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1 INTRODUCTION

The introductory chapter outlines the backgroundhefthesis and specifies the research
question. Also the organisation of the remaininggras explained.

1.1 Background and research question

The United Kingdom (UK) has the third biggest funthnagement industry after the
United States (U.S.) and Japan. Within the industere is fierce competition between
fund managers to attract assets from investorerdier to gather assets, fund managers
make extensive use of marketing tools. Their margeadverts show their most recent out
performance, the 3 year track record of their ‘startfolio manager’ or their 5 year top
guartile performing flagship fund. When lookingfahd managers marketing material it is
important to be cautious. First of all, for theatren of marketing material, fund managers
pick time periods in which the performance of tleepective fund compares favourably
versus its peer group or its benchmark index. Mdghe time, the advertisements cover
only short time periods of up to 3 or 5 years. Asstrof the fund managers are managing
multiple funds, it is very likely that one of thefends is outperforming its peers at any
given time and can therefore be used for advegdipurposes. In a sense it can be said that
most of the fund managers encourage return-chdshgviour by promoting short-term
performance and ‘trendy’ funds. On top of that, tharketing information is irrelevant
anyway, because, as the disclaimer of fund managetgertisement says: Past

performance is not necessarily a guide to futunégsmance’ (Blackrock, 2007)

Apart from that there is also another very impadrtasue. Fund managers promote fund
performance. The media quotes fund performanceedRels databases provide information
on fund performance, but what about investors? Wdwtthey get?Are UK fund
investors achieving fund rates of return?As mentioned above, fund managers or the
media quote fund returns or buy-and-hold retdrBsy and hold refers to the action of
buying a fund and holding it throughout the entipgoted time period. However, the
returns of the investors in the funds can be qifferent. The actual returns of investors
are determined not only by the returns of the futhéy hold, but also by the timing and
magnitude of their cash flows into and out of thiesels (Dichev, 2007). While the time-

! In this thesis, the fund return will be referredas either buy-and-hold return or time-weightedmeand
will be calculated as geometric average return.
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weighted return (or buy-and-hold return) measunesperformance of the fund manager, it
ignores month-to-month variation in assets undemagament. To incorporate the
variation in assets under management, the calonlatif a dollar-weighted retufn
explicitly accounts for net cash flows into and ofithe fund over time, and is therefore
reflecting the average investors’ performance dytime observation period (Friesen and
Sapp, 2006). The dollar-weighted return calculasees the sequence of investors’ cash
flows as an investment project and is computechasdrternal rate of return (IRR). The

intuition for the concept of dollar-weighting reisrcan be best illustrated by an exaniple.

Consider a fund investor who buys 10 units of fuat £50 each at the beginning of time
period 1. Thereafter, the fund price doubles aedrkiestor buys 10 more units at the price
of £100 at the end of time period 1. Finally, thed price goes back to £50 at the end of
time period 2 and the investors sells all his fumits. There are no dividends in this

example.

The average buy-and-hold returng(fR for fund j over the time periods 1 and 2 is

calculated by the geometric average of the ind&fgheriod returns (r):

(1)
Reu=[(1 +r)*(1 +r2)* .. ¥ +r)] "L/t — 1

= [(1 + 100%)*(1 — 50%)]"1/2 — 1
=0

If you look at this example it is intuitively cleathat the geometric average return of 0
does not accurately reflect the investor experieasethe investor has spent a total of
£1,500 to yield only £1,000. The loss was createchbse of poor cash flow timing. The
investor doubled up his investment amount just fgefeegative rates of return. The buy-
and-hold return of 0 would just reflect the investihexperience of those investors who
bought at the beginning of time period 1, did n@kem any purchases or sales throughout

the entire time period, and sold their total inueesht at the end of time period 2.

The example shows that it makes sense to give meight to the negative return over
time period 2, as double the amount of money wassited. After specifying the relevant

2 Dollar-weighted return is the term most commorsediin the existing literature (mostly US orientitso
this term will be retained throughout the thesiereif the term money-weighted or pound-weighted llou
be more appropriate.

