount of no more than 6 percent.
Furthermore, the evidence that price rises upon open-ending (Brauer (1984), Brickley
and Schallheim (1985)) does not support the hypothesis that NAV is overestimated.
The agency cost theory claims that the discount is a consequence of investors
anticipating managerial dissipation and capitalizing future management fees. Malkiel
(1977), however, finds no correlation between discounts and management expenses.
The performance hypothesis suggested by Boudreaux (1973) claims that discounts
reflect the expectation of future managerial performance. However, Malkiel (1977),
Lee, Shleifer and Thaler (1991) and Pontiff (1995) find no significant relationship
between discounts and future NAV performance. Roenfeldt and Tuttle (1973) find

only a weak relationship in contemporaneous performance.

The most severe difficulty that the above mentioned explanations face is coping with
the original issue of closed-end funds. Such funds start out priced some 10 percent

above NAV; but within 24 weeks of trading Weiss (1989) shows that US stock funds
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can be expected to trade at a significant average discount of 10 percent (also see Peavy
(1990)). Given the likelihood that they will sell below NAV in the near future, it is
difficult to see why any investor, whose decisions are motivated by rational factors
rather than by irrational sentiment, would hold such assets. The initial public offering
of closed-end fund shares may well require modification, or even suspension, of the

efficient market hypothesis.

A theory that responds to some aspects of the puzzle is the limited rationality model of
De Long, Shleifer, Summers and Waldmann (1990). They assert that the irrationality
of individual investors, the most prominent holders of closed-end fund shares in the
US, places an additional risk on the assets they trade. The misperceptions of these
investors translate into optimistic or pessimistic overreactions. Like fundamental risk,
noise trader risk will be priced at equilibrium because fluctuations in individual investor
sentiment are correlated across investors, implying that this additional risk cannot be
diversified. Furthermore, Lee, Shleifer and Thaler (1991) show that discounts are
correlated with the price of other securities, such as small stocks, which are affected by

the same investor sentiment.

2.2. UK studies

Compared to their American counterparts, UK closed-end funds, known as investment
trusts, have a number of advantages. Other than the obligation to distribute at least 85
percent of the dividends received from their holdings, they benefit from considerable
flexibility. UK closed-end funds are allowed to borrow and many of them make use of
this opportunity to leverage their portfolios. Capital gains cannot be distributed and
are therefore reinvested in the fund, but capital gains have been exempt from corporate

taxation since 1980.

Numerous researchers have investigated the closed-end fund discount, in particular in

relation to the US market. Despite some differences in leverage, taxation and
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ownership structure, the behaviour of UK discounts is in many respects similar to the
US. Many theories suggest an explanation for the existence and behaviour of the
discount, but since none solve all parts of the anomaly, some scholars have found it

necessary to resort to models of investor irrationality.

The limited rationality theory is based on the observation that (in the US) individual
investors own the largest proportion of closed-end fund shares. UK closed-end funds
have gone through periods of discount and premium, similar in most respects to US
funds. However, Ammer (1990) argues that the investor sentiment hypothesis does
not hold when applied to the UK market. The UK clientele is, and has been over the

last decade, almost entirely institutional (70 to 75 percent in 1990)'**.

Despite this
inconsistency, Levis and Thomas (1995) show that UK closed-end fund IPOs are
subject to ‘hot’ issue periods - IPOs tend to occur when there is a marked narrowing in
the discounts of seasoned trusts - which is related to the implications of the De Long et
al (1990) noise trader model. UK closed-end fund IPOs disclose an aftermarket
performance similar to that observed for general equity [IPOs. When compared to US
funds, the results show that the long-term underperformance is smaller. Larger
institutional ownership in the UK is suggested as a possible explanation for that

difference.

Draper (1989) investigates the UK closed-end fund industry and finds that share prices
react rapidly to the announcement of takeovers, open-ending and liquidation. He
shows that by the end of the announcement month all the information about the open-
ending has been incorporated in the price and no significant rise occurs thereafter.
Compared to Brauer’s (1984) results for US closed-end funds, prices in the UK market
seem to react more rapidly to the announcement of open-ending. Furthermore, Draper

demonstrates that significant returns are earned investing in open-ending funds at the

104 S.G. Warburg (1990) reports that by the end of the 1980s, 93 per cent of funds had the majority of
their shares registered to institutions.
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time of the announcement only if using mid-market prices. Substituting ask prices
adjusted for transaction costs reduces abnormal returns to levels not even approaching
those found by Brickley and Schallheim (1985). With respect to open-ending, the
behaviour of investment trusts is generally rational and the market for closed-end fund
shares seems efficient. If these traits characterise closed-end funds in general, then the
persistent discounts at which most funds sell demand a careful search for a rational

explanation.

This chapter revisits one of the traditional theories - managerial performance. The
theory predicts that if the fund pays more than the “fair value” for managerial
expertise, its shares should sell at a discount or earn an abnormally low return on
investment, and vice versa. Previous studies did not find any conclusive results.
However, they defined managerial performance as the total return on the fund’s NAV
whereas we introduce a measure of managerial performance that adjusts for the fund’s

effective asset exposure.

3. Managerial Performance'®

One of the first academic papers to suggest a relationship between discounts and future
managerial performance is Boudreaux (1973). He argues that the persistent
divergence of the price from NAV is consistent with market efficiency and depends on
future portfolio alterations. The price can be expected to equate to (or to diverge by a
constant proportion of) its NAV only if the market believes that the fund manager
would never alter the holdings of the portfolio. Discounts and premiums reflect the

perception of managerial ability to perform relative to a passive investment strategy.

'95 1 thank Professor Martin Gruber for suggesting the investigation of the relationship between
managerial performance and closed-end fund discounts.
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The quality of mutual fund management has been investigated in the literature largely
in relation to stock-picking or market-timing ability. Chevalier and Ellison (1996)
extend the research and show that managerial characteristics - age and average SAT
score of his/her undergraduate institution - can predict future returns. Based on the
assumption that some managers are simply better than others, this chapter tests the
hypothesis that discounts reflect investor expectations of future managerial
performance - funds trade at a smaller discount (or even at a premium) if the market
anticipates good managerial performance. Ammer (1990) reports that casual readings
of British closed-end fund managers’ trade publications suggest that this view is

prevalent among practitioners in the UK'®.

The evidence presented by Malkiel (1977), Lee, Shleifer and Thaler (1991) and Pontiff
(1995), as well as the results from the analysis described in section 3.2, all contradict
the managerial performance theory. No significant positive correlation is found
between discounts - defined as the logarithmic price to NAV ratio - and future

managerial performance, when the performance is measured by the NAV return.

We therefore need a definition of performance that can capture the ability of the
manager to select the “right” stocks. The idea is that if a fund is exposed to a market
which is doing well, this does not imply that the manager is necessarily good. The
manager outperforms only if he does better than this particular market. We introduce
a multi-index model to adjust for the fund’s effective asset exposure, and thereby

obtain a more refined measure of managerial performance.

3.1. Data description

There are around 360 UK closed-end funds, with a total market capitalization of over

£47 billion. Each of the funds is allocated to one of the 20 categories described in

'% Discussions with closed-end fund market-makers and analysts reveal that they believe the discount
is related to managerial performance.

87



Chapter 5: The Closed-End Fund Discount and Performance Persistence

Table 2.1. The UK investment trusts represent more than 15 percent of all securities
listed on the London Stock Exchange and approximately 4.5 percent of the total
market capitalization. Closed-end funds, referred to as investment trusts in the UK,
are typically members of the Association of Investment Trust Companies (AITC). The
AITC provides monthly information on the performance of each of its member trusts.
For all UK closed-end funds Datastream provides share price and undiluted NAV with
prior charges valued at par'”’. Discounts and returns are computed for the period
January 1980 to December 1996. See Section 2 of Chapter 4 for the definition of the

discount and index, share price and NAV monthly returns.

In the sample investigated in this study, approximately 30 percent of the funds die.
Elton, Gruber and Blake (1996b) estimate the size of survivorship bias in measures of
mutual fund performance, and show that the relevance of fund characteristics can be
misinterpreted by the failure to account for the bias. Many studies have investigated
new methodologies to measure performance, but few have been concerned with bias in
the data. The problem of funds disappearing because of poor performance may result
in evidence of performance persistence when there is none. Our analysis avoids the
survivorship bias and includes the 94 funds that disappeared during the period 1980-
96; 56 as a result of a merger or bid, 34 unitised (open-ended) and 4 liquidated. These
correspond to the funds that Datastream classifies as “dead” funds and for which it
keeps a back history. Our analysis investigates almost the entire UK investment trust

industry, with the exception of funds that invest in unquoted securities (Venture &

19 NAV is defined as the market value of total assets less all prior charges values at their par or asset

value, all divided by the number of shares in issue. Prior charges are defined as including all
debentures, all loans and short term loans and overdrafts that are to be used for investment purposes,
reciprocal foreign currency loans, currency facilities to the extent that they are drawn down, index-
linked securities, all types of preference or preferred capital and the income shares of split capital
trusts. None of these prior charges are treated as current liabilities even if they are short-term and
would so appear in a published balance sheet. Originally, prior charges used to be valued also at
market value. Because of the insignificant difference between the two procedures, market value
estimation has been dropped.
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Development), specialist funds (Commodity & Energy and Property), Emerging
Market funds and Split Capital Trusts - fifteen categories with a total number of funds
of 244. Including the 94 dead funds, the overall sample covers 338 different funds.
Table 6.1 details the funds and their management.

3.2. Predictive power of discounts

Based on our sample of fourteen closed-end fund categories, we compute the category
discount autocorrelogram over the period from January 1980 to March 1997. The
results, which are presented in detail in Chapter 6, show a very high autocorrelation.
Using monthly data, the average first-order autocorrelation is about 0.93 and decays to
0.64 for the twelfth-order autocorrelation. This persistence implies that current
discounts contain information about future discounts. For a fund with average
autocorrelation, the first order autoregressive process can explain 86.5 percent (the
square of 0.93) of the discount variation. The question now is to determine whether
this predictive power of the discount levels can explain either future share price

returns, NAV returns, or both.

One of the traditional theories of the discount claims that discounts reflect future
managerial performance. The literature usually defines this performance as the return
on NAV. The analysis of the correlation between discounts and future returns

measures the predictive power of discounts and tests the hypothesis that:

Hy: p=0 (5.1)
H:p~-0

where p is the correlation coefficient between discounts and subsequent NAV returns.
The Pearson correlation coefficient measures the correlation between discounts and
returns computed over the following one-month to one-year periods. The returns are
based on non-overlapping observations. The bid/offer spread and thin trading may

induce a negative autocorrelation between discounts and share price returns, both
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computed for the same time ¢ share price. To adjust for this bias we measure the
autocorrelation with a one-month gap between discounts and returns. Returns are
measured over one-month to one-year periods, with non-overlapping observations.
Table 5.1 shows the average correlation for the 338-fund sample and the

corresponding t-statistics'”®. Returns are continuously compounded.

Table 5.1. Correlation between Discounts and Subsequent Price and NAV Returns

The correlation between discounts and subsequent price and NAV total returns is computed for each of the 338
closed-end funds. Discounts are defined as D, = In (P, NAV,). Returns are measured over one-month to one-
year periods, with non-overlapping observations. The results are the equally-weighted average correlation
coefficient across the 338 funds. We also report the t-statistic for the correlation coefficient. To avoid the
negative autocorrelation induced by the bid/offer spread and thin trading, we introduce a one-month gap between
measuring discounts and returns. We use data from January 1980 to December 1996.

Measure of retum 1 month 3 months 6 months 12 months

Price retum Correlation -0.17 -0.22 -0.24 -0.38
t-statistic -2.43 -1.81 -1.38 -1.57

NAV retum Correlation -0.05 -0.05 -0.07 -0.26
t-statistic 0.67 -0.44 -0.41 -1.04
Number of obs. 204 68 34 17

The results show that large discounts (low ratios of share price to NAV) tend to be
associated with high price and NAV returns. The negative correlation is stronger using
share price returns. However, with the exception of the correlation between discounts
and one-month price returns, the t-statistics show that the correlation coefficients are

not significant'®.

1% The t-statistic for the correlation coefficient is measured as follows:

t=raydN=-2/ J 1-rxy*  where Fxy is the correlation coefficient between discounts and
returns. N is the number of observations.

% Total share price returns are measured using one-twelfth of the expected annual dividend as an
approximation for the dividends (see Section 2 of Chapter 4). To determine whether our
approximation for the dividends affects the results of our study, we replicate the methodology for
measuring the correlation between discounts and subsequent share price returns using actual dividend
payments and information on ex-dividend dates. Based on our sample of International General
category funds, we find an average correlation between discounts and subsequent one-month share
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The predictability of share price returns is related to the evidence that discounts are
mean-reverting: share price tends to increase when discounts are very large (see
Chapter 6). The possibility of trading on past share price information might suggest
that the pricing of closed-end fund shares is inefficient. On the other hand, Brauer
(1984) and Draper (1989) both provide strong evidence that share prices react very
quickly to new information. Therefore, it is reasonable to argue that since investors
are fully aware of discounts, the apparent abnormal performance may be a condition of

equilibrium.

Turning to the managerial performance hypothesis, we can examine whether smaller
discounts are associated with higher NAV returns. Our empirical results show a slight
(though non-significant) negative correlation between discounts and subsequent NAV
returns. In other words, smaller discounts (high share price to NAV ratio) are not
associated with future high NAV returns. Consistent with Malkiel (1977) and Pontiff
(1995), this analysis contradicts the managerial performance hypothesis because it finds
no evidence of positive correlation between discounts and NAV returns. Such results
explain why so few studies have looked at managerial performance. However, the
non-rejection of the null hypothesis implies either that the relationship does not exist or
that discounts can predict future performance but the power of the test is too low to
detect it. The objective of this chapter is to revisit the managerial performance theory
and explain those results by rectifying the weaknesses of the traditional definition of

managerial performance.

price returns of -0.14 (-0.12). In brackets we report the corresponding values using our approximation
for dividends. For three-, six-month and twelve-month share price returns we find -0.17 (-0.20), -0.22
(-0.26) and -0.32 (-0.38) respectively. The results tend to suggest that using the approximation for
dividends does not affect the conclusions of our study. The correlation coefficients using the two
definitions for the dividends are very similar and none is significant.
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3.3. Methodology

This section defines managerial performance using two different methodologies - the
unconstrained and the constrained multi-index regression. Both measure managerial
performance after adjusting for the fund’s effective asset exposure - NAV returns''®
are regressed on a set of indexes - over the period 1987-1996. The first approach
follows Gruber (1996) and defines performance as the intercept, the alpha, of a multi-
index unconstrained regression. The Gruber approach defines fund exposures based
on the asset mix over the entire analysis period. Since this does not allow for the fund
to change exposure over time, we replicate the results using a rolling window
methodology and compare the adjusted R-squared. The alternative approach is
Sharpe’s (1992) returns-based style analysis, in which factor loadings are constrained
to be non-negative and sum to unity''!. The unconstrained and constrained regressions
provide measures of managerial performance. We compare the different
methodologies and investigate the relationship between discounts and future

managerial performance. We also test for the existence of performance persistence.

3.3.1. Unconstrained multi-index model

The methodology of running a multi-index unconstrained regression to adjust for the
risk of the fund, follows Elton, Gruber and Blake (1996a) and Gruber (1996). They
investigate the persistence of risk-adjusted mutual fund performance identifying four
factors: the local equity market index (in their case, the S&P 500), a size index, a bond
index and an index which measures the performance of capital versus income-growth
stocks. The last factor is introduced because of the importance of the market-to-book

ratio in explaining returns (Fama and French, 1993). Elton, Gruber and Blake (1996a)

""" NAV returns, rather than share price returns, are used to measure managerial performance because
they are not affected by the fluctuations of the discount.

""" The usefulness of the constrained regression approach depends on the choice of the independent

variables. It is important that such indexes be exhaustive and have returns that differ as much as
possible.
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define the performance of US mutual fund managers as the intercept of this four-index
regression''2. In our research we introduce two types of factors - market and style
indexes, the first measuring geographical risk and the second the sensitivity to size,

value and debt index movements'®>,

Following Gruber (1996) we define one-, two- and three-year managerial performance
as the alpha from one-, two- and three-year multi-index regression, respectively. We
use weekly returns. The results from this approach are then compared to those

obtained using a three-year rolling window.

Following Sharpe’s (1992) returns-based style analysis we use monthly data and define
managerial performance at time 7 - referred to as selection return - as the difference
between the NAV return at time ¢ and the return on a passive portfolio with the same
style as the fund. The fund’s style is estimated using returns from months #-36 to #-1.
The advantage of the rolling methodology is that it allows for changing in the fund’s

exposure over time.

The alpha from a seven-factor model. The definition of managerial performance as
the alpha from a multi-index unconstrained regression follows Gruber (1996). The
risk-adjusted performance of the funds is measured using a seven-factor model. The
first four factors are categorised thus: two base indexes representing the weekly
returns of the FT/S&P World index, and the FTSE 100 index, and two market indexes

representing the weekly returns of the two geographical markets which most closely

"2 The excess return of the funds (open-end funds sell at NAV) is regressed on the excess return of
the S&P500, the difference in return between a small-cap and large-cap portfolio, the difference in
return between a growth and value stock portfolio, and the excess return of a bond index.

"3Dimson and Marsh (1983) show that the estimation of risk measures can be affected by thin
trading. The London Business School Risk Measurement Service (January-March 1997) indicates
that UK-listed closed-end funds do not suffer from liquidity problems - the value-weighted trading
frequency for the entire industry is 0.41 days (ie, on average, closed-end fund shares are traded several
times per day).

93



Chapter 5: The Closed-End Fund Discount and Performance Persistence

reflect the investment objectives of the trust ''*. Most of these funds have a significant
exposure to the UK market. This gives rise to three style indexes measuring the size
effect, the market-to-book effect and the debt premium'”. The intercept, @, from
regressing NAV excess returns on the market and style indexes, measures the

contribution of the manager to the performance of the fund.

4
Ryavyt - Ret = a,;+ Bi(Rworia,: - Re.t) + B2(Ruk.t- Ret) + Z Bo (Ruig.t - Re )

1(y) 3

+ Ps(Rs,t-Re.t) + Ps(Rg,-Rv:) + Br(Rp,:-Ret) + €, (5.2)

where £, is the coefficient measuring the sensitivity of each factor. Ry, is the weekly
NAV total return for fund j and Ry, represents the factor return on the i
geographical market that is appropriate for fund j. Index returns include dividends and
are sterling denominated''®. All indexes are described in Table 5.2. Using weekly
data, we measure managerial performance over one-, two- and three-year periods. The

alphas are computed starting from the beginning of each calendar year.

''* The AITC’s monthly publications give a breakdown of exposures, fixed interest and cash versus
investments in different equity markets, for each of its members. Based on the 30" June 1996
monthly report, we choose the largest holdings to determine those two markets. The factors are
defined from the following market price indexes: MSCI Europe excluding UK, S&P 500 composite,
Nikkei 500, MSCI Pacific Basin excluding Japan, Milan Banca Commerciale Italiana, MSCI France,
MSCI Spain and DAX 100 price index.

"' The UK size effect is measured as the difference between the return on the Extended Hoare Govett
Smaller Companies index and the return on the FTSE 100 index. The FTSE 100 is used as a proxy for
the return on large companies. The UK market-to-book effect is measured as the difference between
the return on the FTSE 350 Growth index and the return on the FTSE 350 Value index. The UK debt
premium is the difference between the return on the FTA Government All Stock index and the
Interbank 1 month middle rate.

"'® The returns are sterling denominated and include the impact of appreciation/depreciation of the
foreign currency relative to the sterling.
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Table 5.2. Indexes Description

Type of Index Symbol Definition Source
Base Indexes 1.  Rweng FT S&P World Index Datastream
2. Ry FTSE 100 Index Datastream
Market Indexes 3. Rys S&P 500 composite Index Datastream
4. Rigm Nikkei 500 Index Datastream
5. Rrweme MSCI Pacific Basin excluding Japan Index Datastream
6  Remope MSCI Europe excluding UK Index Datastream
7. Ry Milan Banca Commerciale Italiana Index Datastream
8. RFmnce MSCI France Index Datastream
9. Rspn MSCI Spain Index Datastream
10. Rgemmy DAX 100 Index Datastream
Style Indexes 11. Rp FTA Government All Stocks Index Datastream
12. Rf UK Interbank 1 month (middie rate) Datastream
13. R, Extended Hoare Govett Smaller Companies Index  Dimson-Marsh (1997)
14. Rg FTSE 350 Growth Index FT-SE International
15. Ry FTSE 350 Value Index FT-SE International
Nine-factor model: three-year rolling window.  The three-year rolling window

methodology uses the same indexes as in Equation (5.2), but no intercept is allowed
and factors are expressed as single indexes. Managerial performance - referred to as
selection return - is defined as the difference between the fund NAV return and the
return on a passive portfolio whose style is estimated using the fund’s previous three

years of data. Equations (5.3) and (5.4) describe the two-stage procedure.

n n+Ss
Ryav.: = Br.«Rworid+ + B2 Rux.+ + Z G+ Bt Ry + Z DBet Rse + €t (5.3)
=3 k= n+}
n n+Ss
St = Ruay.t - [b1.Roworta.+ + bo.eRux.e + 3 $obisRus + Y beiRae]  (5.4)
1=3 k= n+l

where n=4. f,,is the coefficient measuring the exposure of fund i and b,, the estimate
computed from Equation (5.3) using data from month #-36 to t-/. S, is month 7

selection return. Ry, is the monthly NAV total return for fund j, at time 7. Ry,
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represents the factor return on the i” geographical market, for month 7. ¢, is a binary
variable determining the markets that are appropriate for fund j. For the nine-factor
model @, = 1 for two of the eight geographical markets and O for the other six markets.
Rsi, represents the factor return on the &” style index, for month . Index returns
include dividends and are sterling denominated. All factors are described in Table 5.2.
Managerial performance is the sum of monthly selection returns over one-, two- and
three-year periods. The rolling window methodology requires three years of data to
estimate the first monthly selection return. In order to increase the coverage of the
research, we back-fill the estimates of selection returns. We use data from month 7+ 36
to #+/ to compute month ¢ performance. Post-1990 data are therefore employed to

calculate out-of-sample selection returns for 1987-1989'"".

Fifteen-factor model: three-year rolling window. Since the beginning of the 1980s,
the investment trust industry has introduced many new fund categories which makes it
difficult to monitor each trust’s classification over time. The two previous
methodologies - the alpha from a seven-factor model and the rolling window approach
using nine indexes - both define fund exposure using a regression based on an asset
mix held at a particular period of time. The choice of the two geographical markets
used to reflect the fund’s exposure might result in a less-than-adequate model, as the
two chosen market indexes may not capture the fund’s true asset allocation. To adjust
for this potential drawback we replicate the three-year rolling window unconstrained
regression using a more extensive palette of indexes. Equations (5.3) and 5.4
measure the selection returns. For the fifteen-factor model, » = 10. The binary
variable, ¢, is 1 for all market indexes. Index returns include dividends and are sterling

denominated. The fifteen factors are described in Table 5.2.

""" Note that the 1987-89 back-filling procedure does not have any impact on the findings of this
research. The conclusions from the returns-based style analysis are unchanged if we exclude the first
36 monthly rankings corresponding to the back-filling estimation of selection returns.
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3.3.2. Constrained methodology: returns-based style analysis

The unconstrained regression approach potentially suffers from two drawbacks. First
it makes use of estimated factor loadings, £, which can be inappropriate as measures
of subsequent portfolio exposures. For example, the estimated £, may be negative,
despite the fact that short sales of market exposure are unusual in the closed-end fund
industry. Second, if the unconstrained approach defines the fund exposure based on
the asset mix held at a particular period of time, it might fail to capture the true risk

attributes of the funds that change exposure over time.

Returns-based style analysis, originally suggested by Sharpe (1992), is an alternative
approach for measuring the value added through active management. This technique

has been widely adopted by both researchers and investment professionals'"®.

Sharpe
uses quadratic programming to determine a fund’s effective exposures to the major
asset classes. The coefficients representing each exposure are constrained to lie
between 0 and 100 percent, and the sum of the effective exposures should be 100
percent. Equations (5.3) and (5.4) describe the constrained regression where selection
returns are measured using the entire palette of fifteen indexes and #» = 10.'"® The
binary variable, ¢, is 1 for all market indexes. Index returns include dividends and are
sterling denominated. All factors are described in Table 5.2. As for the other two

rolling window methodologies we back-fill the estimates of selection returns for the

"8 1 thank Steve Hardy of Zephyr Associates, Inc. for making StyleADVISOR available at the London
Business School.

"% The rolling window methodologies using the entire palette of indexes allow for the fund to change
exposure over time. If the manager, at time ¢, modifies the portfolio’s holdings and the fund becomes
exposed to a market, e.g. US, that outperforms in the following periods, the manager will receive
credit for this successful rotation. At time ¢, the NAV returns are not adjusted for the performance of
the US market because the factor loading corresponding to the S&P500, estimated using the returns
from month £-36 to t-2, is zero. In the following periods this factor loading will gradually reflect the
exposure to the US market.

97



Chapter 5: The Closed-End Fund Discount and Performance Persistence

first three-years of data. Using data from month #+36 to t+] to compute month ?

performance'.

The in-sample R-squared from this constrained regression procedure is bound to be
lower than the corresponding value for unconstrained regression with the same
indexes. However, the constrained coefficients may conform more closely to the
investment policy of the funds. By imposing constraints on the coefficients, the out-of-

sample fit may be improved.

3.4. The explanatory power of the different methodologies

The unconstrained and constrained multi-index methodologies provide a measure of
managerial performance after adjusting for the fund’s exposure. The importance of
managerial performance estimates depends on the quality of the approach. This
section compares the different methodologies in terms of in- and out-of-sample R-

squared.

The seven-factor model, following Gruber’s (1996) methodology, defines managerial
performance as the alpha from a regression covering one-, two- or three-year periods.
The quality of the approach can be measured by the in-sample R-squared. For the
comparison with the three-year rolling window methodologies, we use the R-squared
from the three-year regression. On the other hand, the rolling window methodologies
use three years of data to determine the factor loadings and estimate managerial
performance for the following period. The quality of these methodologies can be
measured by the in- and out-of-sample R-squared'?’. The R-squared from the

unconstrained regression is adjusted for degrees of freedom.

129 1 section 4 below we consider the results including and excluding the back-filling period.

'2 The out-of-sample R-squared is defined as R? = 1- Var(Error)/Var(4sset) where Error is the
selection return and Asset is the fund’s NAV return.
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The constraints that quadratic programming impose on the coefficients of the return-
based style analysis are such that conventional tests of statistical significance cannot be
used to evaluate the coefficients of the model. The overall quality of the approach,
however, can be measured by the out-of-sample R-squared. Table 5.3 shows the in-
and out-of-sample R-squared for each AITC fund category using the four
methodologies. The results include the funds that disappeared during the period 1987-
96, as noted earlier, 34 funds were unitised (open-ended), 56 were subject to a bid or

merge and 4 were liquidated.

Table 5.3. The In- and Out-of Sample R-squared from the Unconstrained and Constrained Methodologies

Panels A and B show the in- and out-of-sample R-squared, respectively. Columns labelled Uncon 7 represent the
R-squared for Gruber’s (1996) seven-factor model, Uncon 9 for the rolling window unconstrained nine-factor
model, Uncon 15 for the rolling window unconstrained approach using fifteen indexes and Constr 15 for the
returns-base style analysis using fifteen indexes. The adjusted R-squared for the unconstrained methodologies are
reported alongside. For each category of funds we define the R-squared as the equally-weighted average of the R-
squared from the individual regressions. The three-year rolling window regressions use 36 months of data. On
the other hand, Gruber’s three-year unconstrained regression uses 144 weekly observations. The sample includes
338 closed-end funds over the period 1987-96.

Panel A In-sample R-squared Panel B Out-of-sample R-squared
Category Uncon 7 Uncon 9 Uncon 15 Constr 15 Uncon9 UnconlS Constrl$
R® AgR? R* AR’ R®  AqR R R} R’ R’
International General 082 081 Q8s 081 032 086 083 038 035 059
International Capital Growth 066 065 078 071 088 080 074 021 020 053
International Income Growth 074 073 084 079 091 085 080 041 049 057
UK General 079 078 090 086 092 087 0387 044 040 0 66
UK Capital Growth 067 065 074 066 084 073 066 027 027 051
UK Income Growth 087 087 094 092 095 092 093 064 059 074
Smaller Companies 067 065 086 081 090 083 081 028 022 058
North Amenica 054 052 067 057 079 065 043 022 014 040
Japan 058 056 073 065 0387 079 065 004 0.14 039
Closed-End Funds 049 047 076 069 083 072 074 029 021 059
High Income 070 069 084 079 088 080 079 035 020 049
Continental Pan Europe 057 055 066 056 077 062 063 007 001 037
Far East excluding Japan 040 031 061 049 076 060 049 002 010 029
Far East including Japan 062 057 0.78 071 091 085 072 010 020 043
Unitised 068 063 082 077 089 082 079 047 042 054
Bid Merged 049 041 069 060 078 064 059 002 004 043
Liquidated 040 032 064 054 on 052 054 018 000 040
All categories 0.63 0.60 0.77 0.70 0.85 0.76 0.71 0.26 0.23 0.50
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The in-sample adjusted R-squared for the unconstrained methodologies increases with
the number of indexes. As can be seen at the foot of Panel A, the overall sample
average for the nine-factor model is 0.70 and the corresponding value for the fifteen-
index model is 0.76. The seven-factor model uses the excess returns and style indexes
expressed as differences. Compared to the nine-factor model that uses the same
indexes, the in-sample fit is lower. The adjusted R-squared is 0.60. The average in-
sample R-squared for the fifteen-indexes constrained methodology is 0.71, lower than
the equivalent value for the fifteen-factor unconstrained model'”?. The result is
consistent with Sharpe’s (1992) observation that imposing constraints on the
coefficients inevitably reduces the in-sample fit. However, as Sharpe points out, the
rolling window procedure needs to be compared in terms of the out-of-sample R-

squared.

Comparison of the two unconstrained approaches in Panel B shows that the nine-factor
model does slightly better with out-of-sample data than the fifteen-factor model; the
out-of-sample R-squared are 0.26 and 0.23, respectively. The nine-factor regression
can be considered as a partially constrained approach where the loadings, £, on six
market indexes are set equal to zero. This suggests that no important variable was
omitted when we prespecified two of the geographical markets. The scope for
improving out-of-sample R-squared by imposing restrictions is fulfilled if we introduce
appropriate constraints. The interesting result, however, is that the constrained
approach does much better out-of-sample than the unconstrained regressions. The R-

squared of the returns-based style analysis is 0.50. Qur conclusion is that the

'22 For our sample of 338 UK closed-end funds, we find that the Sharpe’s (1992) return-based style
analysis methodology has an average R-squared of 0.71 - 70 per cent of the funds have an R-squared
above 0.75 and 90 per cent have an R-squared higher than 0.50. The results show that the fifteen-
factor constrained model provides satisfactory estimates of asset mix for a very large sample of closed-
end funds. Our results are consistent with Fung and Hsieh (1997). They run Sharpe’s (1992) style
regression for 3,327 open-end US mutual funds and find that 47 per cent of the funds have an R-
squared above 0.75 and 92 per cent have an R-squared higher than 0.50.

100



Chapter 5: The Closed-End Fund Discount and Performance Persistence

constrained approach defines a superior performance benchmark for our analysis. The
other two rolling window unconstrained methodologies do not provide equally good

out-of-sample performance benchmarks.

The constrained approach needs now to be compared to Gruber’s (1996) seven-factor
model. The returns-based style analysis, as discussed earlier, does not suffer from
some of the disadvantages of the unconstrained approach. The constrained regression
restricts the factor loadings to be non-negative and, with its rolling window estimation,
allows for the fund to change its exposure over time. However, the rolling window
approach is less efficient in the sense that the relationship between NAV returns and
factor returns is measured using a smaller number of observations. The seven-factor
model is a simple methodology but it has an important drawback. The fact that
managerial performance is defined as the intercept of the multi-index regression implies
that the performance is measured with in-sample data. The approach does not capture
the investor’s expected returns since the measure of performance is not known until
after the end of the research period. In the next section we present the results from
Gruber’s (1996) seven-factor regression alongside those from the return-based style

analysis.

4. Empirical Results

Open-ended mutual funds are not traded companies but, instead, their size expands or
contracts depending on investor demand. As a result, their price is equal to their
NAYV. Gruber (1996) suggests that because of this structure, the management of open-
end funds is not priced, and he finds evidence of performance persistence in the US
mutual fund industry. He shows that managers who have in the past been “good”, tend
also to outperform in the future, and investors can earn superior returns by investing in
a portfolio of “well” managed funds. On the other hand, closed-end fund shares, fixed
in number and traded, are systematically priced at a value which differs from NAV.

Gruber (1996) argues that because the expectations of managerial performance are
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likely to be reflected in the share price, investors are unable to trade on the evidence of

managerial performance persistence.

We define managerial performance using the two methodologies presented in the
previous section: returns-based style analysis and the unconstrained seven-factor
model. In contrast with Gruber’s (1996) results, we find no evidence of managerial
performance persistence in the UK closed-end fund market. In terms of the pricing of
the funds, we also find no performance persistence in share price returns. Following
Gruber’s (1996) argument, if the expectations of managerial performance are
incorporated in the fund’s share price, discounts should reflect future managerial
performance - well managed funds ought to trade at a smaller discount. The results
provide no support for this hypothesis. Discounts do not seem to predict managerial

performance.

Finally, we investigate the relationship between the fund’s residual risk, measured by
the variance of selection returns, and the discount. In the context of derivative
hedging, the larger the basis risk, the less efficient is the arbitrage in driving prices
towards fundamental values. The same principle may be applied in relation to closed-
end funds. When basis risk is large, closed-end funds are priced as though there is an
implied cost of arbitrage. The greater the difficulty of hedging, the larger the discount.
We find evidence suggesting that higher residual risk portfolios are indeed associated

with larger discounts.

4.1. Managerial performance persistence

Studies of performance persistence aim to determine whether investors would do
better by choosing some funds rather than others. The literature has a strong focus on
mutual funds. Gruber (1996) confirms the results of Hendricks, Patel and Zeckhauser
(1993) and Goetzmann and Ibbotson (1994). All find evidence of persistence in

mutual fund performance over relatively short horizons (one to three years). On the
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other hand, Grinblatt and Titman (1992) and Elton, Gruber, Das and Hlavha (1993)
suggest the existence of persistence over periods of five to ten years into the future.
Evidence of fund performance persistence is very extensive, but Carhart (1997) argues
that persistence of returns can be attributed mainly to the difference in expenses
charged. Much of the remaining persistence is driven by the one-year momentum
effect of Jegadeesh and Titman (1993) and the consistent underperformance of worst-

return mutual funds.

Using our sample of UK closed-end funds, we test the hypothesis of managerial
performance persistence. Returns-based style analysis and Gruber’s (1996) seven-
factor model are used to define managerial performance. Equation (4.10) defines
NAV total returns. The fund’s dividend yield is added to NAV capital returns to
obtain a measure net of management fees. Funds are ranked on the level of past
performance and allocated to deciles. Past performance is measured over one-, two-
and three-year periods. The risk-adjusted returns of the ten portfolios are then
computed over the following one-year period, referred to as the performance period'*.
Table 5.4 shows the results with non-overlapping observations. The table also shows
the difference between deciles and whether these differences are statistically significant
- we use the Spearman rank correlation and t-tests. The Spearman rank correlation is
a nonparametric test measuring the correlation between the ranks of the deciles and
their average return over the subsequent performance period. To test the difference in
means between top and bottom deciles (and quintiles), we calculate the t-statistic under

the null hypothesis that the means are equal.

'Z As explained in Chapter 4, one of the drawbacks of the Datastream database is the way that NAV
is calculated. Every fund member of the AITC reveals its NAV monthly, or sometimes more
frequently. During the period preceding the next announcement, the NAVs are estimated. Once the
values are revealed, Datastream uses the new information to adjust past estimates. In order to avoid
any bias introduced by this backward re-adjustment, we leave a one-month lag between the selection
and the performance period.
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Table 5.4. Managerial Performance Persistence

The risk-adjusted returns for the selection and the performance periods are measured using the returns-based style
analysis approach and the unconstrained seven-factor model. Funds are ranked on past performance, measured
over the selection period, and allocated to deciles at the beginning of each calendar year. The portfolios™ returns -
the equally-weighted average of the funds’ risk-adjusted returns - are measured over the following one-year
performance period. The results from the performance period are based on non-overlapping observations.
Percentage selection and performance returns are measured with a month interval. Column Constrained 15
represents the annualised percentage cumulative selection returns using Sharpe’s (1992) constrained
methodology. The selection returns of each decile are cumulated over one-, two- and three-year performance
periods. Column Unconstrained 7 shows the abnormal return from Gruber’s (1996) unconstrained seven-factor
model. For each decile we compute the performance period one-, two- and three-year alpha. Spearman rank
correlation coefTicients are also computed between the value of each decile’s average performance and its rank.
The sample includes 338 UK closed-end funds over the period 1987-1996. Significance levels are denoted by
22 (1% level ), ** (5% level)and * (10% level).

Panel A: Average Performance

Decile of NAV performance 1-year performance based on 1-vear performance based on 1-year perfonmance based on
over selection penod previous 1-year performance previous 2-year performance previous 3-year parformance
c d15 Un a7 C d1s U a7 c d15 U d7
1 (Highest performance) 0.3 32 0.0 1.7 4.4 1.9
2 1.5 1.1 20 2.1 1.2 35
3 0.9 1.0 1.3 3.7 0.7 1.1
4 0.8 1.3 1.3 22 24 1.4
5 0.9 0.3 1.1 1.2 14 14
6 0.0 0.2 1.6 28 1.1 0.6
7 0.7 1.8 03 1.3 24 1.5
8 0.2 2.2 02 0.9 0.5 -1.4
9 0.2 0.0 0.0 0.3 1.3 0.5
10 (Lowest performance) 0.3 -1.1 -0.9 -1.0 -1.8 0.0

Panel B: Rank Correlation Test and Diferences in Performance

Spearman Rank Coefficient 041 0.7]1 *» 0.58 * 0.72 »» -0.07 0.70 **
Top - Bottom decile -0.02 426 0.88 2.78 -2.60 1.95
Top - Bottom quintile 0.84 2.70 1.44 2.29 -1.34 2.47

The unconstrained multi-index approach might suggest the existence of performance
persistence - the rank correlation coefficients for one-, two- and three year periods are
all significant at the 5 percent level. The methodology cannot, however, provide a
positive result in terms of the differences in the abnormal return of the top and bottom
performing groups. Returns-based style analysis reveals no evidence of performance

persistence. Neither the rank correlation coefficients nor the t-statistics for the test of
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the difference in selection returns of top and bottom performing groups are
significant'*, Top performing funds do not seem to outperform in the following
period. We also measure performance persistence using equal length selection and
performance periods (these results are available on request from the author) - on this
basis, the conclusions are unchanged from those presented here using a one-year

performance period.

The unconstrained methodology suffers severe look-ahead bias: an investor could not
devise a portfolio strategy that generates this level of performance until after the
sample period has ended. In particular, the methodology is based on the assumption
that the asset mix is fixed. This could potentially fail to capture the risk attributes of
the funds that change exposure over time and explain at least part of the difference in
results between the two methodologies. The comparison of the two methodologies
tends to suggest that the weak evidence of performance persistence using the seven-
factor unconstrained regression reflects drawbacks in this approach. We conclude that

there is no performance persistence in the UK closed-end fund market.

The weak evidence of performance persistence using the unconstrained seven-factor
model is, of course, consistent with Gruber’s (1996) finding of performance
persistence in the US mutual fund industry. However, our UK evidence is much
weaker and is not supported by the results from the returns-based style analysis
methodology. A possible explanation for the different results in the two markets might
be related to fees. We examine performance persistence after deduction of fees, while
Gruber’s (1996) study relates to gross, rather than net, performance. If good
managers charge more, gross NAV persistence could disappear with our measure. On
the other hand, if there is no NAV persistence, cross-sectional variation in the level of

fees could induce the appearance of performance persistence.

'** Out of nine measures, one is significant at the 10 percent level, as would be expected by chance.
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4.2. Share price performance persistence

Investors cannot buy or sell the fund shares at the NAV because closed-end funds
systematically trade at a price which differs from NAV. The next step is to investigate
share price performance persistence. Jegadeesh and Titman (1993) show that relative
strength strategies - buying past winners and selling past losers - generate significant
profits when returns are measured over three- to twelve-month periods. On the other
hand, the contrarian literature shows that buying past losers and selling past winners
earns abnormal returns over very short intervals (one week to one month, Jegadeesh

(1990)).

Funds are ranked on the level of past performance, measured by total share price
return, and allocated to deciles. Past performance is computed over one-, two- and
three-year periods, referred to as the selection periods. The share price performance of
the ten portfolios is then computed over the following one-, two- and three-year
periods, referred to as performance periods. Selection and performance returns are
measured with one month intervals to adjust for negative autocorrelation created by
the bid/offer spread and thin trading. Table 5.5 shows no evidence of share price

performance persistence.

Our evidence provides no support for the Jegadeesh-Titman momentum hypothesis.
Past winners do not seem to do better than past losers'”. On the contrary,
performance measured over two and three years is characterized by a negative and
significant rank correlation coefficient - past winners tend to do worse than past losers.
When past performance is measured over two-year periods, the t-test tends to suggest
that the difference between top and bottom deciles is statistically significant. The

results are consistent with the evidence of price reversal discussed in Chapter 6.

125 The results for six-month periods (available from the author) also show no momentum in share
price returns.
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Table 5.5. Share Price Performance Persistence

Funds are ranked on past share price performance, measured over one-, two- and three-year selection periods, and
allocated to deciles at the beginning of each calendar year. The portfolios’ return - the equally-weighted average
of the funds’ share price performance - are measured over the following one-year performance period. The results
from the performance period are based on non-overlapping observations. Percentage selection and performance
returns are measured with a month interval. Spearman rank correlation coefficients are also computed between
the value of each decile’s average performance and its rank. The sample includes 338 UK closed-end funds over
the period 1987-1996. Significance levels are denoted by *** (1% level), ** (5% level) and * (10% level).

Panel A: Average Share Price Performance

Decile of share pnce performance 1-year performance based on 1-year performance based on 1-year performance based on
over selection penod previous |-year performance previous 2-year performance previous 3-year performance

1 (Highest performance) 12.15 9.78 7.27

2 13.94 8.86 7.82

3 11.89 11.29 12.15

4 13.67 12.17 11.93

5 11.67 13.27 12.85

6 11.57 13.00 9.62

7 12.07 13.86 10.81

8 13.96 10.81 10.50

9 15.21 17.22 13.67

10 (Lowest performance) 17.81 17.87 16.21

Panel B: Rank Correlation Test and Diferences in Performance

Spearman Rank Coefficient -0.47 <0.79 **=* -0.65 **
Top - Bottom decile -5.65 -8.09 * -8.94
Top - Bottom quintile -3.47 -8.23 = -7.39

4.3. Discount as a predictor of managerial performance

The managerial performance theory suggests that discounts reflect the perception of
managerial ability to perform relative to a passive investment strategy. In this section
we revisit the hypothesis using a definition of managerial performance adjusted for the
fund’s asset exposure. The relationship between discounts and future managerial
performance is investigated using the same ranking methodology. At the beginning of
each calendar year, the 338 funds are allocated to deciles based on the level of their
discounts. The performance of each decile is measured using both returns-based style
analysis and the unconstrained seven-factor model. The portfolios are an equally-

weighted average of the funds’ performance. The hypothesis that discounts reflect
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future managerial performance implies that the small-discount portfolio (Decile 1)
should earn a higher NAV return. Measuring two-and three-year performance of the
portfolios constructed based on the discount level at the beginning of each calendar
year, uses overlapping observations. To overcome the problem when interpreting the
average results from the rankings we use non-overlapping sub-periods. For the two-
year performance we test the relationship using, first, the odd rankings and then we
repeat the procedure using even rankings. The table reports the average of the two
series. For the three-year performance the results are the average of three series. The
Spearman rank correlation coefficient and the test of the difference in risk-adjusted
returns between the top and bottom deciles measures that relationship. Table 5.6

shows the results.

The unconstrained multi-index regression provides no support for the managerial
performance theory that discounts reflect the expectations of future managerial
performance. Neither the rank correlation coefficients nor the test for the difference in
performance between top and bottom groups tend to suggest a positive and significant
relationship between discounts and future managerial performance. The return-based
style analysis approach confirms these results. There is no evidence that small
discounts (high price to NAYV ratios) are an indication of good future management

performance'%.

12 The results are unchanged if we exclude the first 36 monthly rankings corresponding to the back-
filled estimations of selection returns.
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Table 5.6. Average Managerial Performance of the Top- and Bottom-Discount Portfolios.

Funds are ranked on the level of the discount and allocated, at the beginning of each calendar year, to deciles.
The performance of the ten portfolios is measured using returns-based style analysis and the unconstrained seven-
factor model. Column Constrained 15 represents the annualised percentage cumulative selection returns using the
constrained methodology. For each decile, percentage selection returns are cumulated over one-, two- and three-
year periods. Column Unconstrained 7 represents the annualised percentage abnormal return from Gruber’s
(1996) unconstrained seven-factor model. For each decile we compute the one-, two- and three-year alpha. To
avoid the problem of overlapping observations when measuring performance over periods longer than one year,
we create non-overlapping sub-series. For performance measured over two- and three-year periods, the table
reports the average of two and three sub-series, respectively. Spearman rank correlation coefficients are also
computed between the value of each decile’s average performance and its rank. The sample includes 338 UK
closed-end funds over the period 1987-1996. Significance levels are denoted by *** (1% level), ** (5% level)
and * (10% level).

Panel A: Average Managenal Performance

Decile of discount 1-year performance 2-year performance 3-year performance
based on discount based on discount based on discount
Consramed 15 Unconstraned 7 Constramed 15 U d7 G d15 U d7
1 (Largest premium)® -1.0 04 -1.3 0.0 0.7 03
2 -1.6 -1.5 -0.9 -0.2 0.5 -0.9
3 -0.3 -0.2 0.0 0.5 1.0 12
4 -1.1 0.6 0.5 1.6 0.3 0.5
5 13 0.8 1.6 19 1.5 12
6 20 03 1.0 0.8 12 0.5
7 04 1.0 14 1.0 14 0.5
8 09 1.1 1.0 2.1 1.1 21
9 0.1 2.1 0.8 1.8 1.0 0.7
10 (Largest discount) 2.7 0.7 0.5 08 21 0.0

Panel B: Rank Correlation Test and Diferences in Performance

Spearman Rank Coefficient -0.18 -0.42 -0.58 * -0.58 * -0.73 ** -0.33
Top - Bottom decile 1.63 1.09 -1.74 -0.85 -281* -0.33
Top - Bottom quintile -0.04 -1.28 -1.73 * -143 -1.66 -1.00

¢ Largest premium / smallest discount

On the other hand when funds are ranked on past managerial performance, measured
over one, two and three years, and allocated to deciles, the bottom performing
portfolios tend to be characterised by larger discounts (low ratios of price to NAV). If
the manager has performed poorly in the past, the fund will trade at a larger discount.
The evidence, however, is not very strong, in particular when the performance is

measured over one-year periods. Table 5.7 shows the results. The analysis of the
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relationship between discounts and managerial performance suggests that price weakly

reflects past performance, but incorporates no expectations of future performance.

Table 5.7. Average Discount of the Top- and Bottom NAV Return Portfolios.

Funds are ranked on the level of past managerial performance, measured over one-, two- and three-year periods,
and allocated to deciles at the beginning of each calendar year. The table shows the percentage discount of each
decile. The discounts are the logarithm of an equally-weighted average of the funds’ price to NAV ratios.
Spearman rank correlation coefficients are also computed between the value of each decile’s average discount and
its rank. The sample includes 338 UK closed-end funds over the period 1987-1996. Significance levels are
denoted by *** (1% level), ** (5% level) and * (10% level).

Panel A: Average Discount

Decile of NAV performance Discount based on Discount based on Discount based on
over selection period 1-year performance 2-year performance 3-year performance
Comtramned 15  Unconstraned?  Constramed 15 U d7 G d15 U 47

1 (Highest performance) -13.8 -12.5 -11.1 -12.0 -11.3 -10.9
2 -12.4 -12.9 -12.5 -10.9 93 -11.1
3 -10.9 -12.1 93 -12.4 -10.2 -11.6
4 -134 -14.7 -11.6 -13.7 -10.4 -11.4
5 -12.5 -14.9 -13.0 -14.7 -11.3 -11.8
6 -13.7 -14.2 -11.3 -14.8 -104 -13.2
7 -13.2 -14.9 -12.8 -12.4 -12.0 -13.4
8 -14.7 -13.8 -12.3 -15.4 -11.0 -14.7
9 -12.7 -14.8 -11.6 -18.3 -13.0 -16.4
10 (Lowest performance) -16.3 -20.2 -15.7 -19.5 -15.3 -234

Panel B: Rank Correlation Test and Diferences in Discount

Spearman Rank Coefficient 044 0.73 ** 054 * 0.92 ** 0.70 ** 0.99 *++
Top - Bottom decile 251 7.69 ** 4.67 ** 7.53* 399 ¢ 12.46 **
Top - Bottom quintile 138 * 482 ** 1.86 9.44 ** 3.83 ** 8.88 **

4.4. Residual risk and cost of arbitrage

Empirical evidence shows that closed-end funds systematically trade at a share price
that differs from NAV. If there is a cost to arbitrage, the difficulty of hedging
determines the arbitrage profitability and the magnitude of the mispricing. Pontiff
(1996) shows that, in the US closed-end fund market, the share price is more likely to
deviate from NAV for funds that are characterised by higher specific risk. He
measures the unhedgeable risk by the volatility of the residuals from regressing NAV

returns on a set of assets.
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Returns-based style analysis defines selection returns as the difference between the
fund NAV return and the return on a passive portfolio with the same style of the fund.
We measure the fund’s residual risk as the volatility of the selection returns. If there is
a cost to arbitrage, the fund’s price can be expected to deviate from the sum of the
NAYV and the “correct” discount. Therefore, if it is difficult to hedge - the residual risk
is high - we can expect more extreme discounts. That is, when the price is too high,

arbitrage fails to push closed-end prices to the appropriate levels.

Using the returns-based style analysis approach we rank the funds on residual risk
measured over one-, two- and three-year periods and construct ten portfolios. Funds
are ranked at the beginning of each calendar year. The absolute value of each decile’s
discount'? is then computed as at the start of the following year. Table 5.8 (Panel A)
shows the results. Both the rank correlation coefficients and the test for the difference
in residual risk between top and bottom groups tend to suggest that high-residual risk
portfolios are associated with large discounts. The higher the residual risk, the higher

is the absolute value of the discount. The results confirm Pontiff’s (1996) evidence.

127 The absolute value of the discount is defined as | di| = | In (P:/ NAV?) | where P, and NAV,

are the share price and the net asset value of the closed-end fund, respectively. As discussed in
Chapter 4, the average discount of the decile is the logarithm of 1 plus the equally-weighted average
of the absolute value of the price to NAV ratio minus 1.
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Table 5.8. Absolute Discount and Residual Risk

Panel A: Funds are ranked on the level of residual risk, measured by the monthly selection return standard
deviation, and allocated to deciles at the beginning of each calendar year. Decile 1 corresponds to the highest
residual risk. The volatility of the selection returns is measured over one-, two- and three-year periods. The table
shows the percentage absolute value of each decile’s discount. The average discount of the decile is the logarithm
of 1 plus the equally-weighted average of the absolute value of the price to NAV ratio minus 1. Panel B: Funds
are ranked on the level of the discount absolute value and allocated to deciles at the beginning of each calendar
year. Decile 1 corresponds to the largest discount absolute value. The residual risk, defined as the selection
return standard deviation, of the ten portfolios is measured over one-, two- and three-year periods. The portfolios
are the equally-weighted average of the funds’ residual risk. Panel B shows the results expressed as the
percentage of selection return volatilities. To avoid the problem of overlapping observations when measuring
selection returns over penods longer than one year, we create non-overlapping sub-series. For selection returns
measured over two- and three-year periods, the table reports the average of two and three sub-series, respectively.
The table reports the results from the test of the difference between the top and bottom deciles alongside the
Spearman rank correlation coefficients. The sample includes 338 UK closed-end funds over the period 1987-
1996. Significance levels are denoted by *** (1% level), ** (5% level) and * (10% level).

Panel A: Deciles based on Residual risk Panel B: Deciles based on Discount

Decile of Dwcountbasedon  Ducountbmedon  Dmcount based on Residual nsk n Residual nisk m Residual nsk in
ranking variable l-year res nsk 2-year res. nsk 3.yearres nsk followmg | year folowmg 2yeans  following 3 years

1 (High) 14.1 13.8 12.0 3.10 290 2.83

2 12.8 12.8 119 2.49 245 2.31

3 12.5 12.1 11.7 1.83 1.71 1.67

4 14.7 12.6 13.2 1.82 1.90 1.95

5 119 12.8 11.2 1.81 1.72 1.70

6 124 114 10.0 198 1.97 2.05

7 124 10.6 104 1.91 1.94 1.91

8 12.3 11.9 10.5 1.94 1.94 1.83

9 11.6 11.4 11.0 2.00 2.05 1.94

10 (Low) 12.2 11.6 114 217 2.17 227

Panel C: Rank Correlation Test and Differences in Discount and Residual Risk

Spearman Rank CoefT. 0.78 *** 0.72 ** 0.62 * 0.07 0.04 0.22
Top - Bottom decile 1.87 ** 223 *» 0.57 0.93 ** 0.72 »» 0.56
Top - Bottom quintile 147 * 192 # 0.74 0.71 ** 0.56 * 047 *

The level of funds’ residual risk tends to be relatively stable (Dimson and Marsh
(1983)), so we would expect the relationship between residual risk and discount to be
persistent over time. To check this, we look at using the discount as a predictor of
subsequent levels of residual risk. Ranking the funds on the absolute value of the
discount and measuring the residual risk of the deciles shows the same relationship

between funds’ risk and their discount. Large-discount portfolios are associated with
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high residual risk. Table 5.8 (Panel B) shows the results for residual risk measured
over one-, two- and three-year periods. The results show that the relationship between
discounts and future residual risk is not as strong as between discounts and past
residual risk, in particular in terms of the rank correlation coefficient. This suggests

that discounts tend to reflect past rather than future unhedgeable risk.

5. Conclusion

This chapter revisits one of the traditional theories of the discount - managerial
performance - which claims that discounts reflect the perception of management ability
to perform relative to a passive portfolio. The fact that discounts do not seem to be
positively correlated to future NAV returns may explain why so few studies have
looked at managerial performance. However, prior tests have focused on raw
estimates of NAV returns, and have limited power. The literature implies either that
the relationship between discounts and managerial performance does not exist, or that

the power of tests based on NAV returns is too low.

The objective of this chapter was to rectify the weakness of using the return on NAV
as the definition of managerial performance. We measure performance after adjusting
for the risk and factor exposures of the fund. To define the value added by active
management we use two methodologies - the unconstrained and the constrained multi-
index regression. The first approach follows Gruber (1996) and defines performance
as the intercept of a multi-index unconstrained regression. Within the unconstrained
framework we also use a three-year rolling window to measure monthly abnormal
returns. The unconstrained methodology defines fund exposures based on the asset
mix held at a particular period of time. Choosing the set of indexes which most closely
reflect the investment policy of the trust does not allow for the fund to change
exposure over time. Therefore, we replicate the results from the rolling window
methodology using the entire palette of indexes and compare the adjusted R-squared.

The alternative approach is Sharpe’s (1992) returns-based style analysis, in which
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factor loadings are constrained to be non-negative and add to unity. The
unconstrained and constrained regressions provide measures of managerial
performance. The comparison of the different methodologies shows that the
constrained approach does much better out-of-sample than the rolling window
unconstrained regressions. We define managerial performance using Gruber’s (1996)

seven-factor model and Sharpe’s (1992) returns-based style analysis.

Using our sample of UK closed-end funds, we find weak evidence of performance
persistence using the seven-factor unconstrained regression. This is consistent with
Gruber’s (1996) conclusion in his Presidential Address on performance persistence in
the US mutual fund industry. However, our evidence is much weaker, and is not
supported by the results from the returns-based style analysis. The comparison of the
two methodologies tends to suggest that the weak evidence of persistence using the
seven-factor model results from drawbacks in the unconstrained regression approach.
Consequently, we conclude that there is no performance persistence in the UK closed-

end fund market.

Closed-end funds are systematically priced at a value that differs from NAV. In terms
of their pricing, we find no evidence of share price performance persistence. On the
contrary, there is evidence of price reversal. Gruber (1996) argues that the price of
closed-end funds should incorporate the expectations of managerial performance. We
find that discounts weakly reflect past performance, but do not seem to predict
performance. The results tend to suggest that practitioners might be wrong in

believing that discounts reflect future managerial performance.

Finally we test the hypothesis that a fund’s residual risk affects the discount. Pontiff
(1996) shows that funds with large unhedgeable risk trade at higher discounts. We
confirm his results, defining residual risk as the variance of selection returns. The

greater the difficulty of hedging - as measured by each fund’s residual risk - the higher
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the discount. This relationship also holds when we use discounts as a predictor of

residual risk in subsequent test periods.
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Chapter 6

Time-Series Behaviour of UK Closed-End Fund Discounts

1. Introduction

This chapter investigates the time-series behaviour of UK closed-end fund discounts
and extends research previously carried out for the US market. We attempt to
characterise the discounts in terms of autocorrelation, stationarity, mean-reversion and
cointegration. The idea is to identify the factors that might drive the model of the

discount generating process to be analysed in Chapter 7.

The analysis shows that discounts are highly autocorrelated in their levels but not in
their first differences. Nevertheless, we find weak evidence of price reversal. We also
show that UK closed-end fund discounts have a tendency to revert to their mean and
fluctuate around it within a certain range. Furthermore, there is strong evidence of UK

closed-end fund discounts moving together.

2. Data Description

For the entire UK closed-end fund industry, Datastream provides share price and
undiluted NAV with prior charges valued at par. Discounts are computed using
monthly data from January 1980 to March 1997. See Section 2 of Chapter 4 for the

definition of the discount.
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We investigate almost the entire UK investment trust industry, with the exception of
funds that invest in unquoted securities (Venture & Development), specialist funds
(Commodity & Energy and Property), Emerging Market funds and Split Capital

' The fourteen categories'” under investigation cover 244 funds. Table 2.1

trusts
describes the categories and Table 6.1 below details the individual funds. Some of the
results are based on the International General category (general investment trust
companies with less than 80 percent of their assets invested in any geographical area).
Although there are only 17 funds in this category, they are major players in the

SeCtOI‘BO.

128 This study does not investigate in detail the Split Capital Trusts category. Nevertheless, some of
the funds are included in other categories; in our 244-fund sample, 17 of the funds are also Split
Capital Trusts (see Section 4 of Chapter 2 for the computation of discount/premium on Split Capital
funds).

12 Because of their small number and similarity to the funds in the Continental Europe category, we
include the three funds of the Pan Europe category in the Continental Europe category.

'%80 per cent of the International General funds are included in the FTSE-AIl share index, whereas
only 40 per cent of all the investment trusts are part of the index. Furthermore, the International funds
represent 10 per cent of the number of investment trusts included in the index, but 28 per cent in
terms of market capitalisation.
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The table details the funds in each AITC category and their management group. An asterisk indicates a split-

Table 6.1. UK Closed-End Funds - March 1997

capital fund.
Funds Management Group Funds Management Group
1 Intermational Gemeral 4 UK Gemeral
Allance Trust Independent Albany Inv Trust Independent
Bankers Inv Trust Henderson Investors Bnush & Amenaan It Independent
Banng Tnbune Banng Pnvate Edinburgh Inv Trust Edinburgh Fund Managers
Bntish Inv Trust Edinburgh Fund Managers Foreign & Colomal Pep Inv Tst. Foreign& Coloraal
Brunner Inv Tst. Kleinwort Benson * Foreign & Colorual Spe Utils Forergn& Coloral
Foreign & Colomal Foreign& Colomal Finsbury Growth Tst. Finsbury
Law Debenture Independert Finsbury Trust Finsbury
Majedie Invs Independent Flemang Claverhouse Flerming
Mid Wynd Int} Ballie Gifford * Fnends Provident Ethical FP
Personal Assets Independent * Gart.Scotland Gartmore
Scottrsh Amencan Stewart lvory Govett Strategic Govett (John)
Scottish Eastern Martin Cume * Guirmess Fhight Extra Income Guirmess Fhght
Scottish Mortgage Ballie Gifford Inv Tst. Guernsey 3
Scottish Inv Independent * Jupter Split Jupiter
Second Albance Independent Malvem Uk index Tst Edinburgh Fund Managers
Value Realisaton Tst. Rothschald (N Meraury Keystone Mercury
Witan Inv Co Henderson Investors Welsh Industnal It Independent
2 International Capital Growth S UK Capital Growth
Anglo & Overseas Morgan Grenfell Asset Management Inv Co Independent
Banng Stratton Banng Pnvate Broadgate It ICE
Brntish Empare Secs Ivory& Sime Fidebity Spc Values Fidelity
Commercial Unson Env Commeraial Union Flemmng Enterpnse Flemung
Dunecin Worldwade Edinburgh Fund Managers Ivory & Sume Ias Trust Ivory& Sume
Electne & General Henderson Investors Klewnwort Endowment Kleutwort Benson
English & Scotish Gartmore Klein 2Nd Endowment Klewnwort Benson
Finsbury Technology Finsbury Legal & General Recovery Legal&General
Finstary Wwd. Pharm. Finsbury Lafe Offices Opps Scottish Value
Flemung Overseas Flerung * M&G Recovery M&G
Govett Global Smcos Govett (John) Pictet Bntish Inv Co Pictet UK
Greenfnar Henderson Investors Schroder Uk Growth Schroder
Henderson Technology Henderson Investors Tavemers Trust Abtrust
* Jupter Intermational Green Juprter Undervalued Assets Scottish Value
Kleinwort Overseas Klemnwort Benson
Monks Inv Trust Ballie Gifford 6 UK Income Growth
Murray Smaller Mkts Muray Johnstone Dunedin Inc Growth Edinburgh Fund Managers
Overseas Inv Morgan Grenfell Foreign & Colorual Income Growth Foreign& Coloral
Pnmadona Juprter * Flenmng Income & Capital Flemung
Ptarmagan intemational Stewart Ivory * Gartmore Bntish Income & Geowth Gartmore
RIT Capatal Partners Rothschuld (J) Capital GT Income Growth LGT
* TR Technology Henderson [nvestors Investors Capital Ivory& Sime
Updown Inv Cazenove Fund Management Lowland Inv Henderson Investors
Warants & Value Scottish Value * M&G Equity Ma&G
* M&G Income M&G
3 Internatienal Income Growth Merchants Trust Kleunwort Benson
Bntsh Assets Ivory& Sime Morgan Grenfell Equity Income Morgan Grenfell
* Flermung Worldwmde Flemng Murray Income Murrsy Johnstone
Murray Intemational Murrsy Johnstone Perpetual Income & Growth Perpetual
Secunties Trust of Scotiand Martin Cume Prolific Income Prohfic
Schroder Income Gw Schroder
Temple Bar Guinness Flight
TR City Of London Henderson Investors

Value & Income

OLIM




Chapter 6: Time-Series Behaviour of UK Closed-End Funds

Table 6.1. UK Closed-End Funds - March 1997 (Cont’d)

Funds Management Group Funds Management Group
7 High Income Smaller Companies (Cont'd)
Abgust Convertible Income Abtrust Moorgate Smalier Cos Incame Martin Cume
Abtrust High Income Abtrust Mumay Enterpnse Murray Johnstone
Bzw Convertible Barclays Gobal Natwest Smaller Cos Gastmore
Carmgomn Building Societies Camgonn (JP) Perpetual UK Smcos. Perpetual
City Merchant High Yield INVESCO Pnvate Portfobo Piot Inv Tst. Rutherford
Dartmoor Inv Tst Exeter Asset Management Saracen Value Tst. SFM
Geared Income Trust Broker Financal Services Shures Smaller Cos Qlasgow Investment Managers
Glasgow Income Glasgow Investment Managers Smaller Comparues It Abtust
Govett High income Govett (John) St Andrew Trust Martin Cume
Henderson Highland Henderson Investors The Knox D'Arcy Tst. Knox D' Arcy
Invesco Convertible INVESCO Throgmorton Preferred Income Scottish Value
¢ Olum Convertible OLIM Throgmorton Trust Framlington
Shures Income (asgow [nvestment Managers TR Smaller Compames Henderson Investors
TR High Income Henderson investors
10 North America
8 Clesed-End Funds Amencan Oppor T'st Hambro (J O)
Benfield & Rea Rea Brothers Amencan Trust Edinburgh Fund Managers
Capital Geanng Tst. Cazenove Fund Management Canadian General Inv Maxwell Meighen & Associates
Exeter Preferred Capital Exeter Asset Management Foreign & Coloraal US Smaller Cos Foreign& Colovsal
Inv Tst Of Inv Trusts Juprter Flenung Amencan Flemng
London & St.Lawrence Independent Govett Amer Smcos Govett (John)
New City & Commercial INVESCO Healthcare Reform Tst. HealthReform Partners Inc
Scottish Value Scottish Value North Atlantic Smcos Hambro () O)
World Trust Fund Lazard Freres Renaissance US Gw & inc Renaissance Capital Group inc
Second London Amencan Hambrecht & Quast
9 Smaller Companies US Smaller Compasues Wellington
31 Sm Quoted Cos Trust k]
Aberforth Smaller companies Aberforth 11 Far East: excluding Japan
* Aberforth Split Level Aberforth Abtrust Asan Smcos. Abtrust
Arcable Smaller Ents Scottish Amcable Abtrust Emerging Asa Abtrust
Beacon Inv Trust Rutherford Abtrust New Dawn Abtrust
Dunedin Smaller Cos Edinburgh Fund Managers Abtrust New Tha Abtrust
Eaglet Inv Tst. Rutherford Australian Opps Ingot Capstal
Edinburgh Smceos It. Edinburgh Fund Managers Edinburgh Dragon Tst Edinburgh Fund Managers
Foreign & Colomal Smaller Cos Foreign&Colomal Edinburgh New Tiger Edainburgh Fund Managers
Flemmng Fledgeling Flemang Edinburgh Jave Edinburgh Fund Managers
Flermng Mercantile Fleming Fidelity Asian Values Fidelity
Flemng Smaller Cos Flerang First Phalippune Jupter
Framlington 1000 Smcos Framlington Gartmore Emrg Paafic Gartmore
Garmore Micro Index Gartimore Govett Asian Smcos. Govett (Jotm)
Gartmore Sraller Cos Gartrore Hambros Sm.Asan Hambros
Geoup Trust Legal&General Ventures Invesco Asia Trust INVESCO
Henderson Strata Henderson Investors Invesco Korea INVESCO
Herald Inv Tst Herald Korea Asia Fund Korea Asia
Hill Samuel Uk Eneg. Huil Sarmuel Korea Ewope Fund Schroder
Hoare Govett Smeos Broadgate New Zealand Inv Exeter Asset Management
Hoare Govett 1000 [dx Broadgate Pacific Assets Ivory& Sime
Ivory & Sume UK Discovery Ivory& Sime Paafic Honzon Balbe Gafford
Ivory & Sime Uk Smaller Cos Ivory& Sime Scothsh Onental Smcos Stewart Ivory
Intl Brotechnology Rothschald Scottish Asian Murray Johnstone
Invesco Eng & Intl INVESCO Schroder AsaPaafic Schroder
Invesco Enterpnse INVESCO Schroder Korea Fund Schroder
Klewnwort Smaller Cos. Klewnwort Benson Siam Selective Growth M ent | } (G
* Lloyds Smaller Comparnes Hill Sarmuel Singapore Sesdaq Fund Govett (John) (Jersey)
Montanaro Uk Smoos. Morganaro Tawan Inv Tst Jupter
Moorgate Inv Martin Cume Tea Plantations Inv.Tst Regent (UK)
TR Paafic Henderson Investors
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Table 6.1. UK Closed-End Funds - March 1997 (Cont’d)

Funds Management Group Funds Management Group

12 Far East: including Japan 14 Centinental Eurepe
Asia Healtheare Lloyd George Abtrust European Index Abtrust
Foraign & Coloral Paafic Foreign& Colomal Continental Assets Ivory& Sime
Flevmng Far Eastemn Flemung European Assets Tst. Ivory& Sime
Govett Onental Govett (John) Foreign & Colomal Ewotrust Foreign& Colomal
Martin Cumne Paaific Martin Cume Foreign & Coloreal German Foreign& Coloraal
TR Far East Income Henderson Investors Fidelity Eur Values Fidelity

Furst Ireland AlB

13 Japan Flerung Cont Europe Flemng
Atlantis Japan Growth Atlantis Flemng Eur Fledge Flemng
Ballie Giff Japen Ballie G fford Garynore European Gartmore
Balhe Shun Nippon Ballie Gifford German Inv.Tst. Hill Samuel
Edinburgh Japan Edinburgh Fund Managers German Smaller Cos Hull Sarmuel
Fidelsty Japanese Values Fidelty * Henderson Eurotrust Henderson Investors
Flermng Japanese Flermung Martin Cume Eur Martin Cume
Gartmore Select Sapanese Gartmore Mugray Ewopean Muray Johnstone
GT Japan LGT NatWest Insh Smcos Gartmore
HTR Japan Smcos Henderson Investors Panbas French lnv Panbas
Invesco Japan Dsy INVESCO Second Market Inv Co Lombard Odier
Invesco Tokyo Trust INVESCO ‘TR Ewropean Growth Henderson Investors
IF Fledgeling Japan Jasdine Flermung Voyagew Eur Smcos. Voyager intemational
JF Japan Otc Jardine Fleming
Martin Cume Japan Martin Cume 15 Pan Europe
Pespetual Japanese Perpetual Ewropean Smaller Cos Thomton
Schroder Japan Growth Schroder Klemnwort Charter Kleinwort Benson

Mercury Eur Pvin. Mercury

3. Summary Statistics

Source: NatWest Securities (January 1997).

As illustrated in Figure 2.1, the discount on UK closed-end funds gradually narrowed

from an average of 33.5 percent at the beginning of the 1980s to approximately 5

percent in 1994. The trend then started to reverse and the average discount is

currently around 13 percent. Panel A of Table 6.2 shows the average discount of the

244-fund sample over the period 1980 to 1997, measured both as an equally-weighted

and market value weighted average. The trend for the market value weighted average

discount shows a similar narrowing during the period 1980-1994 to the equally-

weighted measure. For most years, the market value weighted average discount is

larger than the equally-weighted value. The results suggest that large funds tend to be

characterised by higher discounts.
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Table 6.2. Average Discount and Closed-End Funds’ Volatility

Panel A shows the percentage average discount of the 244-fund sample over the period 1980-1997. The equally-
weighted average discount is defined as the logarithm of the equally-weighted average price to NAV ratios. The
market value weighted discount is the logarithm of the market value weighted average price to NAV ratios.
Discounts are measured at the beginning of each calendar year. Panel B shows the annualised monthly volatilities
(standard deviations) of discount changes, share price total returns and NAV total returns. Monthly volatilities are

measured over one-year periods and then annualised (by multiplying by V12 ). Excess volatility is measured as

the ratio of the variance of share price returns to the variance of NAV returns, minus 1. The results in Pane] B
are the percentage average for the 244-fund sample. We use monthly data from January 1980 to December 1997.