% Example similar as in Dichev (2007)
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cash flows (CF), the internal rate of return (IRR) calculate the dollar-weighted return
for fund j. “Formally, the IRR is defined as the rate of rettinat sets the discounted

algebraic sum of all investment amounts equal to.z€Dichev, 2007, p.387)
2)

CFo+ CFi*(1 + IRR)! + CF,*(1 + IRR)Y*+ ... + CF*(1 + IRR)*=0

-500 -1000%*(1 + IRR)™+2000%(1 + IRR)Z2=0

As the IRR calculation considers the fund investimas an investment project, the
contributions go into equation (2) with negativgrs and the terminal withdrawal with a
positive sign. Solving for the internal rate ofuet gives a result of -26.8 per cent. The
hypothetical example from above should not onlyla&xpthe calculation of the dollar-
weighted return but also demonstrate the great ntapoe of this different return

calculation.

Already in 1996 Vanguard founder John C. Bogle adgabout the need for mutual funds
to report dollar-weighted returns (Bogle, 2003)eRtually, it took the industry ten years to
start catching up with Bogle’s suggestion. In JA666 Morningstar finally introduced the
dollar-weighted return calculation on its reseadatabase under the term ‘Morningstar
Investor Return’ (Morningstar, 2006). As of ApriD@7, ‘Morningstar Investor Return’ is
just available for open-end mutual funds and exgharaded funds based in the United
States. Morningstar has no definitive date for ititeoduction of dollar-weighted returns

for their European and UK databases (Buffenoir,7200

Research from the U.S. has pointed out, that inpts¢, dollar-weighted returns on both
the aggregate stock market level (Dichev, 2007) anithe individual fund level (Nesbitt

(1995), Friesen and Sapp (2006)) have been significlower than time-weighted returns.
While Dichev has also examined dollar weighted rmmetufor the aggregate UK stock
market, to my knowledge, no studies have examir@thrdweighted returns using cash
flow data at the individual and at the aggregatalfievel for the UK fund industry.

The purpose of this thesis is to answer the rekeguestion: “Are UK fund investors
achieving fund rates of return?” This will be intigated by an examination of the
difference between UK fund returns and UK fund stees’ returns. The difference will be

referred to as the ‘performance gap’. In the presichypothetical example, the
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performance gap amounted to -26.8 per cent, wlicthe difference between the time-
weighted and the dollar-weighted retdrn.

1.2 Thesis structure

In order to answer the research question the thesstructured as follows. Chapter 2
presents facts and figures about the UK investrierd industry. Chapter 3 reviews the
existing literature on investment performance mesament. Chapter 4 describes the data
being used and comments on the construction ofddia set. Chapter 5 explains the
characteristics and calculations of the three maiturn measurement methods and
elaborates on the concept of the performance gdpstatistical significance testing. In
Chapter 6 the results are brought together. Amaly&art 1 examines whether fund
investors have achieved fund rates of returns. ahgysis is similar to the research of U.S.
researchers but is applied to a new data set (AKalysis Part 2 examines whether fund
investors are successful in their cash flow timdegisions while controlling for factors
that are not within the scope of fund investor dieti making. In Chapter 7 explanations
for the performance gap are explored. The discossmeludes behavioural finance

concepts as well as other possible explanationapteh8 concludes.

“ Performance gap = time weighted return — dollaghted return = 0 — 26.8% = -26.8%
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2 THE UK INVESTMENT FUND INDUSTRY

2.1 International comparison

The United Kingdom is one of the largest marketghaworld for fund management, after
the United States and Japafissets of the global fund management industry Hzeen
increasing since 2002, reaching $ 55 trillion & ¢imd of 2005.