Panel A : Average Discount Panel B : Annualised monthly volatility
Equally-weighted =~ MV weighted Discount Price NAV Excess
average discount  average discount changes total return  total return  volatility

1980 -33.52 -37.37 13.29 2342 17.74 74.26
1981 -25.29 -27.95 14.54 24.62 18.91 69.43
1982 -29.90 -33.25 15.62 19.54 13.96 96.13
1983 -27.40 -29.97 15.71 17.32 13.24 70.96
1984 -23.84 -26.72 13.10 22.71 16.28 94.56
1985 -23.83 -27.23 13.98 17.71 13.92 61.87
1986 -21.57 -24.42 16.83 18.97 14.01 83.40
1987 -18.89 -20.64 20.51 4444 39.12 29.05
1988 -20.34 -2542 13.62 17.75 13.82 65.08
1989 -18.92 -22.16 12.82 19.30 14.27 82.96
1990 -11.82 -15.10 15.99 2439 20.31 4422
1991 -13.46 -13.69 15.03 22.86 16.54 91.09
1992 -11.16 -11.13 16.12 24 .96 21.97 29.13
1993 -12.38 -11.59 13.11 17.66 13.29 76.65
1994 -5.15 -5.53 13.16 18.34 15.11 47.32
1995 -6.96 -6.85 10.38 14.67 11.60 59.90
1996 -9.61 -8.58 10.83 13.95 12.04 34.12
1997 -11.72 -12.17 11.96 18.49 17.22 15.36
Average -18.10 -19.99 14.26 21.17 16.85 57.84

In conjunction with the general decline in the average level of discounts, the volatility
of discount first differences slightly decreased, in particular during the 1990s. Panel B
of Table 6.2 shows the annualised monthly volatility (standard deviation) of discount
first differences measured over one-year periods. Panel B also describes the annualised
monthly volatility of share price and NAV total returns. Our measure of excess
volatility - the ratio of the variance of share price returns to the variance of NAV
returns - indicates that, on average, the variance of UK closed-end fund returns is 58
percent greater than the variance of portfolio returns. The evidence is consistent with
Pontiff’s (1997) analysis. He shows that US closed-end fund monthly returns are 64

percent more volatile than their assets.
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A characterisation of the degree of price reversal in the closed-end fund market is the
average correlation of discount annual first differences. For each fund in our sample
we calculate the annual changes in the discount. We then measure the correlation

between discount changes over consecutive periods as follows:

correlation , = p ( Adisc v.; ¢ ; Adisc ¢ 1+1) (6.1)

where Adisc,.; , is the annual change in the discount from January of year ¢-/ to January
of year ¢ and Adisc ., is the annual change in the discount from January of year f to

January of year t+1. Table 6.3 shows the correlation coefficients as well as the value

of the ¢ statistics based on our 244-fund sample.

Table 6.3. Correlation of Discount Annual Changes

Discount annual first differences are computed for each of the 244 funds in our sample. Discounts are measured
at the beginning of each calendar year over the period January 1980 to December 1997. The correlation between
discounts annual changes is then computed for consecutive periods. The time # correlation coefficient corresponds
to the correlation between the annual changes from January of year ¢-/ to January of year ¢t and annual changes
from January of year ¢ to January of year t+/. In brackets are the values of the t-statistics for the correlation
coefficients.

Year Correlation t-statistic
1980
1981 -0.22 (-3.62)
1982 -0.48 (-8.69)
1983 0.27 (4.43)
1984 -0.10 (-1.60)
1985 0.04 (0.62)
1986 -0.12 (-1.94)
1987 0.46 (-8.22)
1988 0.54 (-10.10)
1989 -0.10 (-1.52)
1990 041 (-7.03)
1991 0.10 (-1.63)
1992 -0.25 (-4.02)
1993 -0.39 (-6.71)
1994 -0.28 (-4.58)
1995 .16 (-2.56)
1996 -0.17 (-2.76)
1997 .10 (-1.53)
Average -0.24 (-4.14)
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The results show that discount annual changes are, on average, negatively correlated
over the sample - the correlation coefficient of -0.24 is significant at the 1 percent

level!.

4. Autocorrelation of the discount

The autocorrelation analysis is the first step in characterising the behaviour of the
discount. We start by investigating the autocorrelation process of the average discount
of each category. Discounts are expressed as levels. Panel A of Table 6.4 shows the
average results for all fourteen categories. Using monthly data, the average first-order
autocorrelation is about 0.93 and decays to 0.64 for the twelfth-order autocorrelation.
The t-statistics'*” for all-order autocorrelation coefficients in discount levels are highly
significant. The results show that current discount levels contain information about
future discounts. The first-order autoregressive process can explain 86.5 percent of

the discount variation for a fund with average autocorrelation.

Evidence that discounts are highly autocorrelated in their levels is not very surprising.
Discounts tend not to change considerably from one period to the next. What is more
important is to investigate the behaviour of discount first differences. Panel B of Table
6.4 shows the result of the first- to twelfth-order autocorrelation. The first order
autocorrelation coefficient is characterised by a negative coefficient, -0.18, which is
significant at the 1 percent level. Monthly changes in the discount can explain, on
average, 3.2 percent of the variance of changes during the following month. However,
the coefficients are insignificant for all higher order autocorrelations in discount first

differences.

! The average t-statistic of the correlation coefficients is also significant at the 1 per cent level (t-
statistic value of -4.30).

132 The t-statistic for the autocorrelation coefficient is measured as follows:

t=reydN=-21/ f 1-rx.y* where Fx,yis the correlation coefficient, x is the discount at time
t and y is the discount at time ¢-/, where j = 1 to 12. N is the number of observations.
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Table 6.4. Autocorrelation of the categories’ discount

The table shows the average first- to twelfth-order autocorrelation of discount levels (Panel A) and discount first-
differences (Panel B). The t-statistics of the autocorrelation coefficients are shown in brackets. The results are
the average for all fourteen categories. We use monthly data from January 1980 to March 1997.

Panel A: Autocorrelation in Levels

I month 2months 3 months 4months 5Smonths 6months 7 hs 8 hs 9 hs 10 months 11 months 12 months

Average 093 089 0385 082 080 077 075 072 070 068 065 064
(3650) (2757) (2302) (2061) (1905 (1741) (1614) (1503) (1403) (i1313) (1219) (11 78)

Panel B: Autocorrelation in First Differences

I month 2months 3 ths 4 hs S hs 6 hs 7 hs 8 hs 9 hs 10 ths 11 ths 12 months

Average 018 004 009 003 004 -0 02 002 001 003 003 -0 08 001
(-2 68) (-053) (-123) (-039) (0 64) (-025) (031) 017 (-039) (0 44) (-112) (-0 20)

Table 6.4 describes the average autocorrelation of the fourteen categories’ discount.
Table 6.5 details the results for the International General category. Panels A and B
show the autocorrelation of the category’s discount in terms of levels and first
differences, respectively. As a comparison, we show the average autocorrelation in
levels and first differences, respectively, of the individual funds in the category. The
results show that average autocorrelation of the individual funds’ discount levels is
slightly lower than the corresponding values for the category’s discount. This tends to
indicate that the average discount of the category is less volatile than the individual
funds. In contrast, the comparison of the first order autocorrelation in the discount
first differences shows a higher negative correlation when we average the results from
the 18 individual funds than when we consider the average discount of the category.
The results might suggest that the evidence of price reversal is weaker when we

consider the discount as an average for the category.
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Table 6.5: Autocorrelation of the Intemational General category discount

The table shows the first- to twelfth-order autocorrelation of discount levels (Panel A) and discount first-

differences (Panel B) for the International General category. The t-statistics of the autocorrelation coefficients are

shown in brackets. The rows labelled ‘Category discount’ show the results for the discount of the International

General category. The rows labelled ‘Average individual funds’ represent the average autocorrelation from the 18

individual funds in the International General category. We use monthly data from January 1980 to March 1997.
Panel A: Autocorrelation in Levels

Imonth 2months 3months 4months Smonths 6months 7months Bmonths 9 months 10 months 11 months 12 months

Category discount 097 096 094 093 092 091 091 089 088 088 089 088
(60 94) @711y (39131 (35 78) (3437 {32.24) (30 58) (28 39) Q715 (26 81) Q717 (26 98)

Average individual funds 090 086 082 079 077 07s 07 07s 07 076 073 07s
(30 33) (23 78) (20 12) (1812) (1732) 16 23) (16 65) {10 05) (16 87) (16 87) (1530) {16 12)

Panel B: Autocorrelation in First Differences

I month 2months 3months 4months Smonths 6months 7months Bmonths 9 months 10 months |1 months 12 months

Category dascount <018 00! -012 010 000 001 olo -0 00 013 -0 06 003 006
«261) ©11) «179) <1 50) osy 0 10) (1 40) ~(088) «(180) ~082) (0 45) 087)
Average individual funds 027 -004 <007 -00$ 003 -0 04 008 -0 06 002 -0 02 -005 007
394) -(059) 098) H065) 042) ~060) (108) ~(084) 03 «027) «071) 093)

S. Stationarity

A series is said to be stationary if it tends to revert to its mean and fluctuate around it
within a certain range. The literature tends to suggest that discounts are stationary.
Pontiff (1995) argues that discounts can reasonably be expected to remain stationary

33 The results are similar to

over long periods but not necessarily over short intervals
those reported by Ammer (1990) who concludes that the aggregate discount of British

closed-end funds is stationary.

However, if the discounts follow a mean-reverting process or if there is a trend to their
mean, then the assumption of stationarity is no longer valid. Several papers suggest
that discounts have a tendency to return towards the levels predicted by fundamentals -
discounts are mean-reverting. Thompson (1978) and Pontiff (1995) argue that trading

strategies based on the level of discount accrue abnormal returns. The results are less

133 Pontiff (1995) conducts an augmented Dickey-Fuller test on 49 funds with more than 25 months of
data. For 53 per cent of the funds the test rejects a unit root at the 10 per cent significance level.
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compelling for the UK market but Cheng, Copeland and O'Hanlon (1994) interpret the

evidence as an apparent rejection of the semi-strong form of market efficiency.

In this section we investigate the processes generating the discount. We test whether
discounts on UK closed-end funds follow a random walk or are a stationary process.
The analysis of the speed of adjustment gives insights to the mean-reverting pattern.
The results show that for more than 60 percent of the funds, the discount follows a
mean-reverting process. The average speed of adjustment for the fourteen categories

i 0.17.

5.1. The unit root test

The problem of testing the hypothesis that =1 in the first order autoregressive
equation of the form X, = y + fX.; + & is called testing for “unit roots”. The
characterisation of the discount behaviour as being a random walk process - existence
of a unit root - implies that regular shocks have a permanent effect on the level of the

time series. The hypothesis and the specifications of the test are the following:

dl._] #'Lﬂd,_]'j+g,'1 (62)

where d , is the level of the discount at time ¢ on fund .

Ho: B =1 thediscount follows a random walk (existence of a unit root)

H,: B|< 1 thediscount is stationary"*

The existence of a unit root is measured using an augmented Dickey-Fuller test.
Dickey and Fuller (1979, 1981) show that the conventional least square estimate of £

is not distributed around one under the hypothesis of a random walk (the true value of

134 For each of the 244 funds in our sample, the estimated values of the B lie in the positive interval
[0,1]. We, therefore, restrict the analysis to test whether 0 < § < 1.
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B is one), but rather around a value less than one. The introduction of the lagged first
difference terms accommodate for higher-order autoregressive moving average
processes in €. A convenient reformulation of the model allows the testing of the

hypothesis that 8°equals zero™’.
Adf.j =dt._1 'dt-l.j =Rt ﬁ‘dt-l,,; + Z¢, Adt-l,; + 81_; (63)

To carry on the test, they derive an appropriate set of critical values. For a level of
significance of 5 percent and a sample size larger than 100 observations, the critical

value of the t-statistic from Dickey-Fuller’s tables is -3.12.

For a model with a time trend, represented in Equation (6.4) by the term y t, the unit

root null hypothesis implies that both y and f° are equal to zero.

p-1
Ad,, —dy, -du,=pu+yt +fdo,+> ¢pAd., + e, (6.4)

1=1

P P

where ¢,=->" f. and F=3 bB-1
k=1+1 h=1

For a level of significance of S percent and a sample size larger than 100 observations,

the critical value of the F-ratio from Dickey-Fuller is 6.25 while the corresponding F

value from the standard F-tables is 3.00'%¢.

13 To define the appropriate number of lagged first difference terms in the augmented Dickey-Fuller
model, we increase the lag terms until the residuals from the regression, &, are white noise. We
consider the value of the Durbin-Watson, but the choice of the correct model is based on the values
from an Autoregressive Integrated Moving Average (ARIMA) procedure.

'3 The F-ratio is calculated as follows: F = [(Ruc - RJ)/ q]/[(l - Rue) /(n - k)]

where,  Ruc =unconditioned R-squared , determined from the complete regression
Re = conditioned R-squared , determined from the regression where the two
coefficients, B and y, are constrained to be equal to zero
q = set of constraints = 2
k = number of regressors, including the intercept.
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5.2. Mean-reverting process

The distinction between a random walk and a stationary series is dependent upon the
value of B. If the coefficient is not significantly different from 1, the series is said to
follow a random walk. However, the definition of stationarity is based on stronger
assumptions. A stochastic process is said to be weakly stationary if neither the mean,
nor the autocovariances depend on the date 7 (the series has a constant mean and
variance - one of the implications is that Bis equal to 0). If the value of #is lower than
1, it is important to consider whether the value of the coefficient is close to 0 or lies

somewhere between 0 and 1. If 0 <8< 1 the process is mean-reverting.

We assume that the discounts follow a mean-reverting process of the general form:
Model 1: Ad,= 6(x*-d. ) At+ odz (6.5)

where d .., is the discount level at time 7-/, @is the speed of adjustment (measure of the
degree of mean-reversion to the long run mean discount), x* is the long run
equilibrium discount, o is the volatility of the stochastic process and Az is the
increment to a standard Brownian motion’. If 0 < @ < 1, the process is mean-
reverting. If @ is equal to 1 and the long run equilibrium discount is constant, the

process is stationary. The test of mean-reversion considers the following trend to the

mean.

Model 2: Ad, = O(**+ ¢t-d.;) At + oAz (6.6)

137 A standard Brownian motion or Gauss-Wiener process { z, t € [0,%0)} is a stochastic process in

which the increment dz is distributed as £/dr , where & is the standard normal random variable (with
mean 0 and variance 1). The increment to the standard Brownian motion is normally distributed with
mean 0 and variance df.
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where x** is the long run equilibrium discount at time zero and ¢ is the drift of the

stochastic process.

Using monthly values of the average discount of the categories, as defined by the
AITC classification, we estimate the regressions based on Model 1 and Model 2 for

which 4t =1:
Regression 1: d. = [o+ fi1d.i ~ €, 6.7)

Using Model 1 and Regression 1, and equating coefficients, we can demonstrate that
0= 1- B;and x* = By(1-B).

Regression2: dy = Bo+B1dw1+ B2t+e, (6.8)

Using Model 2 and Regression 2, and equating coefficients, we can demonstrate that 8

=1- B), K**=By(1-f) and ¢= B, (I-B)."*

If the discounts follow a mean-reverting process, then the S, coefficient estimated in
the two regressions should be significantly greater than zero and less than one. The
existence of a trend to the mean would imply the S; coefficient estimated in Regression
2 to be significantly different from zero. Alternatively, if the process generating the

discount is stationary, B; ought to be close to zero and x* to be constant.

'* Estimating Regression 2 based on Model 2, for which At = 1, we can demonstrate that equating the
coefficients :

Model 2. Ad,= O(x**+ @-d,,) At + oAz
de-dyy= 0(x**+d@t-d,,)+ s,
d, = 6x** +0¢+(]'9}1M + &,

Regression2: d, = Po+Pid +Brt+s,

1-0=ﬂ] - 0=1-ﬂ]
Ox**=0y > &k**=L/(-p)
0¢ =B, -  ¢=p/1-p1)
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5.3. Mean-reversion in the behaviour of small/large-discount portfolios.

The performance of small and large-discount portfolios is a first indication of the
importance of mean-reversion in the discounts. We rank the 244 funds according to the
level of their discount and construct two portfolios, defined as small and large-discount
portfolios, containing the top and bottom decile, respectively. The portfolios’ discount,
defined as the logarithm of the equally-weighted average of the price to NAV ratios, is
then measured over a one-year period. The ranking is repeated every six months, at the
beginning of January and July. Portfolios are constructed one month after the ranking.
Of the 244 funds in our sample, 172 were launched after January 1980. The results

from the ranking are therefore affected by the premiums at which the funds are issued.

Figure 6.1 shows the tendency for discounts to revert to their mean - the discount of
the small-discount portfolio tends to increase whereas the discount of the large-
discount portfolio tends to decrease. The plot representing the arbitrage portfolio, long
in the large-discount decile and short in the small-discount decile, shows a significant
decrease in the absolute value of the difference between the long and the short position.
On average the arbitrage portfolio moves from a discount of 66 percent to 42
percent™. The result tends to suggest that discounts are mean-reverting and that there
is the potential for generating positive returns. However, risk adjustments and

transaction costs would potentially reduce the gain considerably.

'° The average result from all the rankings show that the discount of the bottom decile increases by
11 percentage points and the corresponding value for the top decile decreases by 13 percentage points.
However, the decrease of the small discount portfolio partly reflects the fact that new funds are
launched at a premium of up to 10 per cent to NAV, which moves to a discount within a short period.
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Figure 6.1. Average mean-reversion of the top and bottom decile portfolio

The top and bottom decile of closed-end funds ranked on the level of their discounts are allocated to the small-
and large-discount portfolios, respectively. The portfolios” discount, defined as the logarithm of the equally-
weighted average of price to NAV ratios, is then measured over a one-year period. The sample of 244 UK
closed-end funds is ranked every six months, at the beginning of January and July. Portfolios are constructed one
month after the ranking. The figure represents the average from the 35 rankings of the portfolios” discount
measured over one-year periods. We use weekly data from January 1980 to March 1997.
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5. 4. Results

Using the models described in Regression 1 and 2, we attempt to characterise the
behaviour of UK closed-end fund discounts. We test whether the process is stationary,
follows a random walk or is mean-reverting. The results are based on the average
discount of the categories defined by the AITC classification. For each category we

define the discount as the logarithm of the average price to NAV ratios.

Table 6.6 shows the results of Regression 1, defined in Equation (6.7), where we
regress the levels of the category discount on the lag terms. We find an average
adjusted R-squared of 86.9 percent and a long-run equilibrium monthly discount of
14.1 percent. The speed of adjustment coefficient, 6, is very close to zero (0.08). This
suggests that the process is non stationary and that the mean-reversion speed is very
low. The average coefficient of the lag term, 0.92, is highly significant and close to
one. In order to determine whether the value is significantly lower than 1 - and thus,

reject the unit root hypothesis - we refer to the Dickey-Fuller test described in
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Equation (6.3). The results show that for most categories we cannot reject the null
hypothesis of a unit root - the lag coefficient B is not significantly greater than zero.
The t-statistics are lower than the critical value of -3.12. The average t-statistic for all
categories is -2.47. The results of a regression model without a time trend tend to

suggest that the category discount follows a random walk.

Table 6.6. Regression 1 Results

The table shows the results from Regression 1, described in Equation (6.7) for the discount of 14 categories of
UK closed-end funds. The t-statistic of the coefficients are shown in brackets. The augmented Dickey-Fuller
test, as defined by Equation (6.3) is used to determine if the lag coefficient £ is greater than zero. The critical
value for the t-statistic is -3.12. We use monthly data from January 1980 to March 1997.

Regression 1 Unit Root Test
Adjusted Obs  Intercept Lag Speed of Long run Lag t-statistic
R-squared adjustment equilibrium
(%) Bo B 8=1-p, x* = Bo/(1-By) B

Intemational General 948 206 -001 097 003 0167 -0 0338 -213
(-162) (60 94)

International Capital Growth 90 1 206 001 093 007 -0195 -0 0654 302
(-264) (43 20)

Intemational Income Growth 940 206 -001 096 004 -0164 -0 0239 -148
(-157) (56 59)

UK General 943 206 001 096 004 0154 -0 0359 =217
(-164)  (5832)

UK Capital Growth 875 206 -00! 093 007 -0 156 -0 0399 -1 67
(-215) (3785)

UK Income Growth 962 206 000 097 003 -0 100 -0 0223 -1 72
-117 (72 24)

High Income 817 206 000 09% 010 -0 024 -0 0982 -3 30
(-0%)  (3031)

Closed-End Fund 920 206 -001 096 004 -0 147 -0 0448 -227
(-149)  (4849)

Smaller Companmes 9”28 206 -001 096 004 -0 166 -0 0361 -1 89
(-204) (5129)

North Amenca 777 206 -003 087 013 -0198 01303 -4 01
(-3 66) (26 73)

Far East including Japan 876 206 001 093 007 0172 -0 0585 -228
(-2 48) (38 04)

Far East excluding Japan 657 139 003 (1 Jr.] 021 0117 -0 1852 -318
(-389) (16 29)

Japan 768 206 002 088 012 0139 -0 0791 -220
(-308) (26 10)

Continental Europe 850 206 -001 091 009 -0 148 -0 0881 329

(-278)  (3405)

Average 869 201 -0.01 0.92 0.08 -0.141 -0.0673 2.47
(-2.22) (42.89)
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However, the behaviour of the discount, as illustrated in Figure 2.1, would suggest the
existence of a time trend. Table 6.7 shows the results of Regression 2, defined in
Equation (6.8), where we regress the discount on the lag coefficient and a trend. The
average t-statistic of the trend coefficient, 2.88, is significant at the 1 percent level.
The average adjusted R-squared, 87.3 percent, is higher than the result for Regression
1. The results tend to suggest that the introduction of a time trend is a better

representation of the behaviour of the discount.

Table 6.7 shows that S, the average lag coeficient, is lower than the result based on
Regression 1. This suggests that we are moving away from the value of 1, which
corresponds to a random walk. However, we need the Dickey-Fuller test described in
Equation (6.4) to decide whether we can reject the unit root hypothesis. The results
show that the joint hypothesis of ¥ and 8° being equal to zero is rejected for seven
categories - International General, International Capital Growth, UK Capital Growth
Smaller Companies, North America, Far East including Japan and Far East excluding
Japan. The results show that for 50 percent of the categories under investigation'*
(representing 60 percent of the sample funds), we reject the unit root hypothesis in
favor of stationarity. However, as discussed previously, the definition of stationarity is
based on stronger assumptions. If 0 < f§; < 1 the process is mean-reverting.
Regression 2 is characterised by an average lag coefficient of 0.83. The regression
model with a time trend tends to suggest that for the majority of funds, more than 60
percent, the discount is a mean-reverting process. The average speed of adjustment
for the fourteen categories is 0.17. The long-run equilibrium monthly discount at time

zero, 1980, is 26.0 percent.

10 The augmented Dickey-Fuller test on the discount of individual funds results in rejecting the unit
root hypothesis for approximately 65 per cent of the funds.
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The analysis shows that UK closed-end funds have a tendency to return to their mean
and fluctuate around it within a certain range. The results are consistent with the

evidence reported in Figure 6.1.

Table 6.7 : Regression 2 Results

The table shows the results from Regression 2, described in Equation (6.8) for the discount of 14 categories of
UK closed-end funds. The t-statistic of the coefficients is shown in brackets. The augmented Dickey-Fuller test,
as defined by Equation (6.4) is used to determine if the lag coefficient B~ is greater than zero. The critical value
for the F-ratio is 6.25. We use monthly data from January 1980 to March 1997.

Regression 2 Uit Root Test
Adjusted Obs  Intercept Lag Trend Speed of Rate of dnft Long run Trend Lag  Fraho
Rsquared adyustment equlibnum
(%) Bo B B 6=1-p, 4=0/(1-B) xv==f (1-,) Y B

International General 951 206 006 081 000025 019 000130 -0 3303 000022 01696 7146
(-430) (18 86) 402)

Internanonal Captal Growth 910 206 008 078 000023 02s 000092 -0 3043 000022 -02413 1239
(-528) (16 61) (463)

International tncome Growth 942 206 004 088 000018 012 000141 -0 3326 000011 -00788 2722
(-320) (2493) (287)

UK General 946 206 00s 085 000018 01s 000118 -03018 000016 -01351 6113
(-374) (22 64) (342)

UK Capital Growth 888 206 010 o7l 000044 029 000151 -03274 000033 02201 8731
(-547) (1420 (504)

UK income Growth %4 206 004 086 0 00022 014 000150 -02934 000014 -00952 3405
(-336) (22 30) (320

High Income 817 206 £01 089 0 00004 on 00033 00584 000003 -01054 5201
(-114) 27 64) {081)

Closed-End Fund 920 206 002 094 000011 006 000184 -0 3298 000004 -00394 1878
(-206) (43 70) (153)

Smaller Companies 930 206 €003 089 0 00009 01l 000077 -02557 000022 -02740 13125
(-314) (26 61) (255)

North Amenca 7958 206 009 070 000024 030 000081 -0 2865 000022 -02740 13.125
(-563) (14.28) (438)

Far East induding Japan 885 206 007 077 000028 023 000122 03121 000028 -02316 11907
(-477) (1729) (415)

Far East excluding Japan 656 139 003 079 0 00007 021 000031 01392 000004 -01928 6279
(-325) (1625 072)

Japan 768 206 002 087 0 00004 013 000032 ©01728 000003 -00933 3250
(-268)  (2502)  (086)

Continental Europe 852 206 003 087 0 00009 013 000065 02192 000007 -01120 5095
-321) (2519) Qon

Average 873 201 -0.05 0.8 000017 017 0.00100 -0.2696 0.00015 -0.1616 7.169
(3.66) Q1.5 2.88)

6. Cointegration

Discounts are characterized by large fluctuations over time and across funds. The
remaining question is to investigate whether discounts tend to move together. The
correlogram of the changes in the discount is a first indication of the co-movement

level. Based on the funds in the International General category, we find an average
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correlation of 0.30 between the changes in the discount of all pairs of funds''. The
result suggests that changes in the discount of a fund are correlated with the changes in
the other funds’ discounts. Table 6.8 shows the results of the correlation between
changes in the discount of the different categories. The correlogram shows high

correlation.

Table 6.8 : Correlogram of Category Discounts” First Differences

The table shows the correlogram of the category discounts’ first differences. We define the discount of the
category as the logarithm of the equally-weighted average price to NAV ratios. For all pairs of AITC categories
we compute the correlation between the discount changes. We use monthly data from January 1980 to March
1997.

INCG INIG UKGN  UKCG UKIG HIGH CLOS SMCO  NTHA FEIP FARE JAPN EURO

INGN 0.80 0.73 0.27 0.10 0.68 0.17 -0.01 0.54 0.59 0.55 0.27 0.44 0.49

INCG 0.60 0.27 0.18 0.56 0.07 0.06 0.51 0.47 0.50 0.27 0.4 0.52
INIG 0.12 0.01 0.57 0.09 0.00 0.41 0.52 0.43 0.11 0.33 0.38
UKGN 0.20 0.35 0.13 0.11 0.34 0.14 -0.01 0.05 -0.10 0.07
UKCG 0.20 0.12 0.08 0.20 0.00 0.01 -0.09 -0.08 -0.06
UKIG 0.25 -0.01 0.55 0.36 0.28 0.05 0.2 0.24
HIGH 0.03 0.11 0.12 0.04 0.02 0.00 -0.07
CLOS 0.02 0.13 0.03 0.24 0.05 0.05
SMCO 0.35 0.26 0.05 0.20 0.31
NTHA 0.50 0.35 0.42 0.33
FEJP 0.33 0.57 0.39
FARE 0.3s 0.39
JAPN 0.44

A more robust specification of the co-movement in the discount changes of different
funds is provided by a cointegration test. The theory of cointegration developed by
Engle and Granger (1987) addresses the issue of integrating short-run dynamics with
long-run equilibria. If two variables are said to be cointegrated, it implies that there is
a long-run relationship between their trends and, therefore, they do not drift too far
apart from each other over time. Engle and Granger suggest estimating, by ordinary

least squares, the following regression equation:

' For the funds in the International General category we compute the correlogram of discount first
differences - for all pairs of funds in the category we calculate the correlation between the discount
changes. 0.30 is the equally-weighted average of all correlation coefficients.
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dt.} -~ @d,, tu, (6.9)

where d ,, and d,, correspond to the level of discount of fund j and 7, respectively.
The augmented Dickey-Fuller test described in Equation (6.2) is then applied to the

estimated residuals, # ..

ﬁr=/l+,3u:-l'*'5r (6-10)

Ho: B =1 No cointegration (existence of a unit root)

H,: | A< 1 Cointegration of the discounts

A convenient reformulation of the model allows us to test the hypothesis that £ equals

ZEero

p-1
Auy =uy-up =p~funy+ D $Auu~+e (6.11)

=1

where ¢,=-Zp: B and S = }E B -1

k=1+1 h=1

Based on Dickey-Fuller’s tables, the critical value of the t-statistic for the lag
coefficient is -3.12 (level of significance of 5 percent and a sample size larger than 100
observations). If the null hypothesis of a unit root is rejected, the discounts are taken

to be cointegrated.

Table 6.9 shows the result of the cointegration test based on the funds in the
International General category. For each fund in the category, we measure the
cointegration between the fund and the average discount of the category, where we
exclude from the average the fund of interest. In Equation (6.9), j corresponds to the
fund discount and  to the category discount. As expected from a correct specification
of the augmented Dickey-Fuller model, the residuals in Equation (6.11) are white

noise. The average Durbin-Watson value is very close to 2. The t-statistic for the lag
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coefficient 8" is, on average, larger than the critical value of -3.12, suggesting that the
coeficient is significantly different from zero. For 70 percent of the funds we reject
the null hypothesis of a unit root. The results show that the discounts of funds in the
same category tend to be cointegrated. Similar results are obtained for other

categories but for reasons of space they are not reported here.

Table 6.9 : Cointegration between the Fund and the Category Discount - International General category

The table shows the result of the cointegration test based on the funds in the International General category. For
each fund in the category, we measure the cointegration between the fund, d; ;, and the average discount of the
category, d ,,,, where we exclude the fund of interest. We use the augmented Dickey-Fuller test on the residuals
from Equation (6.9). Equation (6.11) describes the model. The table reports the estimated value of the lag
coefficient, B°, and the t-statistic. If we reject the null hypothesis of a unit root, the discount are taken to be
cointegrated. The critical value for the t-statistic is -3.12. We use monthly data from January 1980 to March
1997.

Obs  Durbin-Watson  Lag coefficient t-statistic

B
The Alhance Trust PLC 207 2.00 -0.175 -3.00
The Bankers Investment Trust PLC 207 2.08 -0.351 -5.31
Baring Tribune Investment Trust PLC 207 2.03 -0.198 -3.57
British Investment Trust 207 2.01 -0.267 -4.31
The Brunner Investment Trust PLC 207 2.03 -0.245 -4.65
Foreign & Colonial Investment Trust PL.C 207 2.01 -0.226 -4.20
The Law Debenture Corporation PLC 207 2.04 -0.173 -3.74
Majedie Investment PLC 138 2.04 -0.359 -5.45
Mid Wynd International Investment Trust PLC 189 1.89 -0.186 -4.44
Personal Assets Trust PLC 164 2.04 -0.100 -2.61
Premium Trust 19 1.96 -0.576 -2.56
The Scottish American Investment Company PLC 207 2.03 -0.100 -2.16
The Scottish Eastern Investment Trust PLC 207 2.06 -0.121 -2.67
The Scottish Mortgage and Trust PLC 207 2.00 -0.403 -5.65
Scottish Investment Trust PLC 207 2.01 -0.158 -3.61
The Second Alliance Trust PLC 207 1.98 -0.180 -3.30
Witan Investment Company PLC 207 224 -0.264 -5.57
Average 188 2.03 -0.24 -3.93

The evidence that the discounts of funds in the same category tend to move together
leads to the question of whether the average discounts of the different categories are
cointegrated. We define the category discount as the logarithm of the average price to
NAV ratios. For each pair of combinations, we apply the augmented Dickey-Fuller
test. In Equation (6.9), j and i correspond to the discount of category j and i,

respectively. In Table 6.10 we report the t-statistic for the lag coefficient 5". A value
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larger than the critical -3.12 suggests that the discounts of the two categories are

cointegrated.

Table 6.10 : Cointegration between the Discounts of the Different Categories

The table shows the result of the cointegration between the discounts of the different categories. We define the
category discount as the logarithm of the average price to NAV ratios. For each pair of combinations, we apply
the augmented Dickey-Fuller test on the residuals from Equation (6.9). Equation (6.11) describes the model. The
table reports the t-statistic for the estimated lag coefficient . If we reject the null hypothesis of a unit root, the
discount are taken to be cointegrated. The critical value for the t-statistic is -3.12. We use monthly data from
January 1980 to March 1997. The categories are described by their abbreviated mnemonics: International General
(INGN), International Capital Growth (INCG), International Income Growth (INIG), UK General (UKGN), UK
Capital Growth (UKCG), UK Income Growth (UKIG), High Income (HIGH), Closed-End Funds (CLOS), Smaller
Companies (SMCO), North America (NTHA), Far East including Japan (FEJP), Far East excluding Japan
(FARE), Japan (JAPN) and Continental Europe (EURO).

INCG INIG UKGN UKCG  UKIG HIGH CLOS SMCO NTHA  FEJP FARE JAPN EURO

INeN  [-3.33)[325][532][_5.68][396] -233 -265 -223 191 204 235

INCG L -3.94)[ -526][ -521][ 467] -309[ -375] -271 [ <492][ -380] -282 284 -309
INIG [338][455][336] -173 -187 -307 284 -181 -145 286
UKGN 227 267 [ 430][ 5.17][_363] -248 -197 -2.16
UKCG 1160 2.6 239 143 180 -192
UKIG 181  -189 [_390][ 472][354] -191 -174 -2.10
HIGH (B3] [BE57 351383 -192 -252
cLos -256 -2.86 -2.74 -2.59
SMCO 258 -150 -198 -2.20
NTHA | _-5.07)][ -3.72|[ -3.87][ 461]
FEJP 282 205 -1.77
FARE
JAPN -2.12

The results show that there is strong evidence of cointegration within the International
(International General, International Capital Growth and International Income Growth)
and UK (UK General, UK Capital Growth and UK Income Growth) categories. The t-
statistics are all larger than the critical value, in particular within the UK categories.
On average, the International and UK categories show evidence of cointegration with
more than half of the total number of categories. An interesting result is the
cointegration pattern of the North America category. The average discount seems to
move together with almost all the other categories. The Closed-End Fund, Far East
excluding Japan and Continental Europe categories show little evidence of
cointegration, but the one category that seems to stand alone is the Japan category.

The discount seems to move only with the North America and Far East excluding
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Japan categories. The overall results show strong evidence of the UK closed-end fund

discounts moving together.

7. Seasonality in the discount

This last section investigates the behaviour of the discount over periods of months. In
particular we are concerned with whether the changes in the discount during the month
of January are significantly different from the rest of the year. Table 6.11 shows the
percentage average discount changes over each month. The results show that, on
average, the discount decreases (the logarithm of the price to NAV ratio increases)
during the month of January. However, the average first differences are not
significantly different from the rest of the year. The results tend to suggest that the

behaviour of the discount is not characterised by the January effect.