Table 1: Sources of global assets under managemeéand 2005)

$hillion
Conventional investment management
Pension Insurance Mutual Total Private Alternative
funds assets funds conventiopal wealth* funds**

us 12,119 5,465 8,905 26,489 9,400 -
Japan 3,419 2,264 470 6,153 - -
UK 1,607 1,907 547 4,041 - -
France 165 1,527 1,363 3,055 - -
Germany 114 1,370 297 1,781 - -
Netherlands 693 385 94 1,172 - -
Switzerland 469 337 117 923 - -
Other 1,967 3,371 5,978 11,316 - -
Total 20,553 16,626 17,771 54,9|SO 33,300 1,500

* Around one-third of private wealth is incorpordt& conventional investment management

** Estimate of hedge fund assets and private eduityls;

*** These figures only show domestically sourcedds for each country regardless where they are geaha
**+*x No reliable international comparisons are aladile for total funds under management in each wgun

Source: IFSL (2006), IFSL estimates based on Watyatt, Bridgewell, Merrill Lynch, ICI, SwissRe
Hennessee Group

Table 1 shows that pension assets accounted fa6 $bion in 2005, whereas $17.8
trillion were invested with mutual funds and $16&iBion in insurance funds. Merill Lynch
estimates the total value of private wealth at $338llion of which about one third is
already incorporated in other forms of conventiamahagement investment management.
At the end of 2005, the U.S. was by far the largestirce of global assets under
management with about 48% of the world total, fokd by Japan with 11% and the UK
with 7%. However, this ranking can understate tlositpn of the UK, as quite a
substantial amount of funds is managed in the Ukbemalf of overseas clients. The UK
has the second highest ratio of funds as per ce@Dd® with 178% in 2005 after the
United States with 213%. The global average amaworastotal of 87%.

® This chapter uses the IFSL (2006) report as Maunce.
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2.2 Fund management in the UK

The ISFL (International Financial Services, Londas}imates the size of the UK fund

management industry at £3.5 trillion as of year 2005°

Table 2: Funds under management in the UK (end 2005)

Client type, £billion

Total
Institutional 2,270
-insurance 902
-corporate pension funds 896
-other (local authority, charity, etc) 472
Retail 530
- UK domiciled unit trusts, OEICs, inv. trusts 347
- retail funds domiciled outside the UK 180
Total IMA members 2,800
Alternative funds 374
- hedge funds 120
- property funds 240
- private equity funds 14
Private client funds 276
Total funds under management in the UK 3,450

Source: IFSL (2006), based on data from IMA, ComPEarohedge, BVCA, IPD, IFSL estimates

Institutional funds accounted for the majority ohéls under management in the UK (£2.27
trillion as of end 2005). Institutional assets haxsen by over 40% over the past decade.
Institutional funds include insurance funds, cogterpension funds, local authority and

charity funds.

Retail funds accounted for about 15% of funds umdanagement in the UK in 2005 or
£530 billion. UK domiciled funds include unit trgsand OEICs (open-ended investment
companies), investment trusts and other retail ywtsdand represent £347 billion. UK
managed funds domiciled outside the UK such as 8C|Undertakings for collective
investment in transferable securities) and ETFsHarge traded funds) accounted for
about £180 billion. UK fund managers domicile furadisshore, mainly to profit from tax
and regulatory advantages. In recent years, atteenfunds and private client funds have
increased their market share and have funds undeagement of £374 billion and £276

billion respectively (end 2005).

® This chapter uses the IFSL (2006) report as N@ince.
" Figures have been adjusted to take account oflé@ainting
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Figure 1: Growth of funds under management in the | (1995-2005)
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Source: Compiled by the author based on data fieé8L 1(2006), IFSL estimates based on IMA, ONS,
ComPeer, Eurohedge, BVCA and IPD data

Figure 1 highlights the growth of funds under mamagnt for the four main fund
categories in the UK. During the stock market crasB000/2001, all four main sectors
experienced declining funds under management. R@®2 onwards, the growth in funds
under management has picked up again, althoughgtbeth was weaker for the

institutional sector.

Figure 2: Assets managed in the UK by manager typ@nd 2005)

Pension fun Other
managers 9%
5% Insurance

companies

32%

Investment bank
14%

Retail bank

18% Fund managers

22%

Source: Compiled by the author, based on data fheniMA (2006)

Figure 2 reveals information about the percentdgessets managed by different manager
types. In the UK, about one third of total funde aranaged by insurance companies. Two

thirds of the assets they manage originate fronr ttleents and the remainder from
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pension assets. The category fund manager repsesel@pendent investment managers
that are not linked to any UK-based banking, séegrior insurance-group. Retail and
investment banks include banking and securitiesiggovhich often combine securities
and fund management operations. Pension fund meneg@esent separate legal entities,

established to manage a company’s pension fundsasse
2.3 UK retail fund market

As shown in Chapter 2.2, the UK retail sector acted for 1598 of total assets under
management or about £530 billion as at Decembeb.200Be UK retail segment can be

split in two parts:
* Retail funds domiciled outside the UK (£180 billjon

e UK domiciled unit trusts and OEICs (£347 billion)
2.3.1History of unit trusts and OEICs

The first unit trusts were launched in the earl3d€ By 1939 there existed about 100 unit
trusts, managing funds in the range of £80 millipi&G, 2007). Unit trusts are collective
funds, which allow private investors to pool theipbney within a single fund, therefore
spreading their risk and reducing their dealingtobnit trusts are open-ended, which

means that new units can be offered in respondert@and. (Finance Glossary, 2007)

In 1996, unit trusts were superseded by OEICs (@peled investment companies). Unit
trusts have a bid and an offer price like individsecurities whereas OEICs have just a
single price for purchase and sale. In recent yeau@ny unit trust managers have
converted to OEICs. The motivation for the conwarsis often cited as a simplification
and precursor to distributing funds Europe wideearrtie new EU rules. (HM Treasury,
2007)

8 15% represents an IFSL (2006) estimate, whictuites figures for alternative funds and privatentlie
funds. The IMA (2006) quantifies the retail sectath 19% and does not include alternative funds and
private client funds. However, the absolute numife£530 billion is identical, due to the fact tH&SL
uses IMA data as its source.
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2.3.2Characteristics of the UK retail fund market

Assets invested in unit trust and OEICs includéhpodtail and institutional investment in
‘collective investment schemed'The IMA estimates the balance between these two

investor groups as 90% retail investors and 10%tuti®nal clients as of December 2005.

In December 2005, 118 companies were offering @ tuft 2007 funds with £347 billion

under management.

Figure 3: Top 10 UK unit trust and OEIC managers (ed 2005}°

£ million
Fidelity International 30,7641
Scottish Widows Investment Partnersil 19,753]
Insight Investment Management 18,911]
INVESCO Perpetua] 18,492]
M&G Securitiesi 18,370]
Threadneedle Asset Managem;: nt 16,860]
Legal & General Investment Managem(;nt 15,722]
Schroder Investment Manageme; it 14,005]
Standard Life Investment7>—11,217]
Henderson Global Investo;s—10,766]

Source:Compiled by the author, based on data from the ([Z306)

The top ten UK unit trust and OEIC managers acaauhor 50% of the total or £175
billion. Fidelity International is the largest fumdanager with £30.7 billion, followed by
Scottish Widows Investment Partnership and Insighéstment Management with assets
under management of £19.8 billion and £18.9 billiespectively. Since 2000 the volume
of funds managed by the Top 10 firms has increagedhe number of firms has been

consolidated.

° This chapter uses the IMA (2006) report as maircm
9 The ranking here is calculated on the basis aftasanagement firms managing assets for funds bdand
under their own name or that of other parts ofsdume parent group.
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Funds under management of the UK fund industry lmagevered strongly after the bear
market of 2000/2001.

Figure 4: Funds under management of UK domiciled r&il funds (1992-2005)
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300,000
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200,000
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0 i
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Source:Compiled by the author, based on data from the (21206)

Figure 4 shows monotonically increasing funds undanagement for the UK retail fund
sector from 1992 up to 2000. From thereon fundsunthnagement decreased because of
the equity bear market as well as lower net resaiés. From 2002 onwards, funds under
management started to grow again and breache®0@ Million mark for the first time in
July 2005, due to strong markets and strong natl isles. By December 2005, a total of

£347 billion was reached, which represents a 26¥ease from previous year.