Table 6.11 : Discount First Differences

For each fund we measure the changes in the discount during the different months. The table shows the average
discount first differences based on our sample of 244 funds. The results are shown as percentage values. Column
[A] is the average of the non-January months. Column [B]-[A] is the difference between the changes during the
month of January and the average value for the other months. Levels of significance for the test of the differences
between the two means are denoted by *** (1% level ), ** (5% level)and * (10% level).

February March Apnl May June July August September October November December Nom-Jan  January
[A] (B) [BHA]

Drscount First Differences (%) 031 039 -02 -0l -016 -0l6 03 -058 009 -051 024 021 ool 023

8. Conclusion

The time-series analysis of UK closed-end funds shows interesting results. Discounts
are highly autocorrelated in their levels but not in their first differences. Nevertheless,
we find weak evidence of price reversal. The analysis also shows that UK closed-end
funds have a tendency to return to their mean and fluctuate around it within a certain
range. Furthermore, there is strong evidence of the UK closed-end fund discounts

moving together.
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Based on these results we identify two factors that are likely to be significant in the
model of the discount generating process analysed in the next chapter: (i) discounts
move together and (ii) discounts are characterised by some degree of time-series

reversal.
Finally, we find no evidence of seasonality in the behaviour of the discount. Changes

in the discount during the month of January are not significantly different from the

other months.
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Chapter 7

Model of the Discount Generating Process

1. Introduction

This chapter investigates the time-series behaviour of closed-end fund discounts and
attempts to identify the factors that might affect the changes in the level of the
discount. Based on the results of Pontiff (1997), we first take into account market
risk, small firm risk, book-to-market risk and the risk that affects other closed-end
funds. An attempt is made to explain at least part of the largely idiosyncratic
movements in the discount by introducing additional factors. We investigate the
importance of measures of mean-reversion (where the mean is the average discount of
the category), price reversal, past performance and management. Finally, we consider

the sensitivity to the local market factor and to different measures of past performance.

2. The Model

Pontiff (1997) shows that US closed-end fund monthly returns are 64 percent more
volatile than their assets - the variance of UK closed-end fund returns is 58 percent
greater than the variance of its portfolio returns (see Chapter 6). Pontiff argues that 15
percent of this excess volatility can be explained by market risk, small firm risk, book-
to-market risk and the risk that affects other closed-end funds. Based on these

observations, this chapter investigates the time-series behaviour of UK closed-end fund

141



Chapter 7: Model of the Discount Generating Process

discounts and attempts to identify the factors that might affect the changes in the level

of the discount.

The importance of market risk, book-to-market-risk and small firm risk in explaining
cross-sectional differences in stock returns is discussed in Fama and French (1993).
Pontiff (1997) adds a fourth factor to these three risk measures, which is based on the
results of Lee, Shleifer and Thaler (1991) that closed-end funds are subject to
systematic “investor sentiment risk”. Pontiff (1997) defines this sentiment measure as
the return of a portfolio that is long in the closed-end fund shares and short in the
underlying. Equation (4.5) shows that it corresponds to an index of changes in closed-
end fund discounts. The cointegration analysis in Chapter 6 shows that discounts tend
to move together and that the relationship is particularly strong within each category of
fund. Therefore, for each category, we measure sentiment as the return on an equally-
weighted index of changes in discounts, where we include all the funds in a category,

with the exception of the fund under investigation.

Several papers suggest that discounts follow a mean-reverting process. Thompson
(1978) and Pontiff (1995) argue that trading strategies based on the level of discount
accrue abnormal returns. The results are less compelling for the UK market but
Cheng, Copeland and O'Hanlon (1994) interpret the evidence as an apparent rejection
of the semi-strong form of market efficiency. Chapter 6 shows the importance of
mean-reversion for UK closed-end fund discounts. A model that attempts to describe
the time-series behaviour of the discounts must, therefore, account for this pattern, If
a fund is trading at a large/small discount compared to the average discount of the
category, we would expect the discount to decrease/increase and revert towards this
mean. We measure the category discount as the logarithm of the equally-weighted
price to NAV ratios of all the funds in the category, excluding the fund of interest.
The mean-reversion factor is defined as the difference between the category and the

fund’s past discount.
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The cointegration analysis discussed in Chapter 6 shows that the fund’s discount is
affected by the behaviour of its category discount. However, the AITC categories
might not be the only relevant classification. The conjecture is that management brand
might influence the discounts of the funds under the same management. Therefore, for
each management group, we measure the “manager” effect as the returns on an
equally-weighted index of changes in the discount, where we include all the funds in

the management group with the exception of the fund under investigation.

The results in Chapter 5 tend to suggest that discounts weakly reflect past
performance. In order to capture more of the idiosyncratic changes in the discount, we
introduce a past performance factor. We define past performance as the fund’s NAV

return'*? in excess of the category’s NAV performance.

The analysis of the time-series behaviour of UK closed-end fund discounts also
suggests the existence of weak negative autocorrelation both when discount changes
are measured over one-month and one-year periods (see Section 4 and Section 3 of
Chapter 6, respectively). The evidence suggests that the model of the discount
generating process might need an additional factor capturing this price reversal effect.

We refer to this measure as the “reversal” factor.

3. Data Description

For the entire UK closed-end fund industry, Datastream provides share price and

undiluted NAV with prior charges valued at par. Discounts and returns are computed

'“> The fund performance is computed using the NAV because the share price is affected by
fluctuations in the discount.
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6]43

using monthly data from January 1981 to December 1996 . See Section 2 of Chapter

4 for the definition of the discount and index, share price and NAV monthly returns.

We investigate almost the entire UK investment trust industry, with the exception of
funds that invest in unquoted securities (Venture & Development), specialist funds
(Commodity & Energy and Property), Emerging Market funds, Split Capital trusts and
dead funds'*. The fourteen categories'®® under investigation cover 244 funds. We
exclude the funds for which we have less than 18 months of data (42 funds were issued
between July 1995 and December 1996). The overall sample includes 202 funds.
Table 2.1 describes the categories. Table 6.1 details the individual funds and their

management groups

We define the factors as follows. The market is the difference between the return on
the FTSE 100 index and the risk-free rate. The small firm risk measure is the
difference between the return on the Extended Hoare Govett Smaller Companies index
and the return on the FTSE 100 index'*. Similarly, the market-to-book risk measure
is defined as the difference between the return on the FTSE 350 Growth index and the
FTSE 350 Value index.

The “sentiment” factor is measured using an equally-weighted index of changes in

discounts, where we include all the funds in a category except the fund of interest'*’.

'“* This interval was chosen because most of the data was available since 1981. We have acquired
data that would allow us to go back to 1980 but, because this is not likely to change the results, we
delay it to future research.

144 The sample excludes dead funds because of some data limitations.

'3 Because of their small number and similarity to the funds in the Continental Europe category, we
include the three funds of the Pan Europe category in the Continental Europe category.

1% The FTSE 100 is used as a proxy for the return on large companies.

'47 The category discount is defined as the logarithm of the equally-weighted average price to NAV
ratio. This sentiment measure excludes the funds during their first six month of trading. We
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The mean-reversion factor is defined as the difference between the category and the
fund discount. The equally-weighted average discount of the category is computed

excluding the fund of interest.

We define the “manager” factor as the equally-weighted index of changes in the
discount, where we include all the funds in the management group except the fund of
interest'*®. We investigate the importance of the management brand for all groups
managing at least 3 closed-end funds - 26 management groups managing a total
number of 172 funds. The remaining 72 funds ( independent managers and one- or
two-fund managers) are grouped into “large”, “middle” and “small” size funds under
management. In this way, every closed-end fund has a house-average discount as an

independent variable'®.

The past performance factor is defined as the difference between the fund NAV return
and the equally-weighted average NAV return of the category, where we exclude the

fund of interest'*®

. We refer to this measure as excess NAV returns. Past performance
is measured over one-month periods to avoid the problem of overlapping observations.
Finally, we define the “reversal” factor as the change in the discount during the

previous period. All factors are described in Table 7.1 below.

eliminate, therefore, the influence of premiums that correspond to underwriting fees and start-up
costs.

' The management group discount is defined as the logarithm of the equally-weighted average price
to NAV ratio. This measure excludes the funds during their first six months of trading in order to
eliminate the influence of premiums that correspond to underwriting fees and start-up costs.

1 Given this procedure, our results will underestimate the impact of management on the discount.

159 The equally-weighted average NAV return of the category is computed if there are at least three
funds trading in that category.
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Table 7.1. Vanables Description

The fund discount is defined as d, = in (P, NAV}. The category discount is the logarithm of the equally-weighted
average of the price to NAV ratio where we exclude the fund of interest. Index and NAV returns are expressed as
total returns and are continuously compounded. Managerial returns are defined using returns-based style
analysis.. The Extended Hoare Govett Smaller Companies index is taken from Dimson-Marsh (1997). FTSE
International computes FTSE 350 Value and Growth indexes. All other indexes and closed-end fund share prices
and NAVs are downloaded from Datastream. The upper panel describes the factors used in the main study. The
lower panel shows the variables used in the sensitivity analysis (Section 7).

Factors Symbols Definition of components of each factor
Main Study
Market Ryx - R Ryx— Ry FTSE 100 index
Rp Risk free rate - UK 1 month Libor
Size Rs - Ry Rg Extended Hoare Govett Smaller Companies index
Ry =Rk FTSE 100 index
Market-to-Book Rg- Ry Rg FTSE 350 Growth index
Ry FTSE 350 Value index
Sentiment D -D, D, Discount of the AITC category i, excluding fund j
Mean-reversion Dou-d, d, Discount of fund ; in preceding time period
Manager Dyn.t - Dt Dun Discount of the management group h, excluding fund j
Reversal d-d, d, 2 Discount of fund ; in period before last
NAV Performance  Ryav, 11 - Rnav i Ryav) NAYV return of fund j
Ryav., NAYV return of the category i. excluding fund j
Sensitivity Analysis
Local Market Ricart = Rworddt Rwortd MSCI World index

Rioal =Rys  S&P 500 index
= Ry ga MSCI Pacific Basin excluding Japan index
~ Rypan  MSCI Japan index
= Rguope MSCI Europe excluding UK index

NAV Performance  Ranky,y , , Ranky,y ). Rank of fund j NAV return relative to its category i
RMngunI ot RMngmu el RMmgmﬂj Managerial return of fund j
| SV— Managerial return of the category i, excluding fund j

Consistent with the evidence illustrated in Table 6.8, the sentiment and the manager
factors are not independent - the average correlation between the changes in the
discount of the AITC category and the changes in the discount of the management
group is 0.65. We therefore orthogonalise the manager factor by regressing the
manager factor on the sentiment factor. The residuals from this simple regression are
used as our measure of manager risk. Table 7.2 shows the average correlogram based
on the 202-fund sample. The table shows that by orthogonalising the manager factor

we have reduced the problem of collinearity between the independent variables.
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Table 7.2. Correlogram of the Independent Variables in the Multi-Factor Regression

The table shows the correlation between the independent variables of the multi-factor regression described in

Equation (7.4). We report the average correlation for the 202 funds and the corresponding t-statistics'>'.

Factor 2 Factor 3 Factor 4 Factor 5§ Factor 6 Factor 7
Size Sentiment Mecan- Manager NAV Reversal
reversion Performance

Factor 1  Market -0.32 (-4.80) 0.16 (2.26) 0.00 (0.05) 0.10 (1.35) 0.00 (-0.01) -0.04 (-0.58)
Factor 2 Size 0.15 (2.12) -0.01 (-0.17) 0.08 (1.13) -0.01 (-0.17) 0.10 (1.42)
Factor3  Sentiment 0.09 (-1.22)  0.00 (0.00) 0.04 (-0.54)  -0.04 (-0.56)
Factor 4 Mecan-reversion 0.03 (0.48) 0.20 (2.93) 0.27 (-3.99)
Factor § Manager 0.03 (0.35) 0.00 (-0.03)
Factor 6 NAV Performance -0.26 (-3.83)

The significance test shows that most correlation coefficients are nonsignificant.
However, we find that some factors are slightly correlated. This is important when we

interpret the results in this chapter.

4. Methodology

We begin our methodology section by investigating the importance of Fama-French
type factors in explaining returns and discount changes for UK closed-end funds. The
results show that the factors explain closed-end fund share price and NAV returns, but
not discount changes. We then introduce additional factors for the analysis of the

discounts.

4.1. Fama -French regression

Fama and French (1993) show the importance of market risk, small firm and book-to-
market risk in explaining cross-sectional differences in stock returns. Equations (7.1)

and (7.2) test the significance of these three factors in relation to share price and NAV

15! The t-statistics for the correlation coefficient is measured as follows:

t=roydN=-2/ J 1-rxy* where 7x.y is the correlation coefficient between discounts and
returns. N = 202 observations.
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returns of UK closed-end funds, respectively. Equation (7.3) investigates discount first

differences.

R prce.t = Po+ Bi(Rux.c- Re) + B2(Rs.c-Ri.) + Ps(R..-Rv.) + €, (7.1)
Ryav.e = Po+ BiRux.i- Rr) + P2(Rs.c-Ri) + Ps(Re.e= Rv.) + €.+ (7.2)
Ad, . = Bo+ BiRux.-Re) + P2(Rs.i-R) + Ps(Ro.- Rv.) + €. (7.3)

Table 7.3 shows the results based on the sample of 202 funds and using data from
January 1987 to December 1996 (the FTSE 350 Growth and the FTSE 350 Value
index are computed starting from January 1987). All variables are described in Table

7.1.

Following Pontiff (1997), we test the significance of the estimated coefficient, S, based

on the following null hypotheses:

(1) Hp: %Z Br.=0
1=1

] n
(2) Ho: ;Z tk,, = 0
=1

where B, , is factor k estimated coefficient from the regression for fund i. 7, ,is the t-
statistic of the estimated coefficient S, ,, # is the number of funds in a group or
category. If we test the significance of the factor based on the entire sample of funds,

n is equal to 202'%2,

152 In Table 7.6, reported later in this chapter, we test the robustness of the testing procedure
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Table 7.3. The Multi-Factor Regression Using the Fama-French factors

The multi-factor regressions described in Equations (7.1), (7.2) and (7.3) measure the sensitivity of the share
price returns, NAV returns and discount first differences, respectively, to the market, size and market-to-book
factors. The regressions are estimated over the period January 1987 to December 1996 (the FTSE 350 Growth
and Value index are available since January 1987). The sample covers 202 funds. The number of observations is
the average number of monthly data available for the funds in each category. The coefficient is the equally-
weighted average of the estimated coefficients from the 202 regressions. In parentheses, we show the t-statistic
for Ho: mean coefficient = O (the t-statistic is computed as the average coefficient divided by its cross-sectional
standard error). In braces, we show the t-statistic for Ho: mean t-statistic = 0 (the t-statistic is computed as the
average t-statistic divided by its cross-sectional standard error).

Factor 1 Factor 2 Factor 3
Adjusted Obs Intercept Market Size Market-to-Book
R-squared (o) (Rux - Rf) (Rs-Ry) (Rv -Rg)
PRICE Retuns 47.09 78 0.00 0.97 0.61 -0.02
(7.249) (37.85) (27.27) (-0.75)
{12.51} {21.89} {23.59} {1.37}
NAVRetuns 60.55 78 0.00 0.91 0.49 -0.01
(11.63) (42.57) (21.40) (-0.78)
{16.79} {18.59} {17.41} {1.033
DISCOUNT Changes 6.32 78 0.00 0.07 0.12 -0.02
(-5.28) (2.96) (6.40) (-0.66)
{-3.85} {6.90} {9.14} {1.58}

The market, size and market-to-book factors explain both share price and NAV total
returns. The results are particularly significant for NAV returns because NAVs are not
affected by changes in the discount (the adjusted R-squared is 60.5 percent). The
coefficient is the equally-weighted average of the estimated coefficients from the 202
regressions. We report in round brackets the t-statistic for the null hypothesis that the
mean of the coefficients is equal to zero (the t-statistic is the average coefficient
divided by its standard error across the 202 regressions). The t-statistic for the null
hypothesis that the mean of the t-statistics is equal to zero is shown in braces (the t-
statistic is computed as the mean t-statistic divided by its standard error across the 202

regressions).

The results show that the market and size factors are highly significant in explaining
share price and NAV returns, whereas the market-to-book factor does not seem to

have much power. In contrast, changes in the discount are much less sensitive to Fama
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and French-type (FF-type) factors (the average adjusted R-squared is 6.3 percent).
The market and in particular the size factors appear to be significant in explaining
changes in the discount. However, consistent with Pontiff (1997), we find that the
market-to-book factor does not seem to have any explanatory power. Consequently,

we exclude this factor from our analysis'*’.

4.2. Multi-Factor Regression

It is not surprising to find that for the discount, essentially an arbitrage portfolio,
factors other than the FF-type must be included. We investigate the importance of
measures of sentiment, mean-reversion, management, past performance and price

reversal.

Equation (7.4) describes the time-series behaviour of the discount. NAV and index

returns are both expressed as total returns. All variables are described in Table 7.1.

aAd,.=d,.-d, .1 = Dummy,+Po+ Bi(Rux..-Rr) + B2 (Rs.:-Re.)
+B3(D ,t-Dr1 )+ Ps(Drr-d, 1)
+Ps (D umnt=Dyn o1 )+ Ps(Ruavy 1= R navi 1)
+B7(d,1-d, 2 +&,. (7.4)

1 for k =1 to 6 months after the [PO
0 elsewhere

where Dummy ,; = {

Closed-end funds typically trade at a substantial discount to NAV which fluctuates
over time. The model of the discount generating process attempts to explain this

behaviour. However, closed-end funds are characterised by a significant price decline

'* The market-to-book index computed by FTSE-International is available only since 1987. Given its
insignificance in terms of explaining the changes in the discount, we decided to exclude the factor and
extend the analysis back to 1981.

150



Chapter 7: Model of the Discount Generating Process

during the first months of trading. The funds are issued at up to a 10 percent premium
representing underwriting fees and start-up costs. Subsequently, within a matter of
months, the shares trade at a discount (see Chapter 8). In order to adjust for the
behaviour of the discount during the first months of trading, we introduce a dummy
variable, Dummy , ; , that takes value 1 during the first six months of trading and 0 in

the following months.

5. Empirical Results

The extent and the diversity of the UK closed-end fund industry makes it difficult to
analyse all funds as if they were an homogeneous group. Consequently, we need to
measure the behaviour of each fund relative to its category, as defined by the AITC

classification. We also analyse the importance of the management group.

The multi-factor regression methodology measures the sensitivity of the changes in the
discount to the market, size, sentiment, mean reversion, manager, past performance

and reversal factors.

5.1. The multi-factor regression

The multi-factor regression methodology described in Equation (7.4) measures the
sensitivity of the changes in the discount to the market, size, sentiment, mean
reversion, manager, past performance and reversal factor. Table 7.4 shows the
average results for the AITC categories (Table Al in the Appendix describes the
results of the multi-factor regression for the individual funds in the categories). The

results for the entire sample of 202 funds are described at the end of the table.
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Table 7.4. Multi-Factor Regression - AITC Categories.

The multi-factor regression described in Equation (7.4) measures the sensitivity of the first differences in the
discount to the market, size, sentiment, mean-reversion, manager, past performance and reversal factor. The
regression is estimated over the period February 1981 to December 1996. The sample covers 202 funds. The
number of observations is the average number of monthly data available for the funds in each category. For each
AITC category, we define the coefficients as the equally-weighted average of the estimated coefficients from the
regressions. In parentheses. we show the t-statistic for Ho: mean coefficient = 0 (the t-statistic is computed as the
average coeficient divided by its cross-sectional standard error). In braces, we show the t-statistic for Ho: mean
t-statistic = 0 (the t-statistic is computed as the average t-statistic divided by its cross-sectional standard error).
At the bottom of the table we report the results based on the entire sample of 202 funds.

Factor | Factor 2 Factor 3 Factor 4 Factor § Factor 6 Factor =
Adjusted Obs  htercept  Dummy Market Stze Sentiment Mean- Manager NAV Reverml
R-squared (%) reveraion Perfarmance

Internationsl General 4670 178 -0 00 000 000 004 083 017 01s 030 <013
(-1 00) 019 (0 04) (141 2712 627 (328 59N (-4 85)

{-161)  (012) {034) {111} {1133) {1048} {293) {5.88) {4 54)

Internationa! Capitat Growth 40 53 137 -000 000 ool 004 09 023 017 01s 007
(-0 08) (0 30) (0 35) {108) (1208) (1024) 220 34 (-282)

{-139) {010) {0.33) (137) {908) {14 00) {424) {495) {-3 50}

international Income Growth 44.19 191 000 001 006 00s a6l 008 018 03 2018
(1 56) (-0 68) (114) (194) (621) (6 89) {429) (587 (-330)

{163} {-0 63} {1.23) {195} {59s) {t0 68} {607} {973) {-343)

UK Genenal 2760 132 000 000 009 004 0ss 016 024 ols 008
(-022) (0 48) (-142) (0 65) 478) 16 06) 2% (3 65) (-224)

{-019} {105} {-1 06} {182} {536} {1251) {290} {4 06) {-2 04}

UK Capital Growth 22 38 -0 00 002 014 019 044 032 045 014 005
053 1192 (114 (188) 243 (339) a9 258 (-0 94)

{-0 86) {214) {102) {229) {180} {7.53) {300) {338) {-0 89}

UK Income Growth 3223 139 000 -0 00 004 0.04 069 017 014 021 Q010
029 -052) -107 (0.92) (11 42} 9) 364 250 (-258)

{-0 60} {-0 54} {-0 06} {073) {555} {981} {303) {344) {-3 26)

High Incame 2707 69 000 001 009 008 0.55 032 02 o0 009
(-0 39) om™m -123) (-0 80) [(3-3}] 692) (169) o) 251

{-069) {108) {-119} {-015) {701} {1293) {266} {020) {-281)

Closed-End Funds 14 83 99 00 000 001 003 o1 018 <010 001 -0 08
(-1 10) {009 -012) {033) {094 (25%) (-0 59) (-032) {-202)

{-1 46) {0 64) {014} {026} {1.13) {433} {-001) {-003) {-142)

Smaller Companies 26 40 105 -0 00 002 002 002 074 020 019 016 01
(-045) 373 (055) (CX}) {13 86) (724) (328) (247) (-4 68)

{-0 68} {382) {045) (081) {11 66) {1497} {413) {3 54) {449}

Narth Amenica 4001 1s 00 901 006 014 070 027 <001 026 -0 06
(092)  (-066) (088) 03 (738 276 (-0 06) (242) (<130

(-069) (-009) {117 (024} {470} {1537) {194) {256) {-228)

Far East excluding Japan 3030 63 000 000 013 o 065 030 043 01s <013
(-0 64) (0 04) (252) 222 (7 56) (783) (3 54) (359 (-4 45)

{-0 86) (048) {279} {191} {702} {967) {395) {362) {-4 80}

Far East includng Japan 4313 153 001 001 021 003 07 032 022 012 <002
(084) 03N asn (0 80) (969) 248) 224 (208) -013)

{004) {062) {318) {1186} {$26) (19 76) {251) {336) {-198}

Japan 34 65 85 -0 00 002 003 009 osi 038 on 025 010
(-0 13) (202) (-0 61) (-1 33) 2007y (4 06) 122) (604) (-256)

{-042} {345) {-041} {-1 52} {768) tesl) {199) {537} {-273)

Continental Europe 3786 108 -0 00 ool 000 003 07s 024 on [ 23] 0.09
(-082) (098%) (0 04) (090) {10 69) {10 90) 199 (243) (-3.03)

{-064)  {109) (063) (139) {782) {14 16} 217 (412) (-340)

Average 34.7 m 0.00 0.01 .02 .04 070 0.24 .20 .17 -0.09
{-1.60) (2.8)) {137 2.7 (29.76) {19.23) a.mM .71 ( 10.40)
{2.88} .83} {1.68} $3.45) {20.07} P68} {11.16} 112.63} $11.61}

For each category of fund, we present the equally-weighted average of the estimated

coefficients from the regressions. In round brackets we report the t-statistic for the
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null hypothesis that the mean of the coefficients is equal to zero (the t-statistic is the
average coefficient divided by its cross-sectional standard error). The t-statistic for the
null hypothesis that the mean of the t-statistics is equal to zero is shown in braces (the
t-statistic is computed as the mean t-statistic divided by its cross-sectional standard
error). t values may be more informative than the estimated coefficients if the standard
error of the coefficients vary. The results are shown for each category of funds and for

the entire sample of 202 funds.

Consistent with Pontiff (1997), the size factor appears to be significant in explaining
the changes in the discount. The mean coefficient for the entire sample (0.04) is
significant at the 1 percent level. The dummy is also significant at a similar level. In

contrast, the market factor does not seem to have any significant explanatory power.

The analysis of the sentiment risk, as defined by the changes in the category discount,
shows that changes in the discount are largely driven by the behaviour of the category.
The results show that an increase in the discount of the category is associated with an
increase in the discount of the fund. Based on the entire sample, the average sensitivity
to the sentiment factor is 0.7. The t-statistic for the mean coefficient is highly
significant (t-value of 29.76). The equivalent result using t-values is characterised by a
lower t-statistic, but always highly significant (t-value of 20.07). With the exception
of UK Capital Growth and Closed-End Funds categories, the t-statistic for both the
mean coefficient and the mean t values are significant at the 1 percent level for all
categories. The result is consistent with the evidence of cointegration discussed in

Chapter 6.

The mean-reversion factor is also very significant in explaining the changes in the
discount. The larger the difference between the category and the fund discount, the
larger the price correction towards the mean. If the fund trades at a larger discount

than the average for the category, the fund discount tends to decrease (implying that
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the logarithm of the price to NAV ratio increases). Based on the entire sample, the
average estimated coefficient for the mean-reversion factor (0.24) is significant at the 1

percent level.

The results for the manager factor show that an increase in the discount of the
management group (the average discount of the funds managed by the same group) is
associated with an increase in the discount of the fund. Based on the entire sample, the
sensitivity to the “brand” of the management group is 0.24. Both the t-statistic for the
mean coefficient and the mean t-values are significant at the 1 percent level. The
results suggest that the performance of the other funds under the same management
affect the discount of the fund.

The orthogonalisation procedure makes it impossible to compare the significance of
the manager factor with the sentiment factor. For that, we need to run the multi-factor
regression with the factors taken one at the time. We find that the sentiment factor has
a higher explanatory power than the manager factor. The results tend to suggest that
the discounts are more sensitive to their AITC category, rather than to their
management group. The results is, however, not surprising, given that our measure of
the house-average discount is likely to underestimate the importance of the

management on the discount.

Past performance, defined as the difference between the fund NAV return and the
equally-weighted average NAV return of the category, where we exclude the fund of
interest, has some explanatory power for most of the categories (the exceptions are the
High Income and Closed-End Funds categories). An increase in our measure of excess
past performance is associated with an increase in the logarithm of the price to NAV
ratio (corresponding to a decrease in the level of the discount - see Section 2 of
Chapter 4). This implies that if the performance of the fund during the previous month

had been good relative to its peers in the category, its discount will tend to decrease.
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Based on the entire sample, the average slope for the past performance factor is 0.17.
The t-statistic for the mean coefficient is significant at the 1 percent level (9.71). The

results using t-values are characterised by an even higher t-statistic (12.63).

The analysis of the reversal factor shows that an increase in the discount during the
previous month is associated with a decrease in the discount in the following period.
The estimated coefficient using the entire sample is -0.09. The results based on the

entire sample of 202 funds are significant at the 1 percent level.

This model of the discount generating process seems to capture a significant fraction of
the changes in the discount. The adjusted R-squared is higher than 40 percent for the
International General, International Capital Growth, International Income Growth,
North America, Far East including Japan and Japan categories. The seven factors
explain, on average, 34.7 percent of the changes in the discount, whereas the value-

weighted average adjusted R-squared is 37.9 percent.

5.2. The management group

The results from the multi-factor regressions have shown the importance of the
manager factors in explaining changes in the discount. The analysis has measured the
sensitivity to this factor for the entire sample and for all AITC categories. This section
investigates whether for some management groups the manager factor is more
significant. The idea is to identify the groups for which the “management brand” has a
stronger effect on the discount of the funds under management. Table 7.5 shows the
results (the management groups are sorted by the value of the estimated coefficient for

the manager factor).
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Table 7.5. Multi-Factor Regression - Management Groups.

The multi-factor regression described in Equation (7.4) measures the sensitivity of the first differences in the
discount to the market, size, sentiment, mean-reversion, manager, past performance and reversal factors. The
regression is estimated over the period February 1981 to December 1996. The number of observations is the
average number of monthly data available for the funds in each category. For each management group, we define
the coefficients as the equally-weighted average of the estimated coefficients from the regressions. In
parentheses, we show the t-statistic for Ho: mean coefficient = 0 (the t-statistic is computed as the average
coefficient divided by its cross-sectional standard error). In braces, we show the t-statistic for Ho: mean t-statistic
= 0 (the t-statistic is computed as the average t-statistic divided by its cross-sectional standard error). The sample
covers 26 management groups. Management groups are sorted by the level of the estimated coefficient for the
manager factor.

Faaar 1 Facar2 Faaar3 Faaar 4 Faaar 5 Faaax 6 Factar 7
Managers (sorted by Adjumed Obs  Intercept  Dummy Market Size Serment Mean- Manager NAV Reversal
esumated factor 5) R-squared revernan Pesformance
M&G 53.23 54 000 007 ©01 0.03 034 024 0s9 008 002
(122) 2sn (<007) 012) (062) (258) (2 56) @) (010)
(112)  (333) {026) (012} (049} (s27) (14.91) (003} {005}
Edinburgh Fund Managers M32 128 <0 00 002 008 000 0ss 018 043 0B 015
(-0 60) (338) (198 (001) (5 56) {4 85) (264) {4 48) (6 95)
(090) {083) {0 68) {0 60) {406) (646) (382) {4.58) {4 76)
Kleinwort Bensan 312 142 000 000 010 001 067 015 04l 020 002
(062) (0 59) (1.28) (0.08) (420) (7 05) 219 (24 63) (-0 40)
(035} (044) {099} {0.13) (324} (s7) {228) {1048} {-101)
Finsbury 2886 130 002 £002 017 01s 102 017 04 o004 008
(100) (-176) (-4 29) (840) (341 219 (0 94) (023) (4 20)
{077} {-189) {-169) {243} {349) {309} {044) {131} (214)
Flemung 37.20 157 000 000 00s 00S 071 013 037 027 014
078 (0 70) (130) (167 (1239 (4 54) 475) (538) (457
{-074) {077} {121) {148) {6 28) {858) {4 56} {S44) {446)
Govett (John) 4300 73 003 o0 009 on 056 046 034 001 <008
(-216) (0 65) @m (083) 212) 37 (286) (011) (-126)
{-292) (047} (2.54) {042) (245) {607) {4.18) {048) {-182)
Foreign&Colomal 3914 137 001 001 010 001 067 020 030 014 016
(116) (098) B (015) (820) (608) (216) (210) (-5 06)
{041) {101} (373) {039} {397} {961} {311} (245) {-318)
Ivory&Sumne 3234 139 -001 002 0] 00Ss 078 [ 025 002 £10
-127) (130) (<01 (0 80) {832) {(262) (289) {(010) {-248)
(081) {160} {119) {061} {502} (9 04) (6 23) {070} {-2.27}
Glasgow Investment Mana 3133 82 <001 002 018 001 060 016 02s Q01 Q19
(-269) (099) -111) 007) (816) (2.65) (418) (-004) (-265)
(-360)  {108) {-106) {023y (783) (2.65) {376) (024) {242)
Murray Johnstone 3824 147 <000 <001 001 00t 093 019 oA 017 010
(-101) (045) 017 (035) (898) (4.58) (24¢) 217 (-229)
{007) ({051} (091 (021} {356) {(1471) (5.46) (231) {-222)
Henderson Investors 34 60 140 000 00! 000 004 070 02 024 012 £010
123 (148) ©n (123) (11 07) “n) (304) (148) (-247)
(090) {183} (048} {095} (761) {1538) {354} (345) (-289)
Abtrust 3099 65 001 001 014 000 072 034 021 035 006
{-237) (091) (212) (001) 573) 16 80) azn {433) (4 03)
(227) (087} {234) {063) (430} (951} {102} {612) (-358)
Martin Cumne 3705 133 000 000 001 003 071 027 020 02 007
(108) {(007) (0.20) (0 96) 892) (- 4] (260) (S 56) -113)
{065} (031} {084} (037) (509) (766} (338) {447} (217}
Morgan Grenfell 3614 147 001 001 001 002 068 01 017 038 016
(-143) (190) (-0 06) (102) (1072) 317 (26 15) (16 68) (-552)
{-167) {162) {056} (080} {314) {942) {296} {264) {-11 09}
Exeter Asset Management 2550 70 001 004 026 <031 043 020 07 004 008
(0 55) (0 62) (-110) {-753) (385) (603) (283) (072) {-243)
{036} (-013) {-115} {-1012} {373) {1305} {2.87) {036} {-2.36)
Schroder 2648 a8 002 003 0.04 012 062 036 017 000 018
(239) (149) 075) (0 65) (5.54) (230) (190) (004) (-1.51)
{174} {113} {067) {018) {2.65) {265) {188) {041) {-1.51)
Bailhe Gifford 4863 162 000 001 004 004 090 020 014 o2 £038
(-0 50) (052) (0 56) (-] 46) (22.38) (543) (282) (4 58) (-2.00)
{048} {067) {0.13) {-156) {720} (803) {2.47) {5 13) {-180)
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Table 7.5. Multi-Factor Regression - Management Groups (Cont’d).

Facar | Faaar 2 Facar3 Factar 4 Faaar $ Faaar 6 Faaar 7
Managers (sorted by Adjusted  Obs  Btercept  Dusmamy Market Sz Seniment Mem- Manager NAV Reversal
estimated factor 5) R-squared revermon Performance
Gartmore 2903 95 £ 00 000 £.18 008 062 o1s 012 008 017
(-061) (0 60) (-214) (-100) 524 ($79) {0 86) (0 78) {-260)
{023) {084) {-131) {061) {327} {501) {176) {194} {-296)
Hill Samuel 3633 7 001 004 002 007 082 024 on 018 007
(-154) (229) (015) am (1035) (848) (244) (4 63) (-6 02)
{-1.14) {223) {023) {124} {989} {642) {246} {265) {-534)
Fidelsty 5922 2 £01 003 013 Q11 076 034 006 038 01
Q7T (072 05s)) (0 62) (3618) (151 Q2N (308 (07)
(075) (20.52) {0 44) {-036) (243) (166) (162) (278) {-107)
Scottish Value 2577 37 001 003 012 04 004 040 006 004 021
(10 66) (208) (133) (58N 019 338) 0 72) (061 (4 82)
{671} {249) {187) {329} {041) {375) {015) (-067) {4353)
Perpetual 467" 39 001 001 004 ©05 068 013 003 065 004
(1510) (067) (037) (-0 14) (192) (649) (020) (148) (0 20)
(413} {031) (044} {0.24) {125) (49 52} (0 04) (3 68) {010}
Rutherford 2651 35 £01 002 001 003 091 019 003 002 026
(-138) (4 70) (0 05) (-0 81) (345) (305%) (0 44) oo (4 16)
{-197} {2.12) (-043) {-0 55} {244) {835) {0 30) {001) {640}
INVESCO 3082 kg 000 001 003 001 673 037 003 (¥ ) 008
(-108) (0 69) (030) 007 (6 78) (352) (015) (2.00) (-201)
{-102}) {043) {-040) {064} {5.96) {9 65} {0 25} {2.14) {-123}
Juprter 1678 61 ©01 000 €03 004 1.01 027 002 013 003
(-118) (0 00) (<0 20) (026) (1045) (1707) (-0.3!) (082) (0 60)
{091} ({029) {0 0s) {021) {562) {840} {041} {109) {075)
Stewart ivary 3719 58 ool 00) 008 005 087 037 -009 031 019
(0 56) (342) 251 (-2.16) 1737y (237 (-160) (2.2n (-319)
{-059) {220} {124) {-2.62) {298) {2.27) {-185) {156} {403}

For fifteen management groups - M&G, Edinburgh Fund Managers, Kleinworth
Benson, Fleming, Govett, Foreign & Colonial, Ivory&Sime, Glasgow Investment
Managers, Murray Johnstone, Henderson Investors, Martin Currie, Morgan Grenfell,
Exeter Asset Management, Baillie Gifford and Hill Samuel - we find a significant
estimated slope for the manager factor. Both the t-statistic for the mean coefficient
and the mean t-value are significant at the 5 percent level. The results suggest that for
these management groups the performance of the “manager” has a stronger impact on

the discount of the funds under management.