Figure 5: Net retail sales of UK domiciled retail tinds (1992-2005)
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Figure 5 shows the amount of net retail sales par.yNet retail sales increased strongly in
the second half of the 1990s reaching its peal0@02vith £17.7 billion. From thereon net
retail sales declined drastically to a low of £8ilion in 2004. In 2005, sales recovered

again to a level of £8.5 billion.

Within UK domiciled funds, equity remains the domm asset class, accounting for

74.6% of total funds under management.

Figure 6: UK funds under management by asset typefid 2005)
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At the end of 2005, the biggest part of the equitytion was allocated towards UK
Equities with 41.7% whereas 32.9% were investedlaial equities. Within the sector
global equities, Europe (ex UK) is the favouredeagvith an allocation of about 30% of

assets. The bond portion makes up 15.1% of thé tota
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The period from 1992 to 2005 has seen strong vamidh asset type preferences by

investors.

Figure 7: Net retail sales by asset category (192405)
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Source: Compiled by the author, based on data freniMA (2006)

In the second half of the 1990s, the proportioeadity net retail sales increased strongly,
reaching about 80% of total net retail sales inR@rom the year 2000 onwards, total
sales decreased dramatically. Also the proportibrband versus equity investment
changed fundamentally. In 2002 and 2003, investbbogated more money in bond funds
than in equity funds. When the equity markets reces in 2004 and 2005 investors
switched again and purchased a higher amount ofyeigunds than bond funds, although

the lead of equities remained small.
2.3.3UK equity funds

This chapter will look at the UK Equity sector maecifically, as this is the sector that is

the focus of the subsequent analysis in Chapter 6.

As Figure 6 has shown, UK Equity accounts for akBdu?% of funds under management
of UK domiciled funds. The UK Equity segment can foether disaggregated in its

different IMA sectors.
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The IMA defines the UK Equity sectors as followsIA, 2007a):

- UK Equity Income: Funds which invest at least 80Rtheir assets in UK equities
and which aim to achieve a yield on the underlypogtfolio in excess of 110% of
the FTSE All Share yield (net of tax).

- UK All Companies: Funds which invest at least 80Btheir assets in UK equities

which have a primary objective of achieving capiadwth.

- UK Smaller Companies: Funds which invest at led@8t &f their assets in UK

equities of companies which form the bottom 10%rtayrket capitalisation.

- UK Growth'": To produce capital growt.

Figure 8: UK equity funds under management by IMA ctor (end 2005)
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After disaggregating the UK Equity segment in itdfedent constituents, UK All

Companies accounted for the bulk of funds underagament with 67.4% or £97.9 billion
at the end of 2005. UK Equity Income amounted to6%6 or £38.7 billion and the
remaining 6% or £8.7 was accounted for by the UKalfen Companies sector. (IMA,
2007b)

" The UK Growth sector is no longer in existencewdwer, its definition is mentioned because theasect
UK Growth is relevant for the explanations in ttealdescription chapter.
12 definition by Quigley and Sinquefield (2000), 8 7
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3 LITERATURE REVIEW

3.1 History of fund performance measurement

Prior to 1959 it was not possible to properly corepperformance in the stock market
relative to other investment vehicl&Iin 1959 Louis Engel, Vice President at Merill
Lynch, Pierce, Fenner & Smith, asked Professor darhelorie at Chicago’s Graduate
School of Business, if stock market performancew®other kinds of investment had been
analyzed in the past. An analysis like this had lve#n done previously as there was no
comprehensive stock market database availablesatite. Professor Lorie suggested that
Merill Lynch should provide funds to finance a i to create a stock database. The
database would include prices, dividends and ratagturns of all stocks listed on the
NYSE since 1926. Hence with a grant of $ 300,0@@nfiMerill Lynch, the Center for
Research in Security Prices (CRSP) was establishd®60 at the Chicago’s Graduate
School of Business. The original data set was ltatidcted and was completed in 1964.
From there on, the advent of more advanced competémologies made it possible to
maintain more accurate stock market informationthWhe creation of the CRSP stock
price data base it became possible to perform mganifund performance analysis for
the U.S. market.

3.2 Databases

The CRSP database was primarily used by academaddress research questions. As the
mutual fund industry continued to grow at a rapadey individuals also started questioning
fund performance information. In 1973 Lipper Anagt Services was founded by
Michael Lipper to provide performance analysis s&w for open-end funds, closed-end
funds and variable annuities to the general publibe U.S.. Lipper was then acquired by
Reuters PLC in 1988, which enabled the provisiomglobal fund coverage. As of 2005,
Lipper covered 130,000 funds. (Lipper, 2007)

In 1984 Morningstar was founded by Joe Mancuso tighaim to deliver comprehensive
fund performance information to individual investoin 2000 Morningstar Europe was
launched. With operations in 15 countries Morniaggirovides information on 190,000

‘investment offerings’ worldwide as of 2006. (Momngstar, 2007a)

13 This chapter uses the CRSP (2007) homepage assmaice.
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Another important fund database in the United Komgds Micropal, which was founded
in 1985. In 1997 the McGraw-Hill Companies acquiMatropal and organized it from
there on under its Standard & Poor’s brand (Businéére, 1997). In March 2007
Morningstar acquired Standard & Poor’s global fudada business (including Micropal)
which provides information on 135,000 managed itmest vehicled* (Morningstar,
2007b). The data set being used in this thesisusced from former Standard and Poor’s

Micropal, which will be explained in the sectioratd set’ in greater detail.

3.3 Survivorship bias

Survivorship bias is a major issue for the previgusentioned databases. In the context of
mutual fund performance, survivorship bias occutenvfunds with poor performance
results are closed down or merged into other fubdsabases like Morningstar, Lipper or
Micropal are just reporting on the funds which stit in existence. Closed down funds are
removed from the databases. Several researchershi@ survivorship bias significantly
affects past performance numbers.

The first study to attract serious attention to thavivorship issue is by Brown,

Goetzmann et al. (1992). They analyze the relatipnsetween volatility and returns for a
U.S. mutual fund sample that is truncated by sumgkip and show that this relationship
gives rise to the appearance of return predictgbili

Malkiel (1995) examines Lipper data on U.S. fundsrf 1982 to 1991. Over this time
period the average return of all general equityualfunds is 17.09% per year. When he
adjusts for survivorship bias the funds’ averagerreis 15.69%. The survivorship bias
free data demonstrates an annual underperformdric83% versus the S&P 500’s return
(17.52%).

Carhart, Carpenter et al. (2000) find that fundsppear primarily because of poor multi-
year performance. They find a significant survilipsbias of 1% for samples being longer
than 15 years, using Carhart’'s survivorship-biae fsample of U.S. mutual funds from
1997.

Data providers Lipper and Morningstar acknowledbe survivorship bias, but they

attribute less importance to this issue. Stevemk€laa representative of Lipper, stated in

1 The reason for the high number of managed investwehicles across fund databases is presumably the
inclusion of all the different fund share classes.
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May 2005, that retail investors are just interesteavhich existing funds they should be
buying and not in dead funds that have ceased éssifinternational Herald Tribune,
2005). Nonetheless it can be argued that the sansinp bias inflates fund returns and that

historic fund returns are therefore not reflecting real experience of fund investors.

3.4 Fund manager performance studies

Fund manager performance studies are performedaloae whether portfolio managers
or security analysts can increase portfolio retalhngugh successful forecasting of security

prices above an appropriate benchmark.

One of the earliest studies in this subject is qrered by Jensen (1968). Based on the
Capital Asset Pricing Model (CAPM), he derives sk+adjusted measure of portfolio
performance to estimate by how much portfolio mansigan increase returns through
successful forecasting. He finds that the 115 Wn8tual funds in his sample are on
average not able to outperform a passive stratggigh would buy the market and hold it
through the whole observation period. No individiuadd is able to do significantly better
than it would be expected from random chance. Helodes in questioning the benefits
of research and trading activities by fund managersrder to increase investors’ risk

adjusted returns.