6. Robustness of Testing Procedure

We analyse the robustness of the testing procedure by focusing on the 72 funds that
have a full history of 191 months of observations. We use three different testing
procedures. The first two - the t-statistic for the null hypothesis that the mean of the

coefficients is equal to zero and the t-statistic for the null hypothesis that the mean of
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the t-statistics is equal to zero - are described in the previous sections. We report the
values in parentheses and in braces, respectively. The third testing procedure is the
average of the t-statistics in each of the single-trust regressions. This measure is
reported in square brackets. Table 7.6 below presents the equally-weighted average of
the estimated coefficients from the 72 regressions, alongside the results of the testing

procedures.

A comparison with the results based on the entire sample of 202 funds (end of Table
7.4) shows that the full-history sample is characterised by a higher average adjusted R-
squared, 37.4 percent. It is not surprising to find that, using funds with a full history,
the model of the discount generating process improves. However, based on a smaller
cross-section of funds, the t-values from the first two testing procedures tend to be
lower. Nevertheless, our conclusions are unaffected and all factors with the exception

of the market are still significant.

Table 7.6. Multi-Factor Regression - Full history funds.

The multi-factor regression described in Equation (7.4) measures the sensitivity of the first differences in the
discount to the market, size, sentiment, mean-reversion, manager, past performance and reversal factor. The
regression is estimated over the period February 1981 to December 1996. The sample covers the 72 funds with a
full history of 191 observations. We define the coefficients as the equally-weighted average of the estimated
coefficients from the regressions. In parentheses, we show the t-statistic for Ho: mean coefficient = 0 (the t-
statistic is computed as the average coefficient divided by its cross-sectional standard error). In braces, we show
the t-statistic for Ho: mean t-statistic = O (the t-statistic is computed as the average t-statistic divided by its cross-
sectional standard error. In square brackets, we report the average t-statistic.

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7
Adjusted Obs Intercept Dummy Market Size Sentiment Mean- Manager NAV Reversal
R-squared (°o) reversion Performance
Average 3736 191 000 000 002 003 067 014 020 024 013
(-007) (-135) (1.22) (202) (2215) (1557 (929) (12 49) (-1109)
{107} {-099} {148} {1.97} {17.54} {25 01} {9 86} {12 98} {-10 96}
-0 22) [-010] [047] {0 33] [724] 327 [91] [196) [-217)

The third testing method, the average t-statistic, understates the significance of the
factors. However, with the exception of size, we still find that all factors are
characterised by an average t-statistic which is higher than the critical 10 percent level

of significance. For the sentiment and mean-reversion factors, the results are
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significant at the 1 percent level. The results indicate that sentiment, mean-reversion,
manager, past performance and reversal are indeed significant factors in explaining

changes in the discount.

7. Sensitivity Analysis

This section analyses the sensitivity of the model of the discount generating process to
different variables. First, we introduce a factor measuring the exposure to the market
where the assets are invested, referred to as the local or ‘home’ market. Then we
investigate different definitions of past performance - past NAV returns, rank and
managerial performance - and compare them to our measure of excess NAV returns.
Finally, we test whether the results from the multi-factor regressions are related to

some seasonality in the behaviour of the discount.

7.1. The local market factor

Some of the categories contain funds that invest the majority of their assets in single
geographical areas other than the UK market. It is therefore interesting to introduce
an additional factor measuring the sensitivity to this market, where most of the
underlying assets are traded. We refer to this market as the local or ‘home’ market.

Equation (7.5) describes the multi-factor regression:

Ad,,=d,,-d,.; = Dummy, i+ o~ ¢ Bi(Rroca, 1~ R worta,e ) ~ B2(Ruk 1~ Rr: )
+PsRs-Ret) +Pa(D,i-D i )+Ps(Dr1-d; 1)
+Ps (D umne-Dun.vi )+ Pr(Runavy, 1 - R navier)
+Ps (d)r1-d )2 +&,1 (7.5)

1 for k=1 to 6 months after the [PO

where Dumm =
Y .k { 0 elsewhere
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and ¢ is a binary variable = 1 for a number of categories - North America, Far East

excluding Japan, Japan and Continental Europe. Table 7.7 shows the results.

For these four categories, more than 80 percent of the funds’ assets are invested in the
‘home’ market. The introduction of the local market factor increases the adjusted R-
squared for all categories with the exception of Continental Europe. However, the
estimated coefficient of the local market factor is not significantly different from zero
(with the exception of the North America category). Furthermore, for most categories

the estimated coefficient for the local market is lower than for the UK market.

Table 7.7. Multi-Factor Regression Introducing the Foreign Market Index.

The multi-factor regression described in Equation (7.5) measures the sensitivity of the first differences in the
discount to the local market, the UK market, size, sentiment, mean-reversion, manager, past performance and
reversal factor. The local market measure is defined as the S&P 500 index for the North America category, the
MSCI Pacific Basin excluding Japan index for the Far East excluding Japan category, the MSCI Japan index for
the Japan category and the MSCI Europe excluding UK index for the Continental Europe category. The
regression is estimated over the period February 1981 to December 1996. The number of observations is the
average number of monthly data available for the funds in each category. For each category, we define the
coeficients as the equally-weighted average of the estimated coefficients from the regressions. In parentheses,
we show the t-statistic for Ho: mean coefficient = 0 (the t-statistic is computed as the average coefficient divided
by its cross-sectional standard error). In braces, we show the t-statistic for Ho: mean t-statistic = 0 (the t-statistic
is computed as the average t-statistic divided by its cross-sectional standard error).

Factor | Factor 2 Factor 3 Factor 4 Factor S Factor 6 Factor 7 Factor 8
Adjusted Ots  Intercept  Dummy Local UK Suze Sentunent Mean- Manager NAV Reversal
R-squared (*¢) Market Market reversion Performance

Notth Amenca 40 57 115 001 -0 00 ©23 007 010 0S8 027 002 025 <0 06
091) (003) (-212) (0 75) ©79) “7) (258) (013) (268) (-122)

(044) (021) (267} {154) {ony) {422) {1183) {202) {27m) (-2 36}

Far East excluding Japan 3122 63 ©.00 -0 00 002 010 0.12 064 030 044 01s 013
(048) (005 (0 30) (131) {176) (720) (687) (367) (253) (-327)

{-0 70) {0 55) {0 13) {191) {162) {694) {9 39) {413} {331) {417)

Japan 56 37 33 000 002 00! 003 08 083 042 o 022 009
{032) (240) 031 {073) -122) (2219) 459 {153) (4 68) (-239)
{002) (369) (037) {0 36) (-142) {702) (6 82) {275) {4 07) (-282)

Continental Europe 3728 108 000 002 002 000 004 075 0.2s oto ol 0.09
(-0 69) a3 -110) (002) {10$) (1023) (10%0) asn (2.51) (-3 06)

(052} {148) {-061) {0 68) {152} {778) {14 64) (21 (409) {-346)

Despite the insignificance of both the local market and the UK market factors, the
evidence tends to suggest that closed-end funds act more like securities of the market
where they are traded, the UK market, rather than of the market where their assets are

invested. The result is consistent with Chang, Eun and Kolodny’s (1995) evidence that
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US traded closed-end funds exhibit significant exposure to the US market and act more

like US securities than do their underlying assets.

7.2. Past performance based on NAYV returns

The multi-factor regression described in Equation (7.4) attempts to explain the
behaviour of the discount using excess NAV returns as a measure of past performance.
In this section we investigate different definitions of past performance - raw NAV
returns and the rank. In Equation (7.4) we substitute the past performance factor,
factor six, with the alternative measures. The two measures are defined as R nav 1,
for the raw returns and Rank nav 1.1, caregory fOr the rank of the past NAV return of the
fund relative to the performance of the other funds in the same category. Performance
measures are computed over one-month periods to avoid the problem of overlapping

observations.

Table 7.8 reports the results using the three different measures of past performance.
The first measure is excess NAV returns, defined as the difference between NAV
returns for fund j and the average NAV returns of the category where we exclude the
fund of interest (Panel A). The results are repeated from Table 7.4. The second
measure is past NAV return (Panel B). The third measure is the rank of the fund’s
NAV return relative to the NAV performance of the other funds in the category (Panel
C). Following Rockinger (1995) we attribute a rank of 1 to the highest NAV return in
the category.

Table 7.8 shows the result of the multi-factor regression for the International General

category'”. The comparison of the three measures shows that excess NAV returns

'3 We report the results for the category that represents the major player in the sector. 40 percent of
the UK investment trust companies are included in the FTSE All-Share index, whereas 80 percent of
the funds in the International General category are part of the index. Furthermore, the International
General category represents 10 percent of the number of funds included in the index, but 28 percent in
terms of market capitalisation.
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(Panel A) is characterised by the highest adjusted R-squared (46.70 percent). The
average sensitivity to the excess NAV returns factor, 0.30, is significant at the 1
percent level. Panel B shows that the multi-factor regression using past NAV returns
as a measure of past performance is characterised by a lower estimated coefficient
(0.04). The t-statistics for both the mean coefficient and the mean t values are
significant at the 1 percent level. However, the t-statistics are lower than the
corresponding values for the excess NAV returns. The measure of past rank (Panel C)
is characterised by an R-squared higher than using past NAV returns (46.07 percent),
but lower than using excess NAV returns. The estimated coefficient is significant at
the 1 percent level'”. For brevity, we report only the results for the International

General category. However, the results are similar across all categories.

The analysis shows that excess NAV returns is the most important performance
measure explaining changes in the discount. The results tend to suggest that the
performance relative to the peers in the group is more significant than past NAV
returns. Furthermore, we find that excess NAV returns is better than the rank. The
evidence contradicts Rockinger’s (1995) claim that the rank is the most relevant

performance measure.

The results of the multi-factor regression introducing one- and two-month lags
between changes in the discount and past performance (excess NAV performance
measured over one-month periods) show that the past performance factor becomes

insignificant'*®.

'35 The difference in sign of coefficient for the past rank factor is due to the fact that the highest NAV
return is given a rank of 1, the lowest value.
1% The results are available from the author.
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Table 7.8. Multi-Factor Regression Using different measures of past performance based on NAV returns -
International General category (INGN).

The multi-factor regression described in Equation (7.4) measures the sensitivity of the first differences in the
discount to the market, size, sentiment, mean-reversion, manager, past performance and reversal factors. The
table shows the results using two different measures of past monthly NAV performance. Panel A shows the
results using NAV returns as a measure of past performance. Panel B shows the results using the rank of past
NAYV returns. The regression is estimated over the pertod February 1981 to December 1996. The number of
observations is the average number of monthly data available for the funds in the Intemnational General category.
For the International General category (INGN), we define the coefficients as the equally-weighted average of the
estimated coefficients from the regressions. In parentheses, we show the t-statistic for Ho: mean coefficient = 0
(the t-statistic is computed as the average coefficient divided by its cross-sectional standard error). In braces, we
show the t-statistic for Ho: mean t-statistic = 0 (the t-statistic is computed as the average t-statistic divided by its
cross-sectional standard error).

Pancl A : Past Excess NAV Returns

Factar | Factar2 Factar3 Factard  Factar S Factar 6 Factor 7
Adyusted Obs Interceg Dummy  Market Size Seniment  Mean- Manager Past Perfamance Reversal
R-squared (%) reversion Excess NAV retun
International General 4670 178 -0 00 000 000 004 083 017 0ls 030 013
(-1 00) 019 (004) (1.41) (2712) (627 (328) (597 (-4 85)
{-161) {012) (0 34) {1.11) (1133} {10 48} {293} (588) (-4 54)

Panel B : Past NAV Retumns

Factar] Factar2 Factar3  Factar 4 Factar $ Factar o Factar 7

Adjusted Obs  Intercept Dummy  Market Size Sentimert  Mean- Manager Past Perfarmance  Reversal

R-squared (*s) reversion NAV retumm
International General 4553 178 -0 00 000 2001 001 082 018 015 004 014
(-126) (029 (028) (0395) (2488) (653) (337 (242) {-512)
(202} (014} (002} {009) {1075} {11 {302) (2.21) (494)

Pancl C : Past Rank

Factar! Factar? Factar3  Factar 4 Factar 5 Factar 6 Factar 7

Adyusted Obs  Intercept Dummy  Market Size Sentiment  Mean- Manager Past Perfamance Reversal

R-squared (*s) reversion NAV Rank
Intemmational General 46 07 178 000 000 -0 00 004 083 018 015 -0 00 013
(119) (0 06) (<002) (133) (25 69) (6 39) (331) (-551) (-516)
{(153) (-005) (031) (103} {1109) {10 70) {300) {-$ 71} {-4 82)

7.3. Past performance based on managerial performance

The relationship between changes in the discount and past performance has used a
measure of performance based on NAV returns. However, in Chapter S we discuss the
evidence that discounts do not reflect performance when performance is measured
using NAV returns. Instead, we introduce a definition of managerial performance that
adjusts for the fund’s asset exposures - Sharpe’s (1992) returns-based style analysis.
The results had shown a weak relationship between discounts and past managerial

performance when the performance is measured over two- and three- year periods.
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Consequently, we use the multi-factor regression model described in section 4.2. to
test whether past managerial performance is more significant in explaining the
discount’s first differences. In Equation (7.4) we substitute the past NAV performance
factor, factor six, with a measure of managerial performance. We define excess
managerial returns, R usanageriat 5, ¢-1 = R Managerial 1, 1, as the difference between the fund
managerial performance and the average managerial performance of the category,
where we exclude the fund of interest. Past managerial performance is measured over

one-month periods.

The returns-based style analysis methodology calculates the monthly values of
managerial performance starting from February 1987. The regressions are, therefore,
estimated over the period February 1987 to December 1996. Table 7.9 shows the
results of the multi-factor regressions. Panel A uses excess managerial returns whereas
Panel B is based on excess NAV returns. The estimated coefficient for both measures
of past performance, excess managerial returns and NAV returns, is positive and
significant. Based on the value of the t-statistics, we reject both null hypotheses that
the average coefficient is equal to zero and that the average t-statistic is equal to zero.
Nevertheless, the value of the t-statistics and the average adjusted R-squared are
higher when the multi-factor regression is estimated using NAV returns rather than

managerial returns'®’.

'>" The results are consistent across all categories of funds. The results for categories other than the
International General are available from the author.
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Table 7.9. Multi-Factor Regression Using Past Performance Measures based on Managerial Performance and
NAV Returns - International General category (INGN).

The multi-factor regression described in Equation (7.4) measures the sensitivity of the first differences in the
discount to the market, size, sentiment, mean-reversion, past performance, manager and reversal factors. Panel A
shows the results using as a measure of past performance the difference between managerial performance of fund
Jj and the average managerial performance of the category, where we exclude the fund of interest. We refer to this
measure as excess managerial performance. Monthly managerial performance is defined using Sharpe’s (1992)
returns-based style analysis. Panel B shows the results using excess NAV returns as a measure of past
performance. The regression is estimated over the period February 1987 to December 1996 for all 17 funds in the
International General category. The number of observations is the average number of monthly data available for
the funds in the International General category. The coeficient is the equally-weighted average of the estimated
coefficient from the 17 regressions. In parentheses, we show the t-statistic for Ho: mean coefficient = 0 (the t-
statistic is computed as the average coefficient divided by its cross-sectional standard error). In braces, we show
the t-statistic for Ho: mean t-statistic = 0 (the t-statistic is computed as the average t-statistic divided by its cross-
sectional standard error).

Panel A: Past Managerial Performance

Factor1 Factor2 Factor3 Factor4 Factor S Factor6  Factor 7

Adjusted Obs  Intercept Dummy Market Sizz  Senument Mean-  Manager Managenal Reversal

R-squared (%) reversion Performance
Intematuonal General 4225 115 000 000 000 003 080 017 013 021 017
(-092) ()] (004) (108) (1655 (667) (268) (3 40) (527
{-1 33} {062} {0 56} {076} {1116} {9 46} {205} {339) {-519}

Panel B: Past NAV Performance

Factorl Factor2 Factor3 Factord FactorS Factor 6 Factor 7

Adjusted Obs  Intercept Dummy  Market Siz2  Senument Mean-  Manager NAV Reversal

R-squared (%) reversion Performance
International General 4324 115 000 000 000 003 08! 017 013 029 016
(-0.96) (063) (009) 114) (1662) (652) (262) (481) (-4 80)
{-1 36} {051} fo 61} 077} {1169} {9 38} {197} {4 30} {-4 73}

7.4. Seasonality in the behaviour of the discount

The multi-factor regression methodology shows that changes in the discount are
sensitive to the sentiment, mean-reversion, manager, past performance, and reversal
factors. This section extends the analysis to investigate whether these results are

related to some seasonality in the behaviour of the discount.

Several hypotheses have been suggested to explain the January seasonal effect in stock
returns. The most popular is the year-end tax-loss selling hypothesis (see Keim
(1988)) - investors sell securities that have experienced recent price decline in order to

offset short-term capital loss against a taxable income. After the tax year-end the
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selling pressure disappears and the prices rebound. Keim (1983) shows that daily
abnormal returns in January are greater than in non-January months and that the
negative relation between abnormal returns and size is particularly pronounced in
January. It is therefore important to evaluate the extent to which the “January effect”

is responsible for the results of the previous sections.

We isolate the January effect by estimating the multi-factor regression described in
Equation (7.6). We introduce a dummy variable, Dummy2, which is equal to one for

the month of January and zero for the other months.

ad,.=d,.-d, . = Dummyl , +Dummy2,+ B,
+ Bi(Ruk..-Re) + P2 (Rs.e-Re.t) +B3(D.tc-D s )
+BaD 1 -d; 1) +Ps (Drne=-Dan.rr )
+Ps(Rvavy,e1 = Rnaviet) +B7 (@) e1-d ) 02) + 6,4 (7.6)

1 for k =1 to 6 months after the [PO
where Dummyl ,, =

0 elsewhere

1 for k = January month

and Dummy2, = {

0 elsewhere

Table 7.10 shows the results for the ten categories. For six categories - International
Capital Growth, UK General, UK Income Growth, Smaller Companies, Japan and
Continental Europe - the introduction of the dummy variable, Dummy?2, increases the
adjusted R-squared. However, overall, the estimated coefficients are affected only
marginally and the relationship between the changes in the discount and the factors is
not modified. The significance of the sentiment, mean-reversion, manager, past
performance and reversal factors is not a January effect. Consistent with Section 7 of

Chapter 6, we find no evidence of seasonality in the behaviour of the discount. The
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result is not surprising, given that the discount is an arbitrage portfolio and that a

January effect in returns ought not to show up in a long-short portfolio.

Table 7.10. Multi-Factor Regression Based on Non-January Months - All Categories.

The multi-factor regression described in Equation (7.6) measures the sensitivity of the first differences in the
discount to the market, size, sentiment, mean-reversion, manager, past performance and reversal factor. The
multi-factor regression is estimated introducing a dummy variable, Dummy2, which is equal to one for the month
of January and zero elsewhere. The regression is estimated over the period February 1981 to December 1996.
The sample covers ten AITC categories. We have excluded the UK Capital Growth, High Income, Closed-End
Funds and Far East excluding Japan categories given the short history of data for most of the funds in these
categories. The number of observations is the average number of monthly data available for the funds in each
category. For each of the ten AITC categories, we define the coefficients as the equally-weighted average of the
estimated coefficients from the regressions. In parentheses, we show the t-statistic for Ho: mean coefficient = 0
(the t-statistic is computed as the average coefficient divided by its cross-sectional standard error). In braces, we
show the t-statistic for Ho: mean t-statistic = 0 (the t-statistic is computed as the average t-statistic divided by its
cross-sectional standard error).

Factor | Factor 2 Factor 3 Factor 4 Factor S Factor 6 Factor 7

Adyusted Ot bgercept Dummy 1 Dummy2 Market Size Sentument Mean- Manager NAV Reversal
R-squared (%) revernon Performance
nemauonal General 46 58 169 {0 00) 002 (<0 00) 001 005 083 018 014 029 <013

C101) (145 (077)  (026) (147 (18 82) 618) (321) (540) (-5 19)
(-150) (130 (001) (059} (LI8)  (1109) {949} (270} ($12) (476}

International Capital Growth 4192 130 (000) 000 000 0ol 004 090 023 017 013 007
(053) (03 (045)  (029) (0 90) (1136) (877 (158 (233) (-2.25)
{(-147) (060} (076}  {0.37) {120) (904)  {(1261)  {375) (415} (-286)

International ncome Growth 47 180 000 004  (©000) 00 00s 058 009 017 038 018
(103) (339 (028 (105 (266 (572) (824) (4 58) (5 30) 317
{112)  (318) {045) (114} {279) (560)  (1444)  (639) (763)  (333)

UK General 222 122 (000) 00! 001 008 006 053 01s 025 017 <08
(012)  (064)  (-191)  (-132) (122) (4 69) (5985 (3 00) (376) 237
(002)  {103) {-131) (094) {233} (526) (1163}  (287) (416}  (209)

UK Income Growth zn 132 000 ool 000 0 04 003 069 017 014 02] <1
(<03%) (0 %0) (067) (-128) (0 61) (12 58) (749) (346) (220) (-292)
{-041) {0 86) {-018) {-0 28} {0 59} {6 06) {9 06} {301) {3 06) {-352)

Smaller Companmes 2758 101 (-0 00) 002 000 001 001 074 019 018 017 010
(0 70) (285) (aon (032) 022) (13 36) (735) (299) (284) (-4.25)
{-086) {319) {062) {0 30) {0 56) {12.09) {13 85) {3.95) {3 86) {4.11}

North Amenca 38 57 110 001 00} 000 006 013 070 028 002 025 Q05
<091 0 38) (0 25) (0 86) (095) (732) (282 01 (230) (-1 16)
{042} {0 73) {015} {128} {017} {4 84) {19 %4} {234) {249) {-210)

Far Esst including Japan 4302 146 ool oot 001 020 oot 074 034 023 011 201
{082) (0 61) (1 64) (192) ©13) (o2n (278) (260) {186) (011
{007} (061) {1 54} {314} {0 72) {518} {13.54} {216) {334) {-188)

Japan 5570 83 000 002 000 £03 <008 083 042 013 024 £ 09

(©18)  (213) (016) (0ST)  (-125) (22%9) (4 10) (125 (4 82) (212)
(002) (317) ({069) (044}  (-134)  (756) (641) {224) (4 63) (-2 54)

Contunental Europe 3875 106 000 002 000 002 00 074 024 009 019 2009
(072) (140) (079  (048) (154) (961 (9 98) (174 (24%) (-3 44)
{085} {157} (037} (o088} {170} (768) (1268}  {200) (405)  (-364)

Nevertheless, there may be some seasonality in the risk. For each month, we measure

the standard deviation of the residuals, g, from the multi-factor regression described

167



Chapter 7: Model of the Discount Generating Process

in Equation (7.6). Table 7.11 shows the average result for all categories'*®. For five
categories, International General, International Income Growth, UK General, UK
Income Growth and Smaller Companies, the average standard deviation of the
residuals for the month of January is significantly larger than the corresponding value
for the non January months. Columns [A] and [B] show the results. The last row of
Table 7.11 reports, for each month, the average standard deviation of the residuals
across the entire sample. The results show that the variability of the residuals during
the month of January is greater than for other months - the difference is significant at

the 1 percent level.

Table 7.11. Standard Deviation of the Residuals from the Multi-Factor Regression.

For each month, we measure the standard deviation of the residuals from the multi-factor regression described in
Equation (7.6). The table reports the average variability of the residuals for the different categories. The results
are shown as percentage values. Column [A] is the average standard deviation for non-January months. Column
[BJ-[A] is the difference between the variability of the residuals during the month of January and the average
value for the other months. Levels of significance for the test of the differences between the two means are
denoted by *** (1% level ), ** (5% level)and * (10% level).

Februwy March Apnl May June July Aogme p October D ber Non-Jan  January

[A] B] BHA]
Internation! General 22 24 231 231 2D 194 233 265 28 217 247 23 264 03] ==
itermational Capital Growth 268 319 230 268 275 262 248 27 2N 251 288 269 264 005
ttermational income Growth 219 260 238 305 275 206 23 208 2438 210 234 239 285 046 ==
UK General 254 317 325 326 367 33 3n 35 308 346 288 3 3m 053 =~
UK Income Growth 254 259 244 250 264 280 241 246 261 249 237 253 282 029 *
Smaller Companies 369 3s4 303 285 381 27 316 324 3u 346 32 32 ks 044 =
North Amenca 32 287 297 249 426 338 39 27 445 351 412 345 339 -0 06
Far East including Japan 280 345 358 324 2301 36 35 33 393 416 287 3a 33 010
Japan 310 281 28 270 258 284 27 303 345 298 250 288 29% 002
Continental Europe 348 342 343 2% 332 32 357 34 ERL) 3 328 336 328 Q1
Average 3.08 320 291 277 316 1% 290 .09 3.08 3.09 2.9 J.00 R %3] 0.22 =**

This study of seasonality reports negative results - there is no indication of seasonality
in the level of the discounts. Despite evidence of statistical significance of the residual
volatility, the economic magnitude is not significant (it represents only an increase

relative to the average of a few percentage points).

'*® We have excluded the UK Capital Growth, High Income, Closed-End Funds and Far East
excluding Japan categories given the short history of data for most of the funds in these categories.
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8. Conclusion

This chapter investigates at first the importance of Fama-French type factors in
explaining returns and discount changes for UK closed-end funds. The results show
that the factors explain closed-end fund share price and NAV returns, but not
discounts changes. We then introduce additional factors in order to explain at least
part of the largely idiosyncratic movements in the discount. We investigate the
importance of measures of sentiment, mean-reversion, manager, past performance and

price reversal.

The multi-factor regression methodology measures the sensitivity of the changes in the
discount to the market, size, sentiment, mean-reversion, manager, past performance
and reversal factors. This model of the discount generating process seems to capture a
significant fraction of the changes in the discount. The seven factors explain, on
average, 35 percent of the changes in the discount. The adjusted R-squared is higher
than 40 percent for the International General, International Capital Growth,
International Income Growth, North America, Far East including Japan and Japan
categories. Changes in the discount are particularly sensitive to the sentiment and

mean-reversion factors.

Within the framework of the model, we investigate whether for some management
groups the manager factor is more significant. The idea is to identify the groups for
which the “management brand” has a stronger effect on the discount of the funds under
management. We find that for fifteen management groups - M&G, Edinburgh Fund
Managers, Kleinworth Benson, Fleming, Govett, Foreign & Colonial, Ivory&Sime,
Glasgow Investment Managers, Murray Johnstone, Henderson Investors, Martin
Currie, Morgan Grenfell, Exeter Asset Management, Baillie Gifford and Hill Samuel -

the estimated slope is significantly different from zero.
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We then analyse the sensitivity of the model to different variables. First, we introduce
a factor measuring the exposure to the market where the assets are invested, referred
to as the local or ‘home’ market. Despite the evidence that both the UK market and
the home market factors are insignificant, the results tend to suggest that closed-end
funds act more like securities of the market where they are traded, the UK market,
rather than of the market where their assets are invested. We also investigate different
definitions of past performance - past NAV returns, rank and managerial performance -
and compare them to our measure of excess NAV returns. We find that the measure
of excess NAV returns has the highest power in terms of explaining changes in the
discount. Finally, we test whether the results from the multi-factor regressions are
related to some seasonality in the behaviour of the discount. We find evidence of
abnormal variability of residuals during the month of January. Nevertheless, the results
of the regression, estimated introducing a dummy variable for the January months, are

not significantly different.
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Appendix:

The multi-factor regression for the individual funds

Table Al: Multi-Factor Regressions.

The multi-factor regression described in Equation (7.4) measures the sensitivity of the first differences in the
discount to the market, size, sentiment, mean-reversion, manager, past performance and reversal factor. The
regression is estimated over the period February 1981 to December 1996. The table shows the results for the 202
funds in our sample. The number of observations is the number of monthly data available for the funds. We
report the estimated coeficients and, in round brackets, the t-statistics. At the end we report the average for the
entire sample. The parameter i1s the equally-weighted average of the estimated coefficients from the 202
regressions. In parentheses, we show the t-statistic for Ho: mean coefficient = 0 (the t-statistic is computed as the
average coefficient divided by its cross-sectional standard error). In braces, we show the t-statistic for Ho: mean
t-statistic = 0 (the t-statistic is computed as the average t-statistic divided by its cross-sectional standard error).

Factor 1 Factor 2 Factor 3 Factor 4 Factor § Factor 6 Factor 7

Adjusted Obs Intercept Dummy Market Size Sentiment Mean- Manager NAV Revernal
R-squared (%) revernon Performance
Interaational Genersal
Alhance Trust 5693 191 000 oot 006 00s 096 024 <0 616 L0
(-2 56) (-0 36) (183) (102) (1330) (4 40) -012) (1 06) (-0 56)
Bankers inv Trust 3831 191 00! 001 002 000 072 01s 022 03s 27
269) (-0 34) 038) (0 05) (814) (348) .87 (1 90) (-4 40)
Baning Tnbune 4889 191 000 005 012 009 076 c10 038 037 0.26
180 (-201) @ao1) {154) {878) (243) (263) (224) (-442)
Bntsh v Trust 419 191 00 000 Q16 011 074 028 040 019 008
(381) (-0 06) (-4 43) (1.93) (874) (5 60) “o1n) (130) (-087)
Brunner Inv Tst. 4353 191 000 000 003 010 084 0ls L0, 016 Q014
-107) (<013) (092) (174) (943) (338) (-031) [¢RD)) (-239)
Foreign & Colomal 6279 191 000 000 003 00 093 008 020 012 03
087) 021 [¢R2}] (-050) (12 49) (228 (314) (098) -701)
Law Debenture 2582 191 0ol 004 014 031 048 00s 018 028 <008
(205) (-127) (-279) 418) (432) (209) (096) (1 58) {-120)
Mujedie invs 4302 134 <003 004 012 004 095 047 031 005 006
(-5 40) (-257) (-2.58) (0 60) {6 60) (621) (157 (029) (074)
Mid Wynd tntl 2934 185 ool 004 026 004 oss 012 00 054 002
{188) (224) (~4 00) (-0 40) (573) (3 06) (05N (387N ©31)
Personal Assets 2684 160 001 010 01s 027 084 015 019 061 008
(2 06) (3 60) (180) (196) (3.33) (384 (103) 373 (-1 00)
Scottish Amencan 5506 74 000 001 0.13 000 084 006 0 06 059 018
(-116) (0 54) (289) (-0 9) (605) (093) -1 83) (367 (-2 00)
Scottish Esstern 5480 191 00 o0 002 014 088 019 01s 052 £11
(-262) (-0 30) (0.65) -27) (11 70) “on (1.90) (3.70) -19m
Scotush Mortgage 66 30 191 000 00t 00S 002 099 030 on 028 017
(-1.84) 0 44) 153) 033) 1379) (469) (20%) (2.56) (-355)
Scothish nv 4515 191 000 000 <01 006 089 009 010 o1s 014
-137) 016) (-0.14) [SRD) (1087) (280) (-0.75) 095) (-2.42)
Second Alliance 5238 191 000 002 004 009 0.76 012 046 039 010
(044) (097 1) (1 90) (11.46) ¢02) (430) (2 60) -189)
Witan Inv Co 53.65 191 Qo0 003 006 012 082 ol9 0.02 005 015
(-39) (154) (183) (-250) (1130) (447) ©z21) (-0 42) (-2.93)
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Table Al. Multi-Factor Regressions (Cont’d).

Factor ) Factor 2 Factor 3 Factor 4 Factor § Factor & Factor 7

Adyusted Obs Intescept Dummy Market Size Sentiment Mean- Manager NAV Reversal
R-squared (%) reversion Performance
Internations! Capital Growth
Anglo & Overseas 4583 191 000 000 017 00! 064 o016 0is 03s 014
(-2 40) 022 (481) (-025) (793) (3 68) 28 (2.86) (-233)
Baning Stratton 4485 119 £0 000 617 036 044 030 023 018 017
(-292) ©13) (341) (4.63) (309) (429) (159) ©87) -201)
Bnush Empire Secs 12.84 191 001 002 013 005 058 017 006 00s 000
(205) 037 (1.61) (-042) (319) (383) (0 40) (033) (-0 05)
Commeraal Umon Env 5868 56 001 00S 016 024 210 017 070 047 021
(-176) (198) (-1 05) (-1 50) (7 06) (320) (229) (222) (2195)
Dunedin Worldwide 46 69 191 000 002 003 007 07 on 033 012 018
(-093) (-093) (093) 13 (10 36) 278) G99 119 -322)
Electne & Genersl 4300 191 000 000 012 002 078 016 029 o1t3 019
(-0 80) (-009) (3 00) 027 @74) (5N 243) (108) (321)
Enghsh & Scotish $018 191 000 ool 013 00s 099 033 00s 021 o
(-0 12) 029) (3 08) (069) (oon) (537 (0 70) (173) (-1 94)
Finsbury Wwd Pharm 2817 20 007 005 019 'Rk} 160 032 1.30 033 005
(163) 149 -029) 022 (181) (1 48) (37 (-0 60) ©19)
Flemung Overseas 5702 191 0ol 000 010 008 091 019 063 040 016
(-2 46) (o1 (2.53) (-120) (1033) (387 (6 00) @361) (-280)
Govett Global Smcos 3778 32 002 00) 019 0.12 096 03s 022 014 007
(-2.21) (049) (082) (0.53) (236) (228) (0 80) (0 46) 03
Greenfnar 4319 191 000 o0l <37 007 114 019 o3 o1s 014
{1 56) (024) (-6 43) 082 {899) (4 49) {186) (123) (224)
Jup Intl Gm 747 47 001 00! 006 040 075 029 014 Q19 003
(188) (-0 46) (-033) (-182) (192) (265) (076) (-0 54) 022)
Klanwort Overseas 3781 19 000 20 013 001 070 025 030 021 004
(-206) (-0 40) 329) (023) (770) 473) 313) (141) (-0 70)
Monks v Trust 49 65 191 0.00 000 002 003 08s o010 022 0125 017
(04) (019  (©46)  (05) (051  (270) %) (24 (309
Murray Smaller Mkts 50 46 191 000 005 00S <002 114 o1l 016 024 010
(1 64) (1 64) (1 06) (-032) (1091) (280) (2.35) 272 -182)
Overseas Inv 3630 19 000 000 000 007 081 o010 018 042 012
©29) 009) (-0 04) (0 96) (7 96) 259) (221) (435) (-1 86)
Primadona 275 78 <0 02 00s 008 00” 113 025 004 057 019
(-2 60) (108) (-0 62) (0 46) (358) (303) (-052) (245) (152)
Ptarmugan Intl 342 79 “©01 001 003 006 080 052 ©2 o 00
(-161) (0 29) (026) -041) 2748 (3 85) (-092) (0e6l) (-0 %0)
Rit Capital Partners 3276 10t <001 Q0! 052 017 040 009 022 o1s 009
(-179) (-029) (518) (135) (163) (197) (-0 63) (101) (-0 95)
Tr Technalogy 2449 51 00! €01 007 0.05 1 021 000 003 £ 20
(14 (-087) (-039) (-0 30) (374) (176) (oo1) ©13) (-1 44)
Updown Inv 58 00 19 ool <006 056 000 020 020 0ol 010 o017
37) (-2.26) (-1204) (0 06) (199 (637) ©17) (-101) (329)

Iaternational Income Growth

Bnush Assets 3738 191 000 00 017 007 043 oos8 013 025 03
(-0 53) (-1 08) (383) (1 06) (562) (2 40) (173) @21 (-5 06)

Muray intd 58.64 191 000 002 003 o0 086 007 009 042 017
{0 96) (073) (074) (-020) (12 50) (235) [{i)] (3 04) (-3 40)

Secuntes Tt Sctl 3768 191 000 002 009 003 048 012 024 026 005
am (SR 249) 0.49) 759) 337 (288) (200) 073)

UK General

Albany Inv Trust 2892 191 000 008 024 032 039 014 018 004 Q10
(034) (-2.03) (-35%) (296) (247) (352) 152 (0.18) -131)

Edinburgh Inv Trust 3330 191 000 002 014 005 0.04 00s 046 on 030

(-095) (0 65) (363) (080) (0:“) (254) (519) (101) (-4.91)
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Table Al. Multi-Factor Regressions (Cont’d).