One of the most influential fund manager perforneastudies is by Carhart (1997). To
analyze the U.S. mutual fund performance data,rhplays a 4-factor model, using the
Fama/French 3-factor model, supplemented by a eae-ynomentum factor, capturing
Jegadeesh and Titman’s one-year momentum anomalyinHs that the fund investment
strategy, as captured by his 4-factor model andstnaent costs, accounts for almost all of
the predictability in fund returns. The investmeansts of expense ratios, transaction costs
and load fees have an especially severe direct reeghtive impact on investment
performance. His research provides hardly any ewaeeconsistent with skilled or
informed fund managers. Carhart’s results are omefil by Quigley and Sinquefield (2000)
in the UK. They show that after controlling for rket, size and value risk (as proposed by
the Fama/French 3-factor model) UK fund manageesygregate are unable to outperform
the market. When addressing the separate questmarsistence in performance, they find
that losers repeat but winners do not. Especiallyhe segment of small company unit

trusts, the performance failure of fund managepersistent and reliable.
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3.5 Individual investor performance studies

The advent of internet brokerage has substant@ipnged the investment landscape in
recent years. It enabled individual investors tatip@ate more actively in the markets
through their online brokerage accounts. The fasivth of this market segment has also

attracted researchers’ interest.

Barber and Odean (2000) examine about 66,000 Wsdmolds with accounts at a large
discount broker over a six year period ending muday 1997. They find that the average
household turns over 75% of its portfolio annuahd earns an annual return of 16.4%
while the market returns 17.9%. The most dramatidence is provided by the 20 per
cent of households that trade most often. Thosaedtwmlds turn over their portfolio more
than twice annually while their performance lags tharket by 5.5% annually. The poor
performance of the average household is relatettheédransaction costs associated with
high levels of trading. Barber and Odean point thit the experience of individual
investors is similar to the investment experientaatively managed mutual funds. Like
mutual funds, after accounting for costs, the imtlial investor underperforms a simple
market index. However, trading by individuals iseevmore harmful to performance
because of the small trades and the higher prgpmaitcommissions. The authors attribute
the poor investment experience to behavioural biaseich as overconfidence.
Overconfident investors tend to overestimate tHeevaf their private information, turn
over their portfolio more often and hence achiesgWw-market-returns. Barber and Odean
phrase their basic findings very simpl&hbse who trade the most are hurt the nost.
(Barber and Odean, 2000, p.800)

Evidence from other countries shows similar bleadults. In Thailand it is documented
that over a six month horizon, less than twentygeert of day traders earned profits net of
transaction costs (Barber, Lee et al., 2005). Rebeat a Dutch online broker shows that
the average investor earns negative gross ancetehs after adjusting for risk and style
tilts. The results are mainly driven by the perfanmoe of investors which are trading
derivatives. The authors of the study suggest mia@gt investors would be better off by

investing in an index fund. (Bauer, Cosemans e¢2807)

Very recent findings by Barber and Odean (2006jcete that individual investors in the
U.S. buy ‘attention grabbing stocks’. When buyingtack, investors are faced with the

problem to choose from thousands of individual s&es. To limit their choice, the
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majority of investors seem to focus on stocks tieaently have been in the news. Most
investors hold relatively few securities in thewrifolio and do not sell short, therefore
their selling decisions are less complex. For ifagstinal investors the search set for
purchases and sales is identical, because theyrmsg stocks and they also sell short. The
buying behaviour of institutional investors is l@s8uenced by the news. With more time
and resources they are able to monitor a widererahgtocks. Barber and Odean conclude
that attention-driven buying behaviour by indivituavestors does not generate higher
returns and recommend that most individual investaould be better off with a

diversified buy-and-hold portfolio.
3.6 Fund flow studies

It appears that the majority of investment perfarogastudies reveal that the performance
of active managers on average is inferior to infiexis. Thus, the question remains, why

individual investors are still very much attractedactively managed equity funds.