Factor | Factor 2 Factor 3 Factor 4 Factor $ Factor 6 Factor 7

Adjusted Obs Intercept Dummy Markast Size Sentument Mem- Manager NAV Reversal
R-squared (%) revernion Performance
UK General (Cont'd)
F&C Pep Inv Tst 2862 50 004 001 Q07 01s 077 036 010 008 017
(264) (-090) (-0 49) (12%) 293) (2 65) (0 45) (-024) (-1 26)
F&C Spc Utls Pkg Uts 4025 41 Q0 004 033 003 054 ols 124 012 <013
(-169) (78 152 ©13} @ain (203) (279) (0 50) 071
Finsbury Growth Tst 3249 183 000 Q0 Bl o 059 016 000 019 00"
(075) (-051) 417 (142) (430) (3 89) (005) (181) (093)
Finsbury Trust 259] 188 000 000 <10 018 088 004 006 026 on
073) (-0 20) (-1 48) (178) (563) (173 (-0 64) 242) a73)
Fleming Claverhouse 2962 191 000 003 001 on 032 004 039 025 £
(087 (094) ©11) Qs (321 (132) (4 04) (266) (-4 28)
Fmds Prvt.Pkg Ethy 1923 36 ool 002 008 037 150 024 028 010 014
(159 (147) (0 40) (-166) (275) (195) (063) (034) (075)
Guart Scotland 4876 64 000 005 038 0.3 120 012 018 040 026
032) a2 (-388) (-2.86) (486) 3129) (0 98) (133) (-234)
Govett Strategac 2438 19 001 003 o1l L0 050 028 007 030 €07
(-309) (101) (200) (-031) (4 00) 4 06) 118) 349 (-0 88)
fnv Tst Guemsey 1039 179 000 Q01 018 00s 015 017 016 00 005
(-0 83) (-0 26) -187) (0.33) ©73) (3 96) (059) (-0 59) (-0 65)
Malvern Uk Index Tst 1448 76 00l 002 009 008 006 012 004 029 019
(208) (-136) (1 50) (14) (052) 229) (-031) (209) (-1 66)
Mercury Keystone 16 48 19 000 000 012 023 030 009 006 029 013
(070) (002) (239) 316) 27 (245) (042) (240) (-188)
Welsh Industnal it 1582 9 007 20 058 43 004 038 062 018 003
(-343) (-0 52) (-200) (-103) (-0 06) “42m azan (-078) (029)
UK Capitsi Growth
Asset Management Inv Co 869 25 <0 006 <006 017 136 et 03$ ole 009
117 (220) (-012) 034) (206) (090) (0 48) (035) (-034)
Broadgate It 4755 52 000 ool <041 078 037 010 024 021 005
(-082) (045) (-189) (355) 127 (107 ©72) ©77) (-032)
Fidelity Spc Values 3746 25 003 001 060 044 074 078 002 01s 019
(-331) 057) (17%) -118) (145) (322 (0 10) (0 42) 07N
1&S Ins Trust 2992 42 0 02 002 045 029 069 01l 028 021 00s
(-1 66) (131 (-236) (124) (196) (155) (0 68) (0 70) (032)
Klanwort Endowment 2442 52 001 001 020 03s <010 018 103 021 020
(121 057) (116) (190) (-0 50) (218) (290) (130) (1 45)
Klein 2Nd Endowment 1614 36 000 000 034 014 099 010 09 020 001
(047) (-015) (114) (-042) am (098) (119) (078) (003)
L&G Recovery 50 67 24 008 000 067 032 004 033 062 033 22
(-3849) (003) (263) (134) ©1n 297 (145) (07%) (-1 0%)
M&G Recovery 5009 56 000 (B 1] 016 031 02 015 082 017 0.2
(006) 342) (099) (178) (-1249) (2 60) (532) 077 (-1 96)
Schroder Uk Growth 1856 33 005 <001 oot 014 064 091 010 033 008
@on (-0.61) (0 05) (0 44) (123) (230) (083) (-073) (-0.30)
Undervalued Assets 3882 32 ool 000 029 012 062 042 019 012 026

(15%) 035%) (1870 (0 60) @3 (198) oy (049) (-1 50)
UK lacomse Growth

Dunedin inc Growth 4181 191 000 000 002 007 074 017 [ 3L 049 016
(-123) (0 04) (-0 54) (106) (830) (342) (203) (354) (-264)
Flem inc&Cap 938 57 000 001 006 022 091 019 -0 06 027 0m
©1) -077) (0 46) 142 (259) 202) -017) {058) -021)
Gart Bot.I&G 1645 33 00] 002 0313 018 05) 002 031 €02 019
(118) (-1 40) (-1.99) 087 (1 42) (©16) (08s) (-047) (098)
Investors Cap By 191 0.00 Q01 003 00s 072 olo 005 044 019
(-0 43) (-038) (0 70) (©63) (6 41) @216 (069) (3 43) (-280)
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Table Al. Multi-Factor Regressions (Cont’d).

Factor | Factor 2 Factor 3 Factor 4 Factor § Factor 6 Factor

Adyusted Obs Intercept Dummy Market Size Sentiment Mean- Manager NAV Reversal
R-squared (%) reversion Performance
UK Income Growth (Coat'd)
Lowland Inv 973 191 001 £ 03 008 028 018 o1l4 004 007 <ol
(250) 73 (-118) 262) (131) (3 66) (022) (-0 43) (015)
M&G Income Pxg Units 56 36 51 000 004 018 028 090 033 036 026 018
(106) (184) -167) -2.25) (3 66) 382) (4 65) (-07) am
Merchants Trust 4778 191 000 000 008 002 076 012 035 021 Q19
-17) (012) 230 31 (939) (304) (382) (150) (-325)
Morgren Equaty Inc 2627 60 Q01 002 018 002 060 031 ol6 035 4
(-232) (090) (-155) 0 14) 219 (288) (0 66) (084) 17
Murmay Income 5132 191 000 0ot Q02 007 099 018 008 009 020
(082) (-0 48) (-0 54) (-128) (11 50) 372) (1 40) (059) (-333)
Prolific Income 1800 26 000 002 008 0.14 0.59 018 029 096 00
(-013) (-110) (-0 14) (-052) 19 (47 (052) (2 05) (-0 16)
Temple Bar 4252 191 000 (4] 012 004 061 013 008 026 029
(-194) ©47 (308) (0m) (7 54) (358) (-063) 213) 51
Tr Gity Of London 3645 191 000 003 006 007 072 014 000 023 02
(052) 1 09) (159 (-116) 817) (335) (0 04) (170) -3m™M
Value & Income 1381 184 000 <0 008 021 044 013 010 on 010
(-0 40) (-039) (129) (1 88) 278) c77) (072) (129) (-134)
High Income
Abtrust Convernble it 3529 41 000 004 000 081 103 034 102 036 D04
013) (146) (-0o1) (-2 40) (186) (235) (199) (094) (-024)
Abtrust High lncome 2311 33 002 o0l 00 020 033 045 014 067 008
-173) (-0 69) (-012) {083) (086) (253) (0 44) (221 (-044)
Bzw Convertible 2564 81 002 00 018 046 o7 034 o073 006 Qto
(239) (-120) a2 (-213) (299) 327 (1 60) 023) (-0 85)
City Mrch High Yid 1372 66 Q01 000 005 014 05s 017 008 0 Q11
-1 44) (018) (051) -116) (31e) n) (108) (-087) 08)
Dartmoor inv Tst 2987 79 004 £07 N 040 021 025 021 Q14 <13
(3135) (-236) (-431) -2.07) (079) (339) (1.53) (-088) (-1.13)
Greared Income Trust 3077 68 002 000 010 [ K] 021 061 079 0125 00
(322 ©12) (C k)] {0 70) Qaon (4 80) (-2 14) (-124) (-022)
Glasgow Income 3426 100 <0 007 09 017 046 020 016 on <010
(-153) 313) (-330) (152) Q18 (381 (143) (-132) (-1 08)
Govett High income 1859 36 0 04 002 <n £ 20 094 053 013 <0 50 019
(-281) (0 66) (-0 50) (-0 76) (2 50) (285) (0 46) (-115) (094)
Henderson Highland 2769 8] ©02 006 00 ots 041 029 019 030 o1
317 (2 50) (-0 05) (130) (236) (339 (0 64) (119 107
Shires income Tst. 3518 95 00 000 014 023 066 023 022 014 033
-227 (-009) (138) (181) (424) (3 04) (173) (-0 60) (-3 30)
Tr High income 2363 84 00 004 010 020 04s 012 034 018 015
(-1.65) (zo1) (-092) (1 56) (290) 226) (128) (0 69) 137
Closed-End Funds
Capital Geanng Tst. 461 191 000 08 017 032 01s 003 030 014 007
(0 66) -110) (1 49) (1 64) 119 (129) {136) (-0 98) (096)
Exeter Preferred Cap 2649 58 €002 008 01 028 05s 014 024 004 010
(-302) (402) (-1 00) (-1 70y (1.52) (265) (195) (-025) (0 78)
London & St Lawrence 366 191 000 003 003 004 004 ool 016 009 018
(-013) (057) (-0 48) (-034) (0.91) 099) [{B Y] (101) (-2.41)
New City & Coml 2381 47 002 Q.01 Q19 000 022 034 06 <0 019
(-2.39) (-054) (-0 %) -002) (0 46) (254) (-1.9%) 0a7) -1 14)
Scothish Value 484 42 ool 002 016 020 024 013 0.14 007 010
(085) (i 02) (1.36) (132 (-089) (114) (-1 09) (0.31) (-0.49)
World Trust Fund 2586 64 o0 000 000 002 008 043 0 46 010 ©0!

-187) 012) (-003) -013) (-053) (4 06) (-1 49) (055) (-0 04)

174



Chapter 7: Model of the Discount Generating Process. Appendix

Table Al. Multi-Factor Regressions (Cont’d).

Factor 1 Factor 2 Factor 3 Factor 4 Factor § Factor 6 Facwor 7

Adyusted Obs intercept Dummy Market Size Sentiment Mean- Manager NAV Reversal
R-squared (%) revernon Performance
Smaller Companies
31 Sm Quoted Cos Trust 39 191 000 £ 04 009 o83 060 on 002 041 021
(015) (-103) (-157) (-153) “12) (267) 11} (296) (-3 14)
Aberforth Smcos 960 73 000 002 008 Q16 031 008 o1l 04s Ois
(030) (105) -071) (-1 16) (143) (1 50) ©31) (216) 12
Aberforth Spl 3429 $3 003 007 019 006 079 042 0% 030 Q7
(264) 231) 0 25) (-033) 267 (34 (-225) (0 76) -21%)
Amucable Smaller Ents 3841 57 00 004 00 01s 117 056 065 008 001
(-114) (128) (-0 58) ©072) (3 46) (384) (139) -03) (010)
Beacon Inv Trust 1448 29 00 002 036 002 038 032 004 -0 52 038
(-2.01) (0 49) (108) (-0 06) (049) (165) ©13) (-148) (-165)
Dunedin Smaller Cos 21 191 000 002 003 002 060 007 022 047 €07
iy ©92) (-0 73) ©25) (s1i6) 2.o1) (222) (3 06) (-103)
Eaglet Inv Tst 2833 41 <001 003 Q16 003 121 0.14 013 o0 024
(-155) ((Ru] (-102) ©18) 373) (193) (0 66) (027 (-1 51)
Edinburgh Smcos It 13.93 4] 00 000 007 038 090 007 Q10 o1 on
Q4] (-004) (041) (-1.61) @M ©s1) (-0 30) (0 44) (-0 62)
F&C Smaller Cos 4415 191 000 000 002 023 091 013 043 043 o1
{0 64) (016) (0 46) (312 (718) (295) (512) (3 80) (-20%)
Fleming Fledgeling 3362 178 000 000 013 009 073 022 012s 045 000
©013) (0 06) (-252) (108) {528) (373) (194) 411 (002)
Fleming Mercantile 2799 191 00 002 014 006 049 007 028 025 014
(-186) (061) (329) (0 96) (443) 210) (282) (223) (-210)
Flermng Smaller Cos 2843 76 000 000 032 ()] 08s 009 042 <010 028
117 (-o0n @sy (033) (336) (145) (141) (-037) (-233)
Framlington 1000 Smcos 4986 52 Qo <0 017 003 121 030 050 £ 17 016
17 (-055) (124) ©23) (547 (262) (143) (-089) (-147)
Gartmore Micro Index 2430 24 000 000 046 043 067 023 071 059 037
27 ©18) 117y (-138) (104) (153) (-1 69) (-1 40) (-188)
Gartmore Smaller Cos 16 68 19 000 002 Q11 003 048 010 033 029 €10
(-003) (-057) ¢ (030) (281) 31%) (323) (197 (-142)
Group Trust 766 1o 002 o004 017 033 043 o010 000 02) 000
(-162) (-1 0%) (123) (150) (123) (202) ©on (113) (-0 00)
Henderson Strats 1909 133 000 002 004 022 081 009 046 017 007
016) (1 05) (0 55) (209) (401) (253) (201) (092) (0 80)
Herald Inv Tst. 3350 3 000 00} 035 005 130 032 084 051 006
(0 36) (0 48) (113) ©13) (2 46) (1 60) {099) (154) (-0 35)
Hoare Govett Smcos 4964 48 003 002 031 020 099 041 041 056 007
@33 (1 20) (-230) {158) (391) (3 65) (116) (-243) (052)
Hoare Govett 1000 Idx. 1979 28 001 004 015 <12 078 0.30 031 €12 015
(093) (237 (047) (-0 46) (148) (1 49) (073) (-0 3) (-049)
1&S Uk Discovery 4825 20 00 004 030 003 09 082 08) 099 00
(-2.11) (135) (-075) ©I1) (143) 275) (133) (-249) -041)
1&S Uk Smaller Cos 14 96 188 00l 010 01s 013 0.99 013 020 007 <N
(134) G 14) (145) (080) (3sn 3719 (1) (0 40) (-143)
Invesco Eng & Ind 2184 191 000 002 000 016 110 010 007 084 007
(-078) (043) (-101) (-108) 39 (330) (-0 80) (5.25) [N )]
Invesco Enterpnse 1636 191 000 004 Q07 004 059 008 [ 3]} 0583 004
(-072) 67 (-083) (-026) (249) (249) (1249) @57 {0 60)
Klanwort Smalier Cos 1794 191 oo1 003 Q21 030 08s 012 €08 022 0.03
(177) ©71) (-334) (-2.96) {5 00) (336) (-052) (159) (0 44)
Lioyds Smcos Pkg Umts 3296 57 000 005 018 4m 080 023 003 ol 0 05
(082) (2.50) (-164) (-0.25) (334) (33 (0.25) (023) (-0 41)
Moorgate Inv 419 191 000 002 002 ot 037 004 002 021 £.03

(058) (-056) (-028) (128) (240) asn ©017) a29) (-0"1)
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Table Al. Multi-Factor Regressions (Cont’d).

Factor | Factor 2 Factor 3 Factor 4 Factor § Facwor 6 Factor 7

Adyusted Obs Intercept Dummy Market Size Sentiment Memn- Manager NAV Reversal
R-squared (%) revernon Performance
Smaller Compasies (Cont'd)
Moorgate Smeos inc nm» 66 000 001 Q02 001 089 008 Q02 038 032
(-041) 61 (012) (-006) (305) (095) {-004) ©81) (-262)
Murmay Enterpnse 1386 163 Q0 004 000 007 120 014 o7 002 009
21y ©093) 003) 032 (281) (347) (265) ©18) (1 00)
Narwest Smaller Cos 2468 64 000 002 018 020 )] 021 029 014 an
(<041 (11s) (130) (12 (188) (202) {109) (044 (-222)
Perpetual Uk Smoos 2396 36 oot 003 007 031 033 on 014 110 024
s (0 70) (0 40) (161) (099) (142) (-113) (191 (117N
Pdot Inv Tst 3670 36 000 002 018 009 114 012 009 066 017
(-001) (058) (-0 88) (-0 40) (285) (126) (-0 49) (1.80) (-095)
Saracen Value Tst 4770 3 000 002 051 028 on 035 074 012 003
(o4) (-131) (263) (132) ©37 (241) am (0 40) (-024)
Shires Smaller Cos 3058 52 000 000 039 036 069 004 036 035 013
(-0 80) (020) -279) (-2.38) 279) 067 (327 (134) (-1 04)
Smaller Compames It. 2928 73 000 000 037 023 102 024 004 028 000
(-0 53) (003) (2 50) Qi (3 74) (265) {0 26) (131) (-002)
St Andrew Trust 1827 191 000 €01 00 003 061 009 0125 020 £ 0
(129%) (-02%) -199) 039 (5 50) (288) (226) ({2 (-024)
Throgmorton Pf Inc 3365 8 002 007 010 o010 028 06S 012 Q019 027
am @273) (-033) ©33) (-0 50) (38%) 029) (-075) (-14%)
Throgmorton Trost 2988 191 Q01 001 039 007 049 028 017 004 207
(-333) (018) (532) (057 (254) [CR-D)) 072) (-026) -092)
Tr Smaller Companzes 3406 191 000 000 021 004 069 004 039 021 030
(-061) ©012) (4 46) (-055) (525) (1 50) (309) (137) (-475)
North America
Amencan Oppor Tst 3065 87 000 002 016 046 0388 020 036 01 009
(-009) (082) (-0 %0) (206) (395) (261) 1) 072) (087
Amencan Trust 49 191 000 003 <001 019 068 0le 01s 013 018
(©14) {110) (019) (-269) (10 19) (328) () 43) (0 96) (-3 16)
Amencan Tst 'B' 45121 191 000 (1] 004 £13 072 018 01s 011 018
(-087) (0 50) (-075) (-164) (1034) (342) (169) (0 86) (-3 16)
Canadian General lnv 2mn 21 on 007 o 079 048 101 -1 66 087 020
(-233) (-153) 017 (094) (063) (289) (-072) (1 46) 072)
F&C Us Smaller Cos HN 47 00! 006 024 043 048 028 004 on 004
(133) (285) (122) (-199) (244) (252) (015) (-0 42) -027)
Flemmg Amencan 4256 191 000 003 (4] ©07 065 009 069 043 £ 12
(0 68) (-0 78) (0.24) (-081) (857 (251) (523) (373) (-200)
Govett Amer.Smcos 5877 54 001 005 001 006 128 042 028 014 ©01
(102) (-209) (008) (-032) (7 00) @m ©99) (085) (-0 06)
North Atlanhc Smcos 3016 191 000 Q10 044 039 027 008 017 040 009
(-120) (-200) (5 40) (3 04) (242) Qmn (102) (434) (-1.41)
Us Smaller Comparues 5032 64 €01 001 0.28 048 084 007 028 051 BiJx]

117 (0 66) (192) (296) (489) (158) (-0 66) (191 (-2.21)
Far East: excluding Japan

Abtrust New Dawn 4713 78 002 005 008 007 091 050 024 027 005
(-3 59) {1138) (0.63) (053) (515) (4 06) amn) (132) (-0 45)
Abtrust New Tha 2083 83 <002 003 031 024 042 018 007 009 007
(-161) (-106) (180) (128) (176) {201) (-038) (©71) (-063)
Australian Opps 2669 tmh 000 005 02 018 023 032 0.4 00s 007
(-041) (-2.21) 269 (131 (233) (403) -147) o7 (-0 70)
Edinburgh Dragon Tst. 4152 110 00! ol 015 ©08 067 040 003 006 022

(193) 08) (106) (-0 36) 398 @1 ©009) (036) (-274)
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Table Al. Multi-Factor Regressions (Cont’d).

Factor | Factor 2 Factor 3 Factor 4 Factor ¢ Factor 6 Factor 7
Adjusted Obs Intercept Dummy Market Size Sentment Mean- Manager NAV Reversal
R-squared (%) revernon Performance
Far East: excluding Japan (Cont'd)
Edinburgh New Tiger 3565 34 000 003 025 040 069 008 149 032 o1
(-015) (-1.14) (0 78) (-109) (1 44) 079 (235) (147) (-0 60)
Edinburgh Java It 2474 8 000 004 035 042 004 028 155 00!} 017
(-053) 23 asn 79 -0 11) (301) @52 (0 05) (-139)
First Palippmne 3249 83 £ 05 005 034 042 099 023 010 018 00
(-238) (-1 58) (1 69) (1 80) (3128) (282) (-064) 119 (-023)
Gartmore Emrg Pacific 2103 82 001 <001 0ol 002 058 024 012 on £330
(-121) (-0 46) 010) (-01%) (303) (218) (-057) o) (-2 46)
Govett Anan Smcos 5107 47 <001 000 01s o2 1o 006 045 023 030
(-081) (002) (0 %6) (-1.25) (408) (0 53) 212) (189) (-2.39)
Hambros Sm Anan 3699 26 001 000 069 032 125 033 166 020 012
(-0 49) ©21) (1 65) (088) 273 (1 30) (258) (0 54) (-0 70)
Invesco Asia Trust 3992 17 000 00) 056 078 o6l 039 1 674 002
(-024) (0 82) (1 50) (2095) (155) {1 09) (87 (247) (009)
Invesco Korea 3127 60 ()] 004 004 015 08% 030 026 01s 024
(128) (-143) (-0 20) ©73) 276) (289) 1 0%) (138) (-174)
Korea Europe Fund 2386 sS4 004 008 015 043 079 028 03S 0 06 008
(225) oM (043) (119) (147 an) (227) (-0135) (-0 53)
New Zealand Inv 2014 74 oot 012 008 026 053 022 005 006 002
(7 (-253) (0 44) (-147) 218 28)) 043 (0 65) (-0 14)
Pacific Honzon 3114 86 000 004 018 <16 103 01s o011 010 00
©1e6) (-1 66) -123) (-103) s7) 21 (0 50) (0 54) (-092)
Scottish Onental Smoos 2231 21 003 001 006 008 097 054 o0 022 <030
(122) (025) ©17n (-023) 212) (1 40) (-003) (©53S) -11%)
Scottish Asian 1525 64 <0 on 018 0 06 049 031 029 031 010
(-078) (-270) (-0 66) (-025) (140) 318) (087 amn) 07
Schroder Anapaafic 3743 13 002 000 010 03] 019 032 001 00 051
(043) 17 (-031) (098) (0 40) (0 59) {005) (005) -184)
Schroder Korea Fund 1410 59 002 010 013 027 067 030 04l 006 0.10
(129) a7 (035) (0 64) (097) (258) (195) (0.31) (0 66)
Siam Selective Gw 2089 80 Q0 006 025 002 076 012 053 030 609
(127 (208) (-128) (0 08) 257 (230) (15D (221) (0 60)
Singapore Sesdaq $232 36 009 000 o1 063 <051 093 031 035 020
(-4 24) (<0 13) (0 60) (198 (-0 96) (459) (205) (-239) (-118)
Tr Pearfic inv 3054 108 ool 001 022 006 047 014 097 044 Q19

(126) (034) (1 74) 037 (3 66) 221) (283) (231) (-22M)
Far East: including Japan

Asia Healthcare 4009 18 005 008 074 006 110 09 004 014 06l
@9 (269) (1 43) -01%) (242) (X1 (005) (-0 48) 216)
F&C Paafic 4631 191 Q01 o0l 010 001 on 02s 018 014 013
(-320) (048) a73) ©13) 9 58) (465) (180) (1 50) (-222)
Flemmg Far Eastern 5196 191 000 001 010 007 079 014 032 018 013
(-076) (-034) (200) (094) (11 02) (346) (2 60) (1.80) (-243)
Govett Onental 4875 191 000 00s 0os o0 073 019 001 027 008
(-0 34) sy (100) -033) (1050) (425) ©013) (246) (-1.53)
Martin Cume Pacfic 4120 138 000 o0 027 0.8 060 022 012 014 015
(-080) ¢-119) (3 69) (169) (5 65) (384) 0 62) [(B%)) -199)
Te Far East income 3047 191 0ol 008 000 001 057 017 0.66 014 020

@37 (-106) (-004) (-0035) 32 (336) (3.49) (1.98) (-3 06)
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Table Al. Multi-Factor Regressions (Cont'd).

Adjusted Obs Intercept Dummy Market Size Sentiment Mem- Manager NAV Reversal
R-squared (%) revernon Performance
Japan
Ballie Giff Japan 5149 183 000 002 001 20 076 024 020 018 004
(131) 099) (024) (-030) m (4 56) (161) (178) {©73)
Ballie Shan Nippon 63 86 137 £ 02 001 o1s 001 090 030 030 035 Q08
(-34) (032) (225) ©10) (1062) (431) (174 (280) ¢-1n
Edinburgh Japan it 4938 53 €0 003 012 016 079 037 05} 043 <008
(-19%) (076) 063) ©77) (51%) 229 (108) (206) (-0 69)
Fidelity Japsnese Values 7547 33 000 001 004 013 080 002 010 043 <030
(-0 46) (079) (0 26) (067) (5 26) ©16) ©79) (154) (-28M
Fleming Japanese 5109 191 000 003 002 010 059 008 06~ 02) o0
©47 (0 76) (0 40) -109) (9 68) (242) (497) (239) (-4 20)
Gt Japan Inv 316 9 001 001 012 008 660 o1 0137 018 0B
(142) (-0.19) (135) (0 58) (665) 287) (0 66) (1 56) (~4.38)
Htr Japan Smcos 6811 38 003 003 017 02 077 080 002 022 007
(274) (1 60) (QE1)] (-119) 431 319 (0 06) (100) (-0 60)
invesco Japan Dey 3266 29 000 002 R Jvx] 028 074 062 ©13 017 000
-037) (085) (-0 84) (-101) 29%) Q02 (-0 24) (-0 46) -047)
invesco Tokyo Trust 6730 17 001 000 022 128 112 098 051 028 016
Qi) (-0 03) [{ )] (-1 40) {4 26) (191 (-126) (1 43) (-0 69)
Jf Fledgeling Sapan 5723 152 <001 002 010 000 078 036 006 044 008
-312) (1 00) (144) (0 00) (9 65) (474) (024) {4.61) (-134)
Jf Japan Otc 2624 82 20 (A 034 029 068 031 0 56 028 Q0
(-2 66) (278) (-151) (104) (284) (4 00) (-093) (151) (-01%)
Martin Cume Japan 3 18 003 002 ©30 00s 092 103 o7 018 029
(194) (192) (-108) (025) (349) (3 46) (178) (0 49) (181)
Perpetual Japan 69 58 41 oo1 ©01 015 <4 104 015 020 021 016
084) (-037) -101) (-264) (03) 137 (122) (109 (-143)
Schroder Japan Gw 3845 29 001 000 001 057 079 004 003 032 020

(-093) 002) (007 (-258) (389) (-026) {-032) (150) 115
Continental Europe

Abtrust Eur ldx 3028 81 000 002 013 007 063 031 012 044 210
(-0 24) (129) (109) 057 (312) (290) (-1 08) (183) (-091)
Conunental Assets 487" 133 201 003 006 02 124 026 023 009 006
-27%) (1 46) (-0 78) (-2 60) (929) (424) (150) (-0 56) (087
European Assets Tst. 3317 155 000 001 02¢ 015 062 016 025 005 007
029) (0 70) (358) (147 (524) (3 44) (180) (-0 39) (-0 96)
F&C Eurotrust 3754 191 003 00 010 007 080 023 002 038 o1
asn (-073) (155) ©73) (7 60) 399) ©17) 332) (-202)
F&C German 1878 191 c0 0ol 00s 012 025 013 023 012 026
(-1 4®) (020) ©67) -114) (249) G 04) @1 61) 19 (-3 60)
Fidelity Eor Values 6472 28 001 210 02 001 07s 023 004 057 021
(0 96) (-3 59) (-097) (-0 06) (199) amn ©17) 09) (-128)
First Ireland 2616 80 00 003 015 013 038 036 002 017 012
-31%) (13 112 (081) (1 60) (345) 007 (136) (-108)
Flemung Cont Euxope 4392 191 000 000 005 008 on 003 052 026 008
©41) -005) -132) (114) (1003) (163) (5 03) (288) -151)
Flemmng Eur Fledge 3359 79 000 003 003 013 080 034 00) 040 005
(068) (1 44) 02 ©97 (395 (340) (0 04) (180) (-0 50)
Gartmore European 3107 191 000 20! 016 002 072 019 01s 031 007
(153) (-0 30) (-263) ©17 (747) 115) (1 44) 283) (100)
Gartmore knsh Smoos 2808 18 00 002 049 04 007 015 065 009 041
(-23%) (133) ¢-137) -137) (-0.17) (159) (110) (038) -172)
German inv Tat. 3624 81 002 000 617 007 070 030 010 017 008

-296) (©27) (183) 0.62) (393) (338) m (133) (-0 80)
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Table Al. Multi-Factor Regressions (Cont’d).

Factor | Factor 2 Factor 3 Factor 4 Factor § Factor 6 Factor 7

Adjusted Obs Intercept Dummy Market Size Senument Mesan- Manager NAV Reversal
R-squared (%) Tevernon Performance

Coatinental Europe (Cont'd)

German Smaller Cos 3980 76 203 006 006 017 097 020 018 024 008
(-164) (156) (050) a2 (4 74) (200) (174) (126) (072
Hend.Ewrotr Pkg. 2284 53 0ol o1l 000 010 106 044 017 o9 025
(1 46) 312 (0.02) (0 46) [:31,) “12) (0 40) (-191) (1 70)
Murun Cume Eur 4534 81 001 004 013 001 096 038 016 049 Q16
(112) (198 (109%) (0 06) 422 357 ©65) asn 167
Murray European 3991 84 000 005 013 018 088 031 013 o8 00
(-0 78) (-238) (112) 27 413) (363) (0 89) (-036) (-089)
Panbes French v 5365 1us 000 00t Q01 024 103 018 009 025 024
(©014) om (-0.16) (230) (793) (2 66) (0 49) (240) (-331)
Second Market Inv Co 717 145 001 006 012 008 095 027 031 056 003
-1 267 -152) (-043) 6 71) (4 43) (-167) (454 (0 40)
Tr European Growth 3826 75 001 Y] 006 009 094 021 042 030 Q01
178) (-190) (052) (0 66) (470) (284 (-163) (1 88) (007
Aversge un m 0.00 0.01 0.02 0.04 0.70 0.24 020 017 -0.09
(-1.60) Q.) a3n @m 29.76) (19.23) am ©.m (-10.40)
{-2.88} 0.5 {1.68} £.45} 2007y 7.6 116} {12.63}  {-11.61}
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Chapter 8

Opportunities for Future Research

1. Introduction

This chapter presents some of the main opportunities for future research on closed-end
funds. First, we attempt to characterise the behaviour of UK closed-end funds at the
time of the initial public offering (IPO), of seasoned equity offerings (rights and “C”
share issues) and of open-ending. We find evidence that the share price tends to
decline after the IPO and the decline is particularly strong during the first ten months
of trading. Second, we show that the performance of our sample of “dead” funds
indicates that funds disappear after periods of poor NAV performance. At open-
ending, we find evidence that the share price increases towards NAV. Third, we
investigate seasoned equity offerings. We find that funds with good share price and
NAY performance tend to have rights and “C” share issues. The evidence suggest that
new money flows to well managed funds. Finally, we introduce some analysis relative
to the management group and investigate whether some management groups are better

than others.

2. Initial Public Offering

The underpricing of IPOs has been widely documented in the literature and appears to
be a short-run phenomenon. Ritter (1991) investigates the long-run performance

during the first three years of public listing. Ritter shows that issuing firms during
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1975-84 substantially underperform a sample of matching firms. The
underperformance seems to be worse for companies that went public in high-volume
years. The evidence tends to suggest that IPO markets are subject to fads and that
issuing firms take advantage of these “windows of opportunity”. The results are
consistent with the argument of Lee, Shleifer, and Thaler (1991) that closed-end funds

are issued more frequently in periods of low discounts.

Levis (1993) and Spiess and Affleck-Graves (1995) analyse the long-run performance
of UK and US IPOs, respectively. They confirm Ritter’s (1991) results. Levis and
Thomas (1995) further investigate the UK market and focus on the price performance
of closed-end funds. This chapter revisits the long-run performance of closed-end
funds listed on the London Stock Exchange and attempts to put into perspective the
“anomalous” price behaviour after the [PO. The price decline after the IPO is referred
to in Lee, Shleifer and Thaler (1990) as one of the closed-end fund’s anomalies. We
believe, however, that the long-run underperformance of closed-end funds is similar to
the underperformance of industrial IPOs, and need not be regarded as a separate

anomaly.

2.1. Data and methodology

Blume and Stambaugh (1983) show that the bid-offer effect creates an upward bias to
computed single-period returns for individual stocks. Consequently, long term
cumulative performance measures suffer from a conceptual drawback as cumulating
single-period returns over long intervals implicitly amounts to rebalancing to equal
weight each month'”®. Cumulative abnormal returns can be misleading measures of the
economic magnitude of performance. The bid-offer bias can be reduced by instead

computing the returns on a buy-and-hold portfolio. Conrad and Kaul (1993) and

1% Many empirical studies compute portfolio returns as the arithmetic average of the returns on the
individual stocks. Since the arithmetic average implies rebalancing to equal weight each period (each
constituent is given equal dollar exposure), this calculation gives the return on a rebalanced portfolio.
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Canina, Michaely, Thaler and Womack (1998) measure the extent of the bias from
cumulating single-period returns over long periods rather than using the buy-and-hold

methodology.

We measure the share price buy-and-hold returns from the time of the IPO, s = 0, to
the first # months of trading, where 7 = 1 to 60. Abnormal returns are computed using
the market index (FTSE 100 index) where we assume a beta of 1. The sample consists
of 172 funds issued after 1980. Datastream provides price data for all of them. We

define the adjusted buy-and-hold returns, ar ,,, of fund j from period s to period 7 as

ar,s = R,u - 14 (8.1)
where
Rye = P"'T:':D"—’ (8.2)
I, = I';SI’ (8.3)

where s = 0, the time of the IPO and 7 corresponds to the number of months after the
IPO. t=1 to 60 months. P,,and /; are the fund j share price and the index value at ¢
months after the IPO, respectively. The mean cross-sectional market adjusted return,

AR, is defined as follows:

1 n
AR s = ; Z}:] ary s (84)

where n = 172 funds issued after 1980.

However. the computed return on the rebalanced portfolio is biased by the average of the bid-offer bias
in the individual returns.
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Modern portfolio theory assumes that realised returns are lognormally distributed. By
the central limit theorem, Cumulative Abnormal Returns (CARs) are approximately
normally distributed. However, buy-and hold returns are not normally distributed,
especially when measured over long periods. Following Dimson and Marsh (1986),

we evaluate their statistical significance using the measure
Ust = Fst ~ Ist (85)

where 7« = loge(1+ R.st) and ist = loge(1+ I«). R;.s is the equally weighted average

of R, over all n funds. The variance of this performance measure is estimated from

the single-period abnormal performance, ar . ..; = ars:«; - ar, and it is equal to
Var (ar,,) = TVar (ar..) (8.6)

where T = t-s+1 is the length of the holding period over which performance is
measured. The variance of the single-period abnormal return, ar , ..; , is estimated
from data for the second month of trading. The statistical significance of the buy-and

hold returns is estimated based on the following statistic

Zgy = Ug \/Var(ars,z) (8.7)

where the z,, statistic is a Student-t distribution with ¢-s degrees of freedom.

However, when measuring long-horizon abnormal security returns, conclusions require
extreme caution. Kothari and Warner (1997) show that tests for long-horizon
performance around firm-specific events are severely mis-specified. Using a sample of
randomly selected securities and simulated random event dates, they find rejection

frequencies, using parametric tests, at times exceeding 30 percent, when the level of
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significance is S percent. They suggest nonparametric bootstrap tests for reducing the

problem.

2.2. Results

Figure 8.1 below shows the share price abnormal performance after the IPO. Each bar
corresponds to the market adjusted buy-and-hold share price performance measured
from the month of the IPO (s = 0) to month ¢ of trading, where 7 =1 to 60 months.

The values are the average across the 172 IPOs.

Figure 8.1. Market Adjusted Buy-and-Hold Share Price Returns after the Initial Public Offering

The share price buy-and-hold market adjusted returns (beta =1) are computed from the IPO, s = 0, to the
first £ months of trading, where ¢ = 1 to 60 months. Market returns are computed using the FTSE 100 index.
The Figure plots the equally weighted average abnormal returns, AR,; , for a sample of 172 funds issued
between January 1980 and December 1996. The sample with a full 60 months of history is 71 funds.

6%

135 7 911131517 1921 23 2527 29 31 33 35 37 39 41 43 45 47 4951 53 5557 59

months after the IPO

Source: Author’s calculations using data from Datastream

For the first 36 months of trading, the values of the abnormal buy-and-hold returns are
negative and decreasing - closed-end funds underperform the market index. The
evidence tends to suggest that the share price decreases after the IPO. The decline is
particularly strong during the first ten months of trading. This corresponds to the
funds being issued at a premium of about 6 percent to NAV and then moving to a
discount within a matter of months. After the first three years of trading, the share

price seems to recover.
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We find a negative and significant market adjusted buy-and-hold return of -8.8 percent
from the IPO to the end of the tenth month of trading. The abnormal performance is

' However, buy-and-hold

significant at the 10 percent level (t-statistic of -1.9).
returns measured from the IPO to month ¢, where # = 11 to 60 months of trading are
not significantly different from zero. The results tend to suggest that the evidence of

share price decline after the IPO is particularly strong over the first year of trading.

An interesting question is to determine whether this underperformance during the first
three years of trading is particular to closed-end funds or if it has some similarities with
industrial IPOs. Levis (1993) uses a sample of 712 UK industrial IPOs during the
period 1980-88. He finds cumulative average adjusted returns over 12, 24 and 36
months of +1.57 percent (0.85), -5.2 percent (-1.92) and -11.38 percent (-2.95),
respectively. We report the value of the t-statistic for the cumulative returns in
brackets. The cumulative performance is measured during the 36 months following the
first month of trading. With our sample of 172 closed-end funds we find buy-and-hold
adjusted returns over 12, 24 and 36 months of -9.5 percent (-1.67), - 10.5 percent
(-1.17) and -13 percent (-1.12), respectively. Again, we report the value of the
t-statistic for the buy-and-hold returns in brackets. The abnormal performance is
measured relative to the first month of trading. It appears from this analysis that the
share price behaviour of closed-end fund IPOs may be similar to industrial IPOs, with
the difference that closed-end funds are characterised by a stronger decline. However,
the buy-and-hold returns computed for the closed-end fund industry are not
significantly different from zero when measured over the first 12, 24 and 36 months of
trading. Furthermore, the underlying assets in closed-end funds are typically listed

securities for which we know the market value. The prices of closed-end funds move

'%0 The results are similar to Levis and Thomas (1995) who find, for a sample of 105 closed-end fund
IPOs during the period 1984-92, a market adjusted cumulative return of -8.48 percent after 200
trading days.
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to a discount within a matter of months, reflecting the importance of management fees.
On the other hand, the market value of the net assets of an industrial company is more
difficult to estimate and this may mitigate the long-run underperformance (see Neal

and Wheatley (1998).

2.3. Limitations and scope for future research

In this preliminary study we do not consider the impact of dividends and adjust returns
only using the FTSE 100 index. In future research we can rectify these weaknesses
and introduce other indexes to adjust for factor exposures. The conjecture is that even
by taking into account the factors described in Chapter 7, we would still find negative
returns following the IPO. However, we believe that if we adjust for the performance
of industrial IPOs, we might find that the negative returns disappear. The idea is to
create a ‘month of seasoning’ index, as in Ibbotson (1975), where for each period we
would measure the performance of industrial IPOs with a certain age. Furthermore,
future research could also attempt to measure any arbitrage profitability during the first

months of trading.

3. Open-Ending

The UK closed-end fund industry has gone through intense changes and restructuring.
According to NatWest Securities (1997), 250 new funds were issued between 1980-
1996, with a total market capitalisation of £9.4 billion. On the other hand, there have
been several departures from the industry. Datastream provides data for 94 funds that
disappeared between 1980-1996. The following study investigates the performance of
these funds during the months preceding their disappearance'®’.  Takeovers,

liquidations and unitisations are referred to as open-ending.

's! For a fund undergoing restructuring, the Formula Asset Value (FAV) is calculated by taking NAV
less x % representing the difference between the NAV and the likely realisable value of the underlying
investments.
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3.1. Takeover, liquidation and unitisation.

A number of investment trusts, including most of the Split Capital Trusts, have fixed
dates on which they are to be wound-up but any investment trust can seek shareholder
approval for a winding up at any time. The discount to NAV on these trusts narrows
as the winding-up date approaches. Upon winding-up, domestic shareholders can end
up with potential capital gains tax liabilities. In these instances, a rollover vehicle is

typically made available.

Another method of eliminating the discount is to transform the investment trust into a

unit trust'®

- the price of units reflecting the value of the underlying investments.
Investors exchanging investment trust shares for units are not liable for any capital
gains tax until they sells the units. Partial unitisation is a newer variation. Investors
are given the choice of opting for a unit trust or for continuing with a smaller

investment trust.

Finally, and particularly during periods of large discounts, closed-end funds have been
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the target of raiders ™~ (such as hedge funds), seeking to realise assets that have been

undervalued by the market.

3.2. The discount of open-ended funds

The first characterisation of the funds that have disappeared is to measure their average
discount during the last five years of trading. We define the average discount as the
logarithm of the mean price to NAV ratios (see Section 2 of Chapter 4) across the 94
“dead” funds. Figure 8.2 shows the results. The funds seem to have traded at a large

"2 Unitisation involves the repayment of existing debentures, loan stocks, foreign currency loans and
preference shares and financing these repayments requires the sale of a varying proportion of the
assets of the company.

'®? Big City institutions have also attempted to use the voting power of their stake in the investment
trust shares to persuade the management to come up with schemes for eliminating the discount.
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discount - an average of 20 percent - during the last years of trading. The discount
disappears when the fund is open-ended, but share prices react long before that.
During the last year of trading the discount gradually moves towards zero, particularly

during the last 6 months of trading.

Figure 8.2. Average Discount before Open-Ending.

The average discount during the 60 months preceding open-ending is measured as the logarithm of the
average price to NAV ratios across the 94 funds that disappeared during the period from January 1980 to
December 1996. The dotted line corresponds to the average discount for the investment trust industry at s =
-60 to -1.
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months to open-ending

Source: Author’s calculations using data from Datastream

The comparison of the average discount of the funds that disappeared and the average
discount for the investment trust industry (dotted line) tends to suggest that “dead”
funds did not trade at a substantially larger discount. Instead, the results show that,
consistent with the evidence presented in subsequent sections, open-ended funds are

characterised by a poor NAV performance.

3.3. Share price performance of open-ended funds

The behaviour of the funds that open-ended must also be characterised in terms of their
share price performance during the month before open-ending. We measure the
performance using the buy-and-hold methodology described by Equations (8.1) to
(8.4). Market adjusted buy-and-hold returns are measured from period s to period ¢

where 7 = 0 is the month of open-ending and s = -60 to -1 corresponds to the months
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preceding the event. The significance of the buy-and-hold returns is measured using
the statistic described in Equations (8.5) to (8.7), where the variance of the single-

period buy-and-hold returns is evaluated using data for the month preceding the event.

Figure 8.3. Market Adjusted Share Price Buy-and-Hold Returns before Open-Ending.

The adjusted buy-and hold share price returns are computed from month s, where s = -60 to -1, to open-
ending (¢ = 0). The buy-and hold retumns are adjusted using the FTSE 100 index, assuming a beta of 1. The
results are the equally-weighted average for the 94 funds that open-ended during the period January 1980 to
December 1996.

16%
14%
12%
10%
8%
6%

-60 -57 -54 -51 -48 -45 -42 -39 -36 -33 -30 -27 -24 -21 -18 -15 -12 -9 -6 -3
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Source: Author’s calculations using data from Datastream

Figure 8.3 shows the abnormal share price performance of the funds that open-ended.
Each bar corresponds to the market adjusted buy-and-hold share price performance
measured from month s, where s = -60 to -1, to open-ending (¢ = 0). The values are
the equally-weighted average across 94 funds that open-ended between January 1980

and December 1996. Table 8.1 reports t-values for the buy-and-hold returns.

The positive adjusted buy-and-hold returns show that, on average, closed-end funds
that are terminated outperform the index. The results for the last two years of trading
tend to suggest that share prices react to the likelihood of open-ending and rise
towards NAV. During the three months of trading the abnormal performance
decreases, suggesting that all the information about open-ending has already been

incorporated in the price. However, Table 8.1 shows that the abnormal share price
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performance during the month preceding open-ending is not significantly different from

ZEro.

Table 8.1. Market Adjusted Share Price and NAV Buy-and-Hold Retumns Before Open-Ending.

The adjusted buy-and hold share price and NAV returns are computed from month s, where s = -60 to -1, to
open-ending (¢ = 0). The buy-and hold returns are adjusted using the FTSE 100 index, assuming a beta of 1.
The results are the equally-weighted average for the 94 funds that open-ended during the period January 1980
to December 1996. t-statistics are computed using the measure described in Equations (8.5) to (8.7).
Significance levels are denoted by *** (1% level), ** (5% level)and * (10% level).

Share Price Returns NAYV Returns

Months to Adjusted t-statistic Adjusted t-statistic
Open-Ending Return (%) Return (%)

-1 -1.37 (-0.55) -0.57 (-1.40)

-6 11.34 (1.66) -0.95 (-1.52)

-12 12.20 (1.19) -3.08 (-1.58)

-18 5.73 (0.44) -8.20 (-2.10) **

-24 7.09 0.44) -10.02 (-2.31) -+

-30 15.26 0.77) -8.52 (-3.40) *-*

-36 9.77 (0.43) -12.71 (-3.88) ***

-42 8.82 (0.34) -14.46 (-3.79) **-

-48 6.11 (0.20) -15.30 (-1.66) -

-54 7.42 (0.22) -17.84 (-1.73) -

-60 3.84 (0.10) -13.34 (-1.52)

3.4. NAYV performance of open-ended funds

The previous section shows open-ended funds cannot be characterised by share price
returns significantly different from zero. However, their behaviour must also be
analysed in terms of their NAV performance. We measure the performance using the
buy-and-hold methodology described by Equations (8.1) to (8.4) in Section 2, where
we replace fund share prices with NAV. Market adjusted buy-and-hold returns are
measured from period s to period #, where ¢ = 0 is the month of open-ending and s =
-60 to -1 corresponds to the months preceding the event. The significance of the buy-
and-hold returns is measured using the statistic described in Equations (8.5) to (8.7),
where the variance of the single-period buy-and-hold returns is evaluated using data

for the month preceding the event.
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Figure 8.4 shows abnormal NAV performance of the funds that open-ended. Each bar
corresponds to the market adjusted buy-and-hold NAV performance measured from
month s, where s = -60 to -1, to open-ending (f = 0). The values are the equally-
weighted average across 94 funds that open-ended between January 1980 and
December 1996. Table 8.1 above reports the t-values for the returns. The results tend
to indicate that closed-end funds that are terminated are characterised by a very poor

performance of the underlying assets relative to the market.

Figure 8.4. Market Adjusted NAV Buy-and-Hold Returns Before Open-Ending.

The adjusted buy-and hold NAV returns are computed from month s, where s = -60 to -1, to open-ending (t =
0). The buy-and hold returns are adjusted using the FTSE 100 index, assuming a beta of 1. The results are
the equally-weighted average for the 94 funds that open-ended during the period January 1980 to December
1996.
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Source: Author’s calculations using data from Datastream

The negative adjusted buy-and hold returns suggest that the NAV underperformed the
market index for the five years before open-ending. The underperformance is
significant at the 1 percent level for s = -42 to -30 and at the 5 percent level for s = -30
to -18. During the last year of trading, the underperformance is not significantly
different from zero, indicating that the funds have a neutral performance relative to the
market index. The evidence suggests that the funds tend to behave like a passive

portfolio, probably as a result of having been put into restructuring.
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3.5. Managerial performance of open-ended funds

Finally, we investigate the performance of the manager during the critical months
before the termination of the fund. Managerial performance is measured using returns-
based style analysis. The value added by active management is computed after
adjusting for the funds’ effective asset exposure. Equations (5.3) and (5.4) describe
the computation of monthly selection returns. Managerial performance is measured
using NAV returns. The fund j cumulative selection returns to month 7, c¢sr 7, is

computed as follows.

csr,r — Z::o S (8.8)

where 7= -1 to -36. The mean cross-sectional cumulative selection return, CSR 7, is

calculated:
1 n
CSR: = - Z}_I CcSr 1 (8.9

where n = 94 funds that open-ended between January 1980 and December 1996. The

statistical significance of the CSR 1 is evaluated using the t-statistic:

CSR:NN
t= —‘/TT (8.10)
arr

where N is the number of observations in month 7 and Varr is the cross-sectional
variance of the adjusted returns in month 7. Figure 8.5 shows the returns cumulated
over the 36 months preceding the open-ending. We cumulate the monthly abnormal
returns from month 7 to open-ending, where T = -1 to -36. Table 8.2 reports the t-

statistics for the returns.
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Figure 8.5. Average Cumulative Managerial Performance.

The selection returns are cumulated from the month of open-ending to T months preceding the event, where T= -1
to -36. The Figure plots the mean cross-sectional cumulative selection return. Managerial performance is
measured using returns-based style analysis. The results are the equally-weighted average for the 94 funds that

open-ended during the period January 1980 to December 1996.
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The results tend to suggest that managers, on average, underperform the passive

portfolio before open-ending. The selection returns cumulated over the last two years

of trading, -14.6 percent, are significant at the 1 percent level. However, consistent

with the NAV performance, we find that managers do not seem to do any ‘stock

picking’ during the last year of trading, but rather act as passive mangers.
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Table 8.2. Cumulative Managerial Returns Before Open-Ending.

The selection returns are cumulated from the month of open-ending to 7 months preceding the event, where
T=-1t0 -36. The table reports the mean cross-sectional cumulative selection return. Managenal performance
is measured using returns-based style analysis. The results are the equally-weighted average for the 94 funds
that open-ended during the period January 1980 to December 1996. The computation of the t-statistics 1s
described in Equation (8.10). Significance levels are denoted by *** (1% level), ** (5% level) and
* (10% level).

Managerial Performance
Months to Cumulative  t-statistic Months to Cumulative  t-statistic
Open-Ending  Returns (%) Open-Ending  Returns (%)

-1 037 (-0.24) -19 -9.14 (-2.55) ==
2 0.51 (0.23) -20 -11.51 (3.54) e
-3 0.68 0.24) =21 -11.29 (-3.80) e«»
-4 0.49 0.149) 22 -12.24 (-3.65) ess
-5 0.06 0.01) =23 -11.77 (-3.67) o=+
6 -1.00 (-0.29) -24 -14.64 (-4.14) o=
-7 -1.30 (0.38) =25 -15.45 (4.40) +«»
-8 -1.85 (0.49) -26 -15.30 (~4.04) »e»
-9 -1.88 (-0.48) =27 -15.79 (-3.82) *a»
-10 -2.37 (-0.60) -28 -13.92 (-3.50) e+
-11 -2.26 (0.53) -29 -14.34 (4.49) o=
-12 -3.74 (<0.87) -30 -14.64 (-3.68) #s»
-13 -3.51 (-0.84) -31 -11.72 (-3.14) »e»
-14 -8.12 (-1.66) = -32 -2.50 (-1.36)

-15 -8.22 (-2.17) == -33 -1.69 (-1.13)

-16 -8.88 (-2.28) == -34 -1.77 (0.72)

-17 -8.75 (-2.34) - -35 0.23 (0.11)

-18 -8.74 (-2.67) 2o -36 0.01 (0.01)

3.6. Limitations and scope for improvements

As discussed earlier, this preliminary study does not account for dividends and adjust
returns only using the FTSE 100 index. In future research we can rectify these
weaknesses and compare the performance of these funds to both their peers in the
AITC category and to the industry overall. Furthermore, we could analyse the factors

and obstacles leading to open-ending.
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The results show that during the last months of trading, funds that open-ended tend to
be neutral relative to the market. Future research could investigate further the reasons
for the termination of funds. We would attempt to distinguish between poor
management and the presence of the fund in an unpopular sector - thus analysing the
contribution of management versus the contribution of the sector. The study would
therefore compare relative performance to benchmark performance. Future research
could also attempt to identify the benchmark that managers actually aim to beat when

they are in a critical position (ie before and during a period of restructuring).

4. Seasoned Equity Issues: Rights and “C” Share Issues

Given the fact that open-end funds are bought and sold at NAV and thus management
ability may not be priced, Gruber (1996) argues that past performance tends to predict
future performance. Evidence that flows of new money into and out of mutual funds
follow the predictions of future performance suggests that investors recognise this
relationship. In contrast, the “closed” structure of closed-end funds ought to induce
the level of discounts to reflect past performance and eventually predict future
performance. Chapter 5 shows that discounts weakly reflect past managerial
performance, but incorporates no expectations of future performance. However,
Gruber’s (1996) argument that new money flows to better managed funds could be

tested for closed-end funds in terms of rights issues and “C” shares'®* .

In the next sections we characterise the behaviour of the funds that had a rights or a
“C” share issue in terms of their discount, adjusted share price and NAV performance

during the months preceding the event.

164 The additional capital raised by the issue of “C” shares is accounted for as a distinct pool of assets
within the fund until the conversion date. The effect of this is that the NAV of the existing portfolio
will be unaffected by the introduction of the additional capital and the “C” shares will have an
attributable NAV based solely on the net additional capital raised by their issue. “C” shares will be
converted into new ordinary shares (or income and capital shares) at or before the conversion date
according to a conversion ratio. The conversion takes place after most of the capital raised has been
fully invested.
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4.1. Methodology

We measure share price and NAV performance using the buy-and-hold methodology
described by Equations (8.1) to (8.4). Market adjusted buy-and-hold returns are
measured from period s to period ¢, where # = 0 is the month of open-ending and s =
-60 to -1 corresponds to the months preceding the event. The significance of the buy-
and-hold returns is measured using the statistic described in Equations (8.5) to (8.7),
where the variance of the single-period buy-and-hold returns is evaluated using data

for the month preceding the event.

The average discount during the 60 months preceding the rights or the “C” share issue
is measured as the logarithm of the average price to NAV ratios (see Section 2 of
Chapter 4) across the funds that had the issue during the period from January 1980 to
December 1996.

4.2. Rights Issues

The average discount for the 22 funds (33 rights issues) during the 60 months
preceding the event is described in Figure 8.6. We also plot (dotted line) the average
discount for the investment trust industry at s = -60 to -1. The results show that
during the 60 months before the rights issue the funds are characterised, on average, by
a smaller discount than the industry. In particular, the funds tend to trade at a premium
during the 9 month leading to the rights issues. The evidence is consistent with Burch
and Weiss Hanley (1996). Based on a sample of 85 US closed-end fund rights offers
issued between 1985 and 1994, they find that managers time rights issues to coincide

with periods of low discounts.
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Figure 8.6. Average Discount before the Rights Issue.

The average discount during the 60 months preceding the rights issue is measured as the logarithm of the
average price to NAV ratios across the 22 funds (33 rights issues) that had an issue during the period from
January 1980 to December 1996. The dotted line corresponds to the average discount for the investment trust
industry at s = -60 to -1.
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Figure 8.7 shows the abnormal share price performance of the funds that had a rights
issue. Each bar corresponds to the market adjusted buy-and-hold share price
performance measured from month s, where s = -60 to -1, to the rights issue (z = 0).
The values are the equally-weighted average across the 22 funds (33 right issues).

Panel A of Table 8.3 reports t-values for the buy-and-hold returns.

The positive adjusted buy-and-hold returns show that, on average, the funds that had a
rights issue tend to outperform the market index during the 60 months leading to the
event. Panel A of Table 8.3 shows that the buy-and-hold returns are significant at the

10 percent level for s = -24 to -12.
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Figure 8.7. Market Adjusted Share Price Buy-and-Hold Returns before the Rights Issue.

The adjusted buy-and hold share price returns are computed from month s, where s = -60 to -1, to the rights
issue (¢ = 0). The buy-and hold returns are adjusted using the FTSE 100 index, assuming a beta of 1. The
results are the equally-weighted average for the 22 funds (33 rights issues) that had an issue during the period
from January 1980 to December 1996.
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The evidence is similar for the NAV buy-and-hold returns. Figure 8.8 shows the
results. The average value of the outperformance tends to be lower for the NAV
returns. Nevertheless, Panel A of Table 8.3 shows that the adjusted NAV buy-and-

hold returns are more significant.

Figure 8.8. Market Adjusted NAV Buy-and-Hold Returns before the Rights Issue.

The adjusted buy-and hold NAV returns are computed from month s, where s = -60 to -1, to the rights issue (¢
= 0). The buy-and hold returns are adjusted using the FTSE 100 index. assuming a beta of 1. The results are
the equally-weighted average for the 22 funds (33 rights issues) that had an issue during the period from
January 1980 to December 1996.

25%

0 -27 -24 -21 -18 -15 12 -9 -6 -3

months to rights issue

Source: Author’s calculations using data from Datastream
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The results tend to suggest that the funds that have a rights issue are characterised by a

good share price and NAV performance during the two years preceding the event.

Table 8.3. Market Adjusted Share Price and NAV Buy-and-Hold Returns Before the Issue.

The adjusted buy-and hold share price and NAV returns are computed from month s, where s = -60 to -1, to the
rights or “C” share issue (¢ = 0). The buy-and hold returns are adjusted using the FTSE 100 index, assuming a
beta of 1. Panel A shows the results for rights issues. The values are the equally-weighted average for the 22
funds (33 rights issues) that had an issue during the period from January 1980 to December 1996. Panel B
shows the results for “C” share issues. The values are the equally-weighted average across the 32 funds (37
“C” share issues) that had an issue during the period from January 1980 to December 1996. t-statistics are
computed using the measure described in Equations (8.5) to (8.7). Significance levels are denoted by ***
(1% level), ** (5% level) and * (10% level).

Panel A: Rights Issues Panel B: "C" Share Issues
Share Price NAV Share Price NAV

Months Adjusted t-stat Adjusted  t-stat Adjusted t-stat Adjusted  t-stat

to Issue Return (%) Return (%) Return (°o) Retumn (®0)
-1 -0.14 (-0.07) 0.56 (0.56) 048  (-0.31) 1.16 (0.85)
-6 6.08 (0.89) 2.84 (1.03) 7.79 (1.85) 6.81 (1.87)
-12 26.12 (2.24) ** 1091  (2.43)-- 21.26 (3.15) «** 17.59  (3.05) «~+
-18 38.75 (2.46) *+ 17.57  (2.93) -+ 28.82 (3.22) e+ 2333 (3.07) -+
-24 37.20 (1.96) * 2258 (3.06) *** 26.55 (2.58) °° 23.56 (2.69)
-30 23.88 (1.13) 1129 (137 33.30 @.75) *- 29.00  (2.82) ¢
-36 16.81 (0.68) 4.05 (0.42) 54.49 (3.66) *** 42.05 (3.38) *»-
-42 4225 (1.41) 13.79 (1.21) 80.29 (4.35) == 52.06 (3.51) **~
-48 30.32 (0.88) 11.04 (0.83) 71.70 (3.72) =~ 39.62 (2.59) -
-54 21.20 (0.55) 1251  (0.81) 64.49 (321) *** 4041  (2.48) -
-60 29.98 (0.65) 7.17 (0.40) 55.79 2.45) ** 3845  (2.04)--

4.3. “C” Share Issues

The average discount for the 32 funds (37 “C” share issues) during the 60 months
preceding the event is described in Figure 8.9. We also plot (dotted line) the average
discount for the investment trust industry at s =-60 to -1. The results show that during
the 2 years before the “C” share issue the funds are characterised, on average, by a
smaller discount than the industry. During the month preceding the issue, the average
discount for the funds is -3.20 percent, whereas the corresponding value for the

industry is -7.7 percent.
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Figure 8.9. Average Discount before the “C” Share Issue.

The average discount during the 60 months preceding the “C” share issue is measured as the logarithm of the
average price to NAV ratios across the 32 funds (37 “C” share issues) that had an issue during the period from
January 1980 to December 1996. The dotted line corresponds to the average discount for the investment trust
industry at s =-60 to -1.

months to "C" share issue

Source: Author’s calculations using data from Datastream

Figure 8.10 shows the abnormal share price performance of the funds that had a “C”
share issue. Each bar corresponds to the market adjusted buy-and-hold share price
performance measured from month s, where s = -60 to -1, to the “C” share issue (# =
0). The values are the equally-weighted average across the 32 funds (37 “C” share

issues). Panel B of Table 8.3 reports t-values for the buy-and-hold returns.

The positive adjusted buy-and-hold returns show that, on average, the funds that have
a “C” share issue tend to outperform the market index during the 60 months leading to
the event. Panel B of Table 8.3 shows that the buy-and-hold returns are significant at
the 5 percent level for s = -60 to -12. During the nine months leading to the issue, the
buy-and-hold returns are still positive, but not significantly different from zero. The

results are similar for the NAV performance (Figure 8.11).
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Figure 8.10. Market Adjusted Share Price Buy-and-Hold Returns before the *“C” Share Issue.

The adjusted buy-and hold share price returns are computed from month s, where s = -60 to -1, to the “C”
share issue (¢ = 0). The buy-and hold returns are adjusted using the FTSE 100 index, assuming a beta of 1.
The results are the equally-weighted average across the 32 funds (37 “C” share issues) that had an issue
during the period from January 1980 to December 1996.
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Figure 8.11. Market Adjusted NAV Buy-and-Hold Returns before the ““C Share Issue.

The adjusted buy-and hold NAV returns are computed from month s, where s = -60 to -1, to the “C” share
issue (¢ = 0). The buy-and hold returns are adjusted using the FTSE 100 index, assuming a beta of 1. The
results are the equally-weighted average across the 32 funds (37 “C” share issues) that had an issue during the
period from January 1980 to December 1996.
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The results tend to suggest that the funds that had a “C” share offer are characterised
by a good share price and NAV performance during the 60 months preceding the

event. The share price performance relative to the index is higher when we consider
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share price returns. Compared to the performance of the funds that had a rights issue,
we find stronger results. The adjusted share price and NAV returns are larger and

more significant for “C” share issues.

The funds that had a rights and “C” share issues are characterised by a good share
price and NAV performance during the month leading to the event. The evidence
tends to suggest that new money flows to well managed funds. An important question
would be to investigate the behaviour of these funds during the period following the

issue and test the hypothesis that new money predicts good performance.

4.4. Limitations and scope for improvements

As discussed earlier, this preliminary study does not account for dividends and adjust
returns only using the FTSE 100 index. In future research we can rectify these
weaknesses. The comparison of the behaviour of seasoned equity issues shows that
the funds that have “C” share issues tend to be characterised by a higher share price
and NAYV positive performance but do not seem to be trading at premiums when they
have the issue. However, the event clustering is different; there are few “C” share
issues at the beginning and few rights issues at the end of the time period analysed. It
is therefore difficult to compare events that do not coexist. But, the results remain

interesting and represent opportunities for more research.

S. Management Group

In this last section we focus on the management of closed-end funds and we investigate
whether some management groups are better than others. We test the hypothesis that
the average discount of the funds under specific management groups is significantly
lower than the average discount of the other funds in the industry. Table 8.4 shows the

results.
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Table 8.4. Discount of Management Groups.

The table shows the average discount (%) of the funds under the same management group. Alongside we report
the average discount for the industry, where we exclude the management group under investigation. The column
[A]-[B] is the difference between the average discount of the group and of the industry. The management groups
are ranked by this difference. We test the hypothesis that the average discount of the management group is
significantly lower than the industry discount. The last column reports the value of the t-statistics. We use
monthly data from January 1980 to December 1996.

Management Groups Obs Average Discount (%) t-statistic
Manag. Group Industry [A] - [B]
[A] [B]
Schroder 87 54 -10.9 16.3 9.08
Glasgow Investment Managers 204 5.1 -18.1 13.0 17.03
M&G 59 08 -9.5 10.2 11.85
Exeter Asset Management 95 -1.3 -10.9 9.6 14.12
Scottish Value 62 -2.6 9.6 7.0 11.05
Ivory&Sime 204 -15.6 -17.5 20 3.06
Fidelity 59 -1.3 9.1 1.8 334
Foreign&Colonial 204 -16.0 -17.5 14 1.79
Martin Currie 204 -16.3 -17.5 1.2 1.50
Henderson Investors 204 -16.9 -174 05 0.64
Gartmore 204 -17.3 -17.4 0.2 0.24
Finsbury 204 -17.9 -17.4 0.5 -0 51
Kleinwort Benson 204 -18.7 -17.3 -1.4 -1.77
Edinburgh Fund Managers 204 -19.0 -173 -1.7 -2.16
Fleming 204 -193 -17.3 -19 -2.42
Rutherford 45 -10.1 -8.0 -2.1 -1.59
Baillie Gifford 204 -19.5 -17.3 -2.2 -2.94
Hill Samuel 140 -15.8 -13.4 -2.4 -2.95
Abtrust 88 -12.6 -10.1 24 -3.44
Murray Johnstone 204 -19.9 -17.3 2.6 -3.11
Perpetual 103 -14.3 -11.0 -3.3 -2.76
Stewart Ivory 204 -20.8 -17.3 -3.6 -501
Morgan Grenfell 204 -21.4 -17.2 4.2 -5.80
Govett (John) 204 -21.8 -17.2 4.5 -6.14
INVESCO 204 -23.2 -17.2 -6.0 -6.17
Jupiter 111 213 -11.5 9.8 -9.64

The analysis identifies seven groups - Schroder, Glasgow Investment Managers, M&G,

Exeter Asset Management, Scottish Value, Ivory&Sime and Fidelity - as the best

managers. The average discount of the funds under their management is significantly

lower than the discount of the industry. However, Table 8.4 shows that most of the

management groups at the top are also characterised by a short history. The results
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might suggest that “winners” management groups are lucky because of their short
history. To answer this question we could in future research look at the growth of
open-ended funds under the same management group. The conjecture is that if the
funds at the top of the Table 8.4 are “winners”, we would expect inflows of money in

the open-ended funds that they manage.

Over the past few years there has been a degree of corporate activism in management
groups. It would be interesting to see whether management groups that add negative
value are taken over by management groups that add positive value to the fund. We
could measure the value added by the management using Sharpe’s (1992) returns-

based style analysis described in Chapter 5.

The results show that the management group tends to affect the discount of the funds
under management. The evidence suggests that future research should focus on
management. As discussed earlier in this chapter, it would be interesting to analyse the
factors and obstacles leading to open-ending. A possibility would be to investigate the
management contracts and the management ownership structure in conjunction with

this analysis.

6. Conclusion

This last chapter attempts to characterise the behaviour of UK closed-end funds at the
time of the IPO, of seasoned equity offerings (rights and “C” share issues) and of

open-ending.

We find evidence that share prices tend to decline after the IPO. The decline is
particularly strong during the first ten months of trading. This corresponds to the
funds being issued at a premium to NAV of about 6 percent and then moving to a
discount within a matter of months. It would be interesting to extend this analysis and

introduce a ‘month of seasoning’ index of industrial [PO performance. The conjecture
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is that the negative returns for closed-end fund IPOs would disappear after adjusting

for the performance of industrial IPOs.

The performance of or sample of “dead” funds suggests that funds disappear after
periods of poor NAV and managerial performance. At open-ending, we find evidence
that share prices increase toward NAV. Future research might involve the analysis of
other factors leading to open-ending and distinguish between the contribution of the

management versus the contribution of the sector.

We also investigate seasoned equity offerings. We find that funds with good past share
price and NAV performance tend to have rights and “C” share issues. The evidence
suggests that new money flows to well managed funds. The important question that

needs to be investigated is whether money flows predict future performance.

Lastly, we investigate whether some management groups are better than others. We
test the hypothesis that the average discount of the funds under certain management
group is significantly lower than the average discount of the other funds in the
industry. The analysis identifies seven groups - Schroder, Glasgow Investment
Managers, M&G, Exeter Asset Management, Scottish Value, Ivory&Sime and Fidelity
- as the best managers. The average discount of the funds under their management is
significantly lower than the discount of the industry. The evidence that the identity of
the management group tends to affect discounts suggests that future research should

focus on the impact of the management group on fund attributes.
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Chapter 9

Conclusion

Closed-end funds are characterized by one of the most puzzling anomalies in finance -
the existence and behaviour of the discount to NAV. Closed-end fund shares are
issued at up to a 10 percent premium to NAV. This premium represents the
underwriting fees and start-up costs. Subsequently, within a matter of months, the
shares trade at a discount, which persists and fluctuates according to a mean-reverting
pattern. Upon termination (liquidation or ‘open-ending’) of the fund, share prices rise
and discounts disappear. Discounts on UK traded closed-end fund companies share

many similarities with their US counterparts.

The first part of this study describes the closed- and open-end fund industries and
extensively reviews the literature on closed-end fund discounts. Many theories suggest
an explanation for the existence and behaviour of the discount, but since none solve all
parts of the anomaly, some scholars have found it necessary to resort to models of
investor irrationality. This study attempts, however, to describe and characterise the
discount on closed-end funds within a rational framework. Chapter 4 deals with the

impact of methodological issues.

Given the fact that open-end funds are bought and sold at NAV and thus management

ability may not be priced, Gruber (1996) argues that past performance tends to predict
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future performance. Evidence that flows of new money into and out of mutual funds
follow the predictions of future performance suggests that investors recognise this
relationship. In contrast, the “closed” structure of closed-end funds ought to induce
the level of discounts to reflect past performance and eventually predict future
performance. The conjecture is one of the traditional theories of the discount -
managerial performance - which claims that discounts reflect the perception of

management ability to perform relative to a passive portfolio.

The fact that discounts do not seem to be positively correlated to future NAV returns
may explain why so few studies have looked at managerial performance. However,
prior tests have focused on raw estimates of NAV returns, and have limited power.
The literature implies either that the relationship between discounts and managerial
performance does not exist, or that the power of tests based on NAV returns is too

low.

The objective of Chapter 5 was to rectify the weakness of using the return on NAV as
the definition of managerial performance. We measure performance after adjusting for
the risk and factor exposures of the fund. To define the value added by active
management we use two methodologies - the unconstrained and the constrained multi-
index regression. The first approach follows Gruber (1996) and defines performance
as the intercept of a multi-index unconstrained regression. The alternative approach is
Sharpe’s (1992) returns-based style analysis, in which factor loadings are constrained

to be non-negative and add to unity.

Using our sample of UK closed-end funds, we find weak evidence of performance
persistence using the seven-factor unconstrained regression. This is consistent with
Gruber’s (1996) conclusion in his Presidential Address on performance persistence in
the US mutual fund industry. However, our evidence is much weaker, and is not

supported by the results from the returns-based style analysis. The comparison of the
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two methodologies tends to suggest that the weak evidence of persistence using the
seven-factor model results from drawbacks in the unconstrained regression approach.
Consequently, we conclude that there is no performance persistence in the UK closed-

end fund market.

Gruber (1996) argues that the price of closed-end funds should incorporate the
expectations of managerial performance. The results provide no support for this
hypothesis. Discounts weakly reflect past performance, but do not seem to predict
managerial performance. The results tend to suggest that practitioners might be wrong

in believing that discounts reflect future managerial performance.

Chapter 5 also tests the hypothesis that a fund’s residual risk affects the discount.
Pontiff (1996) shows that funds with large unhedgeable risk trade at higher discounts.
We confirm his results, defining residual risk as the variance of selection returns. The
greater the difficulty of hedging - as measured by each fund’s residual risk - the higher
the discount. This relationship also holds when we use discounts as a predictor of

residual risk in subsequent test periods.

In Chapter 6 we investigate the time-series behaviour of UK closed-end fund discounts
and extend research previously carried out for the US market. We attempt to
characterise the discounts in terms of autocorrelation, stationarity, mean-reversion and
cointegration. The idea is to identify some attributes that might drive the model of the
discount generating process analysed in Chapter 7. The analysis shows that discounts
are highly autocorrelated in their levels but not in their first differences. Nevertheless,
we find weak evidence of price reversal. We also show that UK closed-end fund
discounts have a tendency to revert to their mean and fluctuate around it within a
certain range. A model that attempts to describe the time-series behaviour of the
discount must, therefore, account for this pattern. If a fund is trading at a large/small

discount compared to the average discount of the category, we would expect the
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discount to decrease/increase and revert towards this mean. Furthermore, there is
strong evidence of UK closed-end fund discounts moving together, in particular within
each category of fund. Therefore, for each category, we measure sentiment as the
return on an equally-weighted index of changes in the discount, where we include all
the funds in a category, with the exception of the fund under investigation. However,
the AITC categories might not be the only relevant classification. The conjecture is
that management brand might influence the discounts of the funds under the same
management. Therefore, for each management group, we measure the “manager”
effect as the returns on an equally-weighted index of changes in the discount, where
we include all the funds in the management group with the exception of the fund under

investigation.

Chapter 7 describes the model of the discount generating process. At first we
investigate the importance of Fama-French (FF) type factors in explaining returns and
discount changes for UK closed-end funds. The results show that the factors explain
closed-end fund share price and NAV returns, but not discount changes. It is not
surprising to find that for the discount, essentially an arbitrage portfolio, factors other
than the FF-type must be included. We then introduce additional factors in order to
explain at least part of the largely idiosyncratic movements in the discount. We
investigate the importance of measures of sentiment, mean-reversion, manager, past

performance and price reversal.

The multi-factor regression methodology measures the sensitivity of the changes in the
discount to the market, size, sentiment, mean-reversion, manager, past performance
and reversal factors. The model of the discount generating process seems to capture a
significant fraction of the changes in the discount. The seven factors explain, on
average, 35 percent of the changes in the discount. The adjusted R-squared is higher
than 40 percent for the International General, International Capital Growth,

International Income Growth, North America, Far East including Japan and Japan
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categories. Changes in the discount are particularly sensitive to the sentiment and

mean-reversion factors.

Within the framework of the model, we investigate whether for some management
groups the manager factor is more significant. The idea is to identify the groups for
which the “management brand” has a stronger effect on the discount of the funds under
management. We find that for fifteen management groups - M&G, Edinburgh Fund
Managers, Kleinworth Benson, Fleming, Govett, Foreign & Colonial, Ivory&Sime,
Glasgow Investment Managers, Murray Johnstone, Henderson Investors, Martin
Currie, Morgan Grenfell, Exeter Asset Management, Baillie Gifford and Hill Samuel -

the estimated slope is significantly different from zero.

Chapter 8 presents some opportunities for future research. We investigate the
behaviour of UK closed-end funds at the time of the IPO, of seasoned equity offerings
(rights and “C” share issues) and of open-ending. The results show that the price
decline during the first years of trading is higher than for industrial IPOs, but bears
some similarities. The evidence tends to suggest that the same IPO puzzle pertains to
closed-end funds as to industrial companies. The share price decline for closed-end
fund IPOs is particularly strong during the first ten months of trading. This
corresponds to the funds being issued at a premium to NAV of about 6 percent and
then moving to a discount within a matter of months. It would be interesting to extend
this analysis and introduce a ‘month of seasoning’ index of industrial [IPO performance.
The conjecture is that the negative returns for closed-end fund IPOs would disappear

after adjusting for the performance of industrial IPOs.

The second part of the chapter focuses on the departures of funds from the industry.
The performance of our sample of “dead” funds tends to suggest that funds disappear
after periods of poor NAV performance. At open-ending, we find evidence that share

prices increase towards NAV. Future research might involve the analysis of other
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factors and obstacles to open-ending. We could attempt to distinguish between the

contribution of the management and the contribution of the sector.

Gruber’s (1996) argument that new money flows to better managed funds can also be
tested for closed-end funds in terms of rights and “C” share issues. The third part of
Chapter 8 finds that funds characterised by good past share price and NAV
performance tend to have rights or “C” share issues. The evidence suggests that new
money is raised by well performing funds. The results are particularly significant for
our “C” share issues sample. Future research should investigate the behaviour of these
funds during the period following the issue and test the hypothesis that new money

predicts good performance.

Finally in Chapter 8, we investigate whether some management groups are better than
others. We test the hypothesis that the average discount of the funds under their
management is significantly lower than the average discount of the other funds in the
industry. The analysis identifies seven groups that appear to be the best managers and
for whom the average discount of the funds they manage is significantly lower. The
evidence that the management group tends to affect the discount of the funds under
management suggests that more research should focus on the management. Again, it
would be interesting to analyse the factors and obstacles leading to open-ending. A
possibility would be to investigate the management contracts and the management

ownership structure.

211



References

References

Abraham, Abraham, Don Elan, and Alan J. Marcus, 1993, Does Sentiment Explain Closed-
End Fund Discounts? Evidence from Bond Funds, The Financial Review 28, no.4, 607-616.

AITC, 1997, Complete Guide to Investment Trusts, The Association of Investment Trust
Companies, London.

Ammer, John M., 1990, Expenses, Yields, and Excess Returns: New Evidence on Closed-End
Fund Discounts from the UK, Group Discussion paper series no.108 (London School of
Economics, London).

Anderson, Seth C., 1984, Relationship between Value of an Investment Company's Shares
and Value of the Underlying Net Assets, PhD thesis (University of North Carolina at Chapel
Hill).

Anderson, Seth C., 1986, Closed-End Funds versus Market Efficiency, Journal of Portfolio
Management 13, 63-67.

Anderson, Seth C. and Jeffery A. Born, 1992, Closed-End Investment Companies: Issues and
Answers, (Kluwer Academic Publishers).

Arkle, Jane, 1997, Tax and Investments, Oracle Conference.

Amaud, A A, 1983, Investment Trusts Explained, (Woodhead-Faulkner in co-operation with
The Association of Investment Trust Companies).

AUTIF, 1997, Unit Trusts User's Handbook.

Bailey, W. and J. Lim, 1992, Evaluating the Diversification Benefits of the New Country
Funds, Journal of Financial Management 18, 74-80.

Barber, Brad M., 1994, Noise Trading and Prime and Score Premiums, Journal of Empirical
Finance 1, 251-278.

Barclay, Michael, Clifford Holderness, and Jeffrey Pontiff, 1993, Private Benefits from Block
Ownership and Discounts on Closed-End Funds, Journal of Financial Economics 33, 263-291.

Bekaert, Geert and Michael Urias, 1994, Diversification, Integration and Emerging Market
Closed-End Funds, Working Paper (Stanford University).

212



References

Black, Fisher and Myron Scholes, 1973, The Pricing of Options and Corporate Liabilities,
Joumnal of Political Economy, 637-654.

Blume, M and R.F. Stambaugh, 1983, Biases in Computed Returns: An Application to the
Size effect, Journal of Financial Economics 12, 387-404.

Bodie, Zvi, Alex Kane and Alan J. Marcus, 1996, Investments (Irwin, Third Edition).

Bodurtha, J., E. Kim and C. Lee, 1993, Closed-End Country Funds and US Market
Sentiment, Review of Financial Studies 8, 879-918.

Bonser-Neal, Catherine, Greggory Brauer. Robert Neal and Simon Wheatley, 1990,
International Investment Restrictions and Closed-End Country Fund Prices, Journal of
Finance 45, 523-547.

Boudreaux, Kenneth J., 1973, Discounts and Premiums on Closed-End Funds: A Study in
Valuation, Journal of Finance 28, 515-522.

Brauer, Greggory A., 1984, 'Open-Ending' Closed-End Funds, Joumal of Financial
Economics 13, 491-507.

Brauer, Greggorv A., 1988, Closed-End Fund Shares' Abnormal Retumns and the Information
Content of Discounts and Premiums, Journal of Finance 43, 113-127.

Brauer, Greggory A. and Eric C. Chang, 1990, Return Seasonality in Stocks and Their
Underlying Assets: Tax-Loss Selling versus Information Explanations, The Review of
Financial Studies 3, 255-280.

Brealey, Richard, 1986, Comments in Edwards, J, Franks. J, Mayers, C, Schaefer, S: Recent
developments in Corporate Finance.

Brickley, James, Steven Manaster, and James Schallheim, 1991, The Tax-Timing Option and
the Discounts on Closed-End Investment Companies, Journal of Business 64, no.3, 287-312.

Brickley, James A. and James S. Schallheim, 1985, Lifting the Lid on Closed-End Investment
Companies: A Case of Abnormal Returns, Journal of Financial and Quantitative Analysis 20,
107-117.

Brown, R.G, 1962, Smoothing, Forecasting and Prediction of Discrete Time Series. (Prentice-
Hall International Series in Management and Quantitative Methods Series).

Burch, T. Timothy and Kathleen Weiss Hanley, 1996, When are Closed-End Funds Open?
Rights Offers as a Response to Premiums, Working Paper, University of Maryland.

Burton, H. and D.C. Comer, 1970, Capital gains tax liabilities and investment and unit trust,
Joumnal of Business and Finance, 37-44.

213



References

Canina, Linda, Roni Michaely, Richard Thaler and Kent Womack, 1998, Caveat
Compounder: A Waming about Using the Daily CRSP Equal-Weighted Index to Compute
Long-Run Excess Returns, Journal of Finance 53, 403-416.

Carhart, Mark M., 1997, On Persistence in Mutual Fund Performance, Joumnal of Finance 52,
57-82.

Chang, Eric, Cheol S. Eun, and Kolodny Richard, 1995, International Diversification through
Closed-End Country Funds, Journal of Banking & Finance 19, 1237-1263.

Chay, Jong-Bom, 1992, The Pricing of Closed-End Funds: Discounts and Managerial
performance, PhD thesis (State University of New York at Buffalo).

Chen, Nai-Fu, Raymond Kan, and Merton H. Miller, 1993. Are the Discounts on Closed-End
Funds a Sentiment Index?, Journal of Finance 48, no.2, 795-800.

Chen, Nai Fu, Richard Roll, and Stephen Ross, 1986, Economic Forces and the Stock
Market, Journal of Business, 383-403.

Cheng, A, L. Copeland, and J. O'Hanlon, 1994. Investment Trust Discounts and Abnormal
Returns: UK Evidence, Journal of Business Finance & Accounting 21, no.6, 813-831.

Chevalier, Judith and Glenn Ellison, 1996, Are Some Mutual Fund Managers Better Than
Others? Cross-sectional Patterns in Behavior and Performance, Working Paper (University of

Chicago).

Chopra, Navin, Charles M.C. Lee, Andrei Shleifer, and Richard H. Thaler, 1993. Yes.
Discounts on Closed-End Funds are a Sentiment Index, Journal of Finance 48, no.2, 801-808.

Conrad, Jennifer and Gautam Kaul, 1993, Long-Term Market Overreaction or Biases in
Computed Returns?. Journal of Finance, 48, 39-63.

Constantinides, George M., 1983, Capital Market Equilibrium with Personal Tax,
Econometrica 51, 611-636.

Constantinides. George M., 1984, Optimal Stock Trading with Personal Taxes: Implications
for Prices and the Abnormal January Returns, Journal of Financial Economics 13, 65-90.

Comer, D.C. and J. Matatko, 1982. Investment Trust Portfolio Performance Measurement
and Determinants, The Investment Analyst, 9-13.

Credit Lyonnais Laing, 1997, Investment Trust Yearbook.
Cuthberston, Keith, Stephen Hall, and Mark P. Taylor, Applied Econometric Techniques.
Datar, Vinay, Narayan Naik, and Robert Radcliffe, 1998, Cross-Section of Stock Returns

Revisited: The Role of Liquidity and Size, Journal of Financial Markets 1.

214



References

De Bondt, Wemer F.M. and Richard Thaler, 1985, Does the Stock Market Overreact?.
Journal of Finance 40, 793-805.

De Long, J. Bradford and Andrei Shleifer, 1992, Closed-end fund discounts, Journal of
Portfolio Management, Winter, 46-53.

De Long, J. Bradford, Andrei Shleifer, Lawrence H. Summers, and Robert J. Waldmann,
1990, Noise Trader Risk in Financial Markets, Journal of Political Economy 98, 703-738.

Deaves, Richard and Itzhak Krinsky, 1994, A Possible Reconciliation of some of the
Conflicting Findings on Closed-End Fund Discounts: A Note, Journal of Business Finance &
Accounting 21, no.7, 1047-1057.

Dickey, D.A. and W.A Fuller, 1979, Distribution of the Estimators for Autoregressive Time
Series with a Unit Root, Journal of the American Statistical Association 74, 427-431.

Dickey, D.A and W.A Fuller, 1981, Likelihood Ratio statistics for Autoregressive Time
Series with a Unit Root, Econometrica 49, no. 4. 1057-1072.

Dimson, Elroy and Paul Marsh, 1983, The Stability of UK Measures and The Problem of
Thin Trading, Journal of Finance 38, 753-783.

Dimson. Elroy and Paul Marsh, 1986, Event Study Methodologies and the Size Effect. The
Case of UK Press Recommendations, Journal of Financial Economics 17, 113-142.

Dimson, Elroy and Paul Marsh, 1997, The Hoare Govett Smaller Companies Index 1955-
1996, London: ABN-Amro ,

Draper, Paul, 1989, The Investment Trust Industry in the UK: An Empirical Analysis,
(Gower).

Elton, Edwin J., Martin J. Gruber. and Christopher R. Blake. 1996a. The Persistence of Risk-
Adjusted Mutual Fund Performance, Journal of Business 69, no.2, 133-157.

Elton, Edwin J., Martin J. Gruber, and Christopher R. Blake, 1996b, Survivorship Bias and
Mutual Fund Performance, Review of Financial Studies 9, no. 4. 1097-1120.

Elton, Edwin J., Martin J. Gruber, Sanjiv Das, and Matt Hlavka, 1993, Efficiency with Costly
Information: A Re-Interpretation of Evidence from Managed Portfolios. Review of Financial
Studies 6. 1-21.

Emerson, Rebecca, 1994, An Evaluation of UK Investment Trust as Contingent Claims: A
Theoretical Investigation, Discussion Paper no. DP 23-94 (London Business School, London).

Engle, R.F. and C.W.J. Granger, 1987, Cointegration and Error Correction: Representation,
Estimation and Testing, Econometrica 55, No.2 , 251-276.

215



References

Fama, Eugene F. and Kenneth R. French, 1992, The Cross-Section of Expected Stock
Returns, Journal of Finance 47, no. 2 , 427-465.

Fama, Eugene F. and Kenneth R. French, 1993, Common Risk Factors in the Returns on
Bonds and Stocks, Journal of Financial Economics 33, 3-56.

Fama, Eugene F. and Kenneth R. French, 1998, Value Versus Growth: the International
Ewvidence, Journal of Finance (forthcoming).

Fama, Eugene F. and J. MacBeth, 1973, Risk, Retun and Equilibrium: Empirical tests.
Joumnal of Political Economy 81, 607-636.

Finnerty, John D. and Dean Leistikow, 1993, The Behavior of Equity and Debt Risk
Premiums, The Journal of Portfolio Management, Summer, 73-84.

Fisher and Jordan, Security Analysis and Portfolio Management

Frankel, Jeffrey, 1994, The Internationalisation of Equity Markets, (University of Chicago
Press).

Fraser, P and D.M. Power, 1991, Predictability, Trends and Seasonalitics: An Empirical
Analysis of UK Investment Trust Portfolios, 1970-1990, (University of Dundee).

Fredman, Albert and George Cole Scott, 1991, Investing in Closed-End Funds: Finding Value
& Building Wealth, (New York Institute of Finance, New York, NY).

Fung, William and David A. Hsieh, 1997, Empirical Characteristics of Dynamic Trading
Strategies: The Case of Hedge Funds, The Review of Financial Studies 10. No 2, 275-302.

Goetzmann, William N. and Roger G. Ibbotson, 1994, Do Winners repeat? Patterns in Mutual
Fund Performance, Journal of Portfolio Management 20, 9-18.

Granger, C.W.J., 1981, Some Properties of Time Series Data and Their Use in Econometric
Model Specification, Journal of Econometrics 16, No.1, 121-130.

Grinblatt, Mark and Sheridan Titman, 1989, Mutual Fund Performance: An Analysis of
Quarterly Portfolio Holdings, Journal of Business 62, no.3, 393-416.

Grinblatt, Mark and Sheridan Titman, 1992, The Persistence of Mutual Fund Performance.
Journal of Finance 47, 1977-1984.

Grossman, Sanford J. and Oliver D. Hart, 1980, Takeover Bids. the Free-Rider Problem, and

the Theory of the Corporation, Bell Journal of Economics and Management Science, Spring,
42-64.

216



References

Gruber, Martin J., 1996, Another Puzzle: The Growth in Actively Managed Mutual Funds,
Joumnal of Finance 51, 783-810.

Guy, James R.F., 1978, The Performance of the British Investment Trust Industry, Journal of
Finance 33, no.2, 443-455.

Heisler, Jeffrey, 1994, Recent Research in Behavioral Finance, Financial Markets, Institutions
and Instruments.

Hendricks, Darryll, Jayendu Patel, and Richard Zeckhauser, 1993, Hot Hands in Mutual
Funds: Short-Run Persistence of Relative Performance, 1974-1988, Journal of Finance 48. no.
1, 93-130.

Hoare Govett ABN-AMRO, 1997, Le Patron Mange Ici, Investment Trust Research.

Inland Revenue, December 1997, The New Individual Savings Account (Consultative
Document).

Ibbotson, R.G., 1975, Price Performance of Common Stock New Issues. Journal of Financial
Economics 2, 235-272.

Jegadeesh, Narasimhan, 1990, Evidence of Predictable Behavior of Security Returns. Journal
of Finance 45, 881-898.

Jegadeesh, Narasimhan and Sheridan Titman, 1993, Returns to Buying Winners and Selling
Losers: Implications for Stock Market Efficiency, Journal of Finance 48, no. 1, 65-91.

Jensen, Michael, 1978, Some Anomalous Evidence Regarding Market Efficiency, Journal of
Financial Economics 6, no. 2/3, 95-101.

Kahn, Ronald N. and Andrew Rudd, 1995. Does Historical Performance Predict Future
Performance?, Financial Analyst Journal, November-December. 43-52.

Keim, Donald, 1988, “Stock Market Regularities: a Synthesis of the Evidence and
Explanations.” In Stock Market Anomalies, ed. Edited by Elroy Dimson. Cambridge
University Press.

Keim, Donald B., 1983, Size-Related Anomalies and Stock Return Seasonality: Further
Empirical Evidence, Journal of Financial Economics 12, 3-32.

Kim, Chang-Soo, 1994, Investor Tax-Trading Opportunities and Discounts on Closed-End
Mutual Funds, The Journal of Financial Research Spring, 65-75.

Kothari, S.P. and Jerold B. Wamer, 1997, Measuring Long-Horizon Security Price
Performance, Journal of Financial Economics 43, 301-339

217



References

Kumar, Raman and Gregory M. Noronha, 1992, A Re-Examination of the Relationship
between Closed-End Fund Discounts and Expenses, Journal of Financial Research 15, no.2,
139-147.

Lee, Charles M.C., Andrei Shleifer, and Richard H. Thaler, 1990, Anomalies: Closed-End
Mutual Funds, Journal of Economic Perspectives 4, no.4. 153-164.

Lee, Charles M.C., Andrei Shleifer, and Richard H. Thaler, 1991, Investor Sentiment and the
Closed-End Fund Puzzle, Joumal of Finance 46, 76-110.

Levis, Mario, 1993, The Long-Run Performance of Initial Public Offerings: The UK
Experience 1980-1988, Financial Management Spring, 24-41.

Levis, Mano and Dylan C. Thomas, 1995, Investment Trust IPOs: Issuing Behaviour and
Price Performance. Evidence from the London Stock Exchange, Journal of Banking and
Finance 19, 1437-1458.

Litzenberger, Robert H. and Howard B. Sosin, 1977, The Theory of Recapitalizations and the
Evidence of Dual Purpose Funds, Journal of Finance 32, no.5, 1433-1455.

Malkiel, Burton and Paul Firstenberg, 1978, A Winning Strategy for an Efficient Market.
Journal of Portfolio Management , 20-25.

Malkiel, Burton G., 1977, The Valuation of Closed-End Investment-Company Shares, Journal
of Finance 32, 847-858.

Masey, Anthea, 1988, Investment Trusts Financial Times Business Information.

Mendelson, M., 1977, Closed-End Fund Discount Revisited, Center for Study of Financial
Institutions (University of Pennsylvania Law School, Philadelphia, PA).

Merton, R.C., 1973, Theory of Rational Option Pricing, Bell Journal of Economic and
Management Science 4, 141-183.

Miller, Edward M., 1977, Risk, Uncertainty, and Divergence of Opinion, Journal of Finance
3,n04, 1151-1168.

Minio-Paluello. Carolina, 1998, “The Closed-End Fund Puzzle: A Literature Review.” In
Security Market Imperfections in World Wide Equity Markets, eds. W.T. Ziemba and D.M.
Keim. Cambridge University Press (forthcoming).

Minio-Paluello, Carolina, 1996, Time-Series Behaviour of UK Closed-End Fund Discounts,
(Paper presented at EDEN Colloquium, European Financial Association, Milan).

NatWest Securities, Investment Trust A-Z, January 1997.

218



References

Neal, Robert and Simon M. Wheatley, 1998. Adverse Selection and Bid-Ask Spreads:
Evidence from Closed-End Funds, Journal of Financial Markets 1.

Peavy, John W., 1990, Retums on Initial Public Offerings of Closed-End Funds, Review of
Financial Studies 3, no.4, 695-708.

Pontiff, Jeffrey, 1995, Closed-End Fund Premia and Returns; Implications for Financial
Market Equilibrium, Journal of Financial Economics 37, 341-367.

Pontiff, Jeffrey, 1996, Costly Arbitrage: Evidence from Closed-End Funds. Quarterly Journal
of Economics November, 1135-1151.

Pontiff, Jeffrey, 1997, Excess Volatility and Closed-End Funds. American Economic Review
87, 1, 155-169.

Pratt, Eugene J., 1966, Myths Associated with Closed-End Investment Company Discounts,
Financial Analysts Journal , July/August, 79-82.

Richards, R. Malcolm, Don R. Fraser, and Groth John C., 1980, Winning Strategies for
Closed-End Funds, Journal of Portfolio Management Fall, 50-55.

Ritter, Jay R., 1991, The Long-Run Performance of Initial Public Offerings, Journal of
Finance 46, 3-27.

Rockinger, Michael, 1995, Determinants of Capital Flows to Mutual Funds, Working Paper
(HEC - School of Management).

Roenfeldt. Rodney and Donald L. Tuttle, 1973, An Examination of the Discounts and
Premiums of Closed-End Investment Companies, Journal of Business Research 1, 129-140.

Rozeff, Michael S., 1991. Closed-End Fund Discounts and Premiums. in: S.G. Rhee and R.P.
Chang eds., Pacific-Basin Capital Markets Research. Vol. 1I (Elsevier Science B.V. (North-
Holland), Amsterdam), 503-522.

Risk Measurement Service, January-March 1997, London Business School.

Schwert, G.W.. 1989, Why does stock market volatility change over time?, The Journal of
Finance, 1155-53.

Seltzer, David Fred, 1989, Closed-End Funds: Discounts. Premia and Performance. Phd
thesis. University of Arizona.

Sevhun, H. Nejat and Douglas J. Skinner, 1994, How Do taxes Affect Investors' Stock
Market Realizations? Evidence from Tax-Return Panel Data, Journal of Business 67. no.2.
231-262.

Sharpe, William F., 1966, Mutual Fund Performance, Journal of Business 39, 119-138.

219



References

Sharpe, William F., 1992, Asset Allocation. Management Style and Performance
Measurement, Journal of Portfolio Management 18, Winter, 7-19.

Sharpe, William F., 1996, The Styles and Performance of Large Seasoned U.S. Mutual
Funds, Working Paper (Stanford).

Sharpe, William F. and Howard B. Sosin, 1974, Closed-end investment companies in the
United States: Risk and return, Proceedings of European Finance Association, 37-63.

Sias, Richard William, 1992, Closed-End Funds and Market Efficiency, PhD thesis (The
University of Texas at Austin).

Spiess, Katherine and John Affleck-Graves, 1995, Underperformance in Long-Run Stock
Returns Following Seasoned Equity Offerings, Journal of Financial Economics 38, 243-267.

Swaminathan, B., 1994a, Investor Sentiment, Closed-End Fund Discounts and the
Predictability of Small Firm Returns, Working Paper (University of California Los Angeles).

Swaminathan, B., 1994b, A Rational Model of Closed-End Fund Discounts. Working Paper
(University of California, Los Angeles).

Thompson. Rex, 1978, The Information Content of Discounts and Premiums on Closed-End
Fund Shares, Journal of Financial Economics 6, 151-186.

Walker, Matthew, 1992, An Agency Explanation of Closed-End Fund Discounts. PhD thesis
(Texas Tech University).

SG Warburg Securities, 1988, Investment Trusts Manual.
SG Warburg Securities, 1990, Investment Trusts Manual.
Weiss Hanley, Kathleen, Charles M.C. Lee, and Paul J. Seguin. 1995, The Marketing of
Closed-End Fund IPOs: Evidence from Transactions Data, Working Paper (University of

Michigan).

Weiss Hanley, Kathleen and H. Nejat Seyhun, 1994, The Profitability of Short Selling:
Evidence From Closed-End Funds, Working Paper (University of Michigan).

Weiss, Kathleen, 1989, The Post-Offering Price Performance of Closed-End Funds, Financial
Management, Autumn, 57-67.

Whitting, A., 1984, The Analysis of the Share Discounts of UK Investments Trust
Companies: a Time Series Approach, PhD thesis (University of Lancaster).

Woodbury, Denise, 1992, Compensation of investment advisors in Agency Framework, PhD
thesis (University of Utah).

220



References

Woodward, R.S., 1983, The Performance of UK Trusts as Internationally Diversified
Portfolios over the Period 1968 to 1977, Journal of Banking and Finance 7, 417-426.

Wylie, Sam, 1997, Essays on the Decision of Investors and Fund Managers, Doctoral
Dissertation (London Business School).

Zweig, Martin E., 1973, An Investor Expectations Stock Price Predictive Model Using
Closed-End Fund Premiums, Journal of Finance 28. 67-78.

221



	DX202535_1_0001.tif
	DX202535_1_0003.tif
	DX202535_1_0005.tif
	DX202535_1_0007.tif
	DX202535_1_0009.tif
	DX202535_1_0011.tif
	DX202535_1_0013.tif
	DX202535_1_0015.tif
	DX202535_1_0017.tif
	DX202535_1_0019.tif
	DX202535_1_0021.tif
	DX202535_1_0023.tif
	DX202535_1_0025.tif
	DX202535_1_0027.tif
	DX202535_1_0029.tif
	DX202535_1_0031.tif
	DX202535_1_0033.tif
	DX202535_1_0035.tif
	DX202535_1_0037.tif
	DX202535_1_0039.tif
	DX202535_1_0041.tif
	DX202535_1_0043.tif
	DX202535_1_0045.tif
	DX202535_1_0047.tif
	DX202535_1_0051.tif
	DX202535_1_0053.tif
	DX202535_1_0055.tif
	DX202535_1_0057.tif
	DX202535_1_0059.tif
	DX202535_1_0061.tif
	DX202535_1_0063.tif
	DX202535_1_0065.tif
	DX202535_1_0067.tif
	DX202535_1_0069.tif
	DX202535_1_0071.tif
	DX202535_1_0073.tif
	DX202535_1_0075.tif
	DX202535_1_0077.tif
	DX202535_1_0079.tif
	DX202535_1_0081.tif
	DX202535_1_0083.tif
	DX202535_1_0085.tif
	DX202535_1_0087.tif
	DX202535_1_0089.tif
	DX202535_1_0091.tif
	DX202535_1_0093.tif
	DX202535_1_0095.tif
	DX202535_1_0097.tif
	DX202535_1_0099.tif
	DX202535_1_0101.tif
	DX202535_1_0103.tif
	DX202535_1_0105.tif
	DX202535_1_0107.tif
	DX202535_1_0109.tif
	DX202535_1_0111.tif
	DX202535_1_0113.tif
	DX202535_1_0115.tif
	DX202535_1_0117.tif
	DX202535_1_0119.tif
	DX202535_1_0121.tif
	DX202535_1_0125.tif
	DX202535_1_0127.tif
	DX202535_1_0129.tif
	DX202535_1_0131.tif
	DX202535_1_0133.tif
	DX202535_1_0135.tif
	DX202535_1_0137.tif
	DX202535_1_0139.tif
	DX202535_1_0141.tif
	DX202535_1_0143.tif
	DX202535_1_0145.tif
	DX202535_1_0147.tif
	DX202535_1_0149.tif
	DX202535_1_0151.tif
	DX202535_1_0153.tif
	DX202535_1_0155.tif
	DX202535_1_0157.tif
	DX202535_1_0159.tif
	DX202535_1_0161.tif
	DX202535_1_0163.tif
	DX202535_1_0165.tif
	DX202535_1_0167.tif
	DX202535_1_0169.tif
	DX202535_1_0171.tif
	DX202535_1_0173.tif
	DX202535_1_0175.tif
	DX202535_1_0177.tif
	DX202535_1_0179.tif
	DX202535_1_0181.tif
	DX202535_1_0183.tif
	DX202535_1_0185.tif
	DX202535_1_0187.tif
	DX202535_1_0189.tif
	DX202535_1_0191.tif
	DX202535_1_0193.tif
	DX202535_1_0195.tif
	DX202535_1_0197.tif
	DX202535_1_0199.tif
	DX202535_1_0201.tif
	DX202535_1_0203.tif
	DX202535_1_0205.tif
	DX202535_1_0207.tif
	DX202535_1_0209.tif
	DX202535_1_0211.tif
	DX202535_1_0213.tif
	DX202535_1_0215.tif
	DX202535_1_0217.tif
	DX202535_1_0219.tif
	DX202535_1_0221.tif
	DX202535_1_0223.tif
	DX202535_1_0225.tif
	DX202535_1_0227.tif
	DX202535_1_0229.tif
	DX202535_1_0231.tif
	DX202535_1_0233.tif
	DX202535_1_0235.tif
	DX202535_1_0237.tif
	DX202535_1_0239.tif
	DX202535_1_0241.tif
	DX202535_1_0243.tif
	DX202535_1_0245.tif
	DX202535_1_0247.tif
	DX202535_1_0249.tif
	DX202535_1_0251.tif
	DX202535_1_0253.tif
	DX202535_1_0255.tif
	DX202535_1_0257.tif
	DX202535_1_0259.tif
	DX202535_1_0261.tif
	DX202535_1_0263.tif
	DX202535_1_0265.tif
	DX202535_1_0267.tif
	DX202535_1_0269.tif
	DX202535_1_0271.tif
	DX202535_1_0273.tif
	DX202535_1_0275.tif
	DX202535_1_0277.tif
	DX202535_1_0279.tif
	DX202535_1_0281.tif
	DX202535_1_0283.tif
	DX202535_1_0285.tif
	DX202535_1_0287.tif
	DX202535_1_0289.tif
	DX202535_1_0291.tif
	DX202535_1_0293.tif
	DX202535_1_0295.tif
	DX202535_1_0297.tif
	DX202535_1_0299.tif
	DX202535_1_0301.tif
	DX202535_1_0303.tif
	DX202535_1_0305.tif
	DX202535_1_0307.tif
	DX202535_1_0309.tif
	DX202535_1_0311.tif
	DX202535_1_0313.tif
	DX202535_1_0315.tif
	DX202535_1_0317.tif
	DX202535_1_0319.tif
	DX202535_1_0321.tif
	DX202535_1_0323.tif
	DX202535_1_0325.tif
	DX202535_1_0327.tif
	DX202535_1_0329.tif
	DX202535_1_0331.tif
	DX202535_1_0333.tif
	DX202535_1_0335.tif
	DX202535_1_0337.tif
	DX202535_1_0339.tif
	DX202535_1_0341.tif
	DX202535_1_0343.tif
	DX202535_1_0345.tif
	DX202535_1_0347.tif
	DX202535_1_0349.tif
	DX202535_1_0351.tif
	DX202535_1_0353.tif
	DX202535_1_0355.tif
	DX202535_1_0357.tif
	DX202535_1_0359.tif
	DX202535_1_0361.tif
	DX202535_1_0363.tif
	DX202535_1_0365.tif
	DX202535_1_0367.tif
	DX202535_1_0369.tif
	DX202535_1_0371.tif
	DX202535_1_0373.tif
	DX202535_1_0375.tif
	DX202535_1_0377.tif
	DX202535_1_0379.tif
	DX202535_1_0381.tif
	DX202535_1_0383.tif
	DX202535_1_0385.tif
	DX202535_1_0387.tif
	DX202535_1_0389.tif
	DX202535_1_0391.tif
	DX202535_1_0393.tif
	DX202535_1_0395.tif
	DX202535_1_0397.tif
	DX202535_1_0399.tif
	DX202535_1_0401.tif
	DX202535_1_0403.tif
	DX202535_1_0405.tif
	DX202535_1_0407.tif
	DX202535_1_0409.tif
	DX202535_1_0411.tif
	DX202535_1_0413.tif
	DX202535_1_0415.tif
	DX202535_1_0417.tif
	DX202535_1_0419.tif
	DX202535_1_0421.tif
	DX202535_1_0423.tif
	DX202535_1_0425.tif
	DX202535_1_0427.tif
	DX202535_1_0429.tif
	DX202535_1_0431.tif
	DX202535_1_0433.tif
	DX202535_1_0435.tif
	DX202535_1_0437.tif
	DX202535_1_0439.tif
	DX202535_1_0441.tif
	DX202535_1_0445.tif
	DX202535_1_0447.tif