Gruber (1996) conducts a study which examines #gt@Wour of individual investors in
the U.S. investing in mutual funds. He raises thestjon whether individual investors can
successfully forecast mutual fund performance. Hdresses this issue by examining risk
adjusted returns of new money that was flowing mitual funds. His findings show that
the return on new cash flows is higher than theagereturn of all the investors in these
funds. From thereon the term ‘smart money’ has lassociated with investors’ ability to

identify superior mutual funds in advance.

Chevalier and Ellison (1997) find a positive redatibetween U.S. mutual funds inflows

and risk-adjusted returns, indicating that investdrase past winners.

Sirri and Tufano (1998) study the flows in and ofitndividual U.S. equity mutual funds
from 1971 to 1990. They find that investors dismndjpnately flock to funds with high
performance but on the other side do not flee fpmor performing funds at the same rate.
They also find that funds that charge high feeswhith probably spend much more on

marketing than their competition show a much stevnmerformance-flow relationship.

Zheng (1999) re-examines the ‘smart money’ effedihe U.S. and also tries to find out,
whether information on investors’ money flows cam dttilized in trading strategies to
capture abnormal returns. The findings confirm temart money’ effect, but no
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statistically significant evidence is found thatestors can beat the market by investing in

funds that have received positive new money inflows

When comparing institutional versus retail flowss{Guercio and Tkac (2002) find that
U.S. pension plan sponsors punish poor performimg imanagers by withdrawing assets
as opposed to retail investors. They also note pleation fund sponsors do not flock
disproportionately to the top performers of the {gsar.

Sapp and Tiwari (2004) find that the ‘smart monef§ect in the U.S. can be explained by
stock return momentum. After adding a momentumofatt their Fama/French 3-factor
benchmark model the ‘smart money’ effect disappdausthermore they demonstrate that
investors are not actively identifying momentumistfunds but rather naively chasing

past winners.

Keswani and Stolin (2005) find evidence on the ‘eamaoney’ effect being present in the
United Kingdom. According to their findings, therfmmance difference between high
and low net flow funds averages up to 0.10% per tmand is highly statistically

significant. Further they find that the effect isimly driven by fund purchases of both,

individual and institutional investors alike.

Research in the U.S. by Frazzini and Lamont (2@@®}radicts the ‘smart money’ effect
that some fund managers have skill and some ingiichvestors can detect those superior
fund managers. They find that the ‘smart moneédfis limited to short time horizons of
about one quarter, but over longer time periods ‘thenb money’ effect dominates.
Mutual fund investors are ‘dumb’ in the sense thaty reallocate their money to mutual
funds which invest in stocks that have low futuseurns. They even argue that by doing

the opposite of individual investors, it is possilb construct a portfolio with high returns.

They also find that the ‘dumb money’ effect is tethto the ‘value effect’ and that this
relation reflects return-chasing flows. It was memed earlier that a strong positive
relationship was detected between past performamce fund inflows. Frazzini and
Lamont find that money flows into mutual funds tbatn growth stocks and is withdrawn
from mutual funds that own value stocks. Howevie, walue effect’ explains not all of

the ‘dumb money’ effect.

Their results show that the total net benefit oftutml funds versus the CRSP value-
weighted market return is -1.4% per annum. AboWb 40 this underperformance can be

attributed to the ‘dumb money’ effect. Accordinglywestors are more hurt by their
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reallocation across funds than by the fees andrsgsethat actively managed funds charge.
Within their mutual fund holdings, investors tend bverweight industries that
subsequently perform poorly and overweight growttlss always. They conclude that a
naive passive strategy would dominate the actuategty of the aggregate mutual fund

investors.
3.7 Dollar-weighted return studies

“Mutual fund investors can enhance their returns $glecting superior funds,
advantageously timing their cash flows to the fuordpoth” (Friesen and Sapp, 2006, p.1)
The previous chapter on Fund Flow Studies repoitedanevidence on the ability of
individual investors to select superior funds. Tt¢hapter will analyse the research that has
been done on determining whether fund investors emgiod investment decisions

regarding the timing of their cash flows.

While time-weighted returns are an appropriate mme@asf fund manager performance, the
example in Chapter 1.1 has shown that time-weigh#agdns are not an accurate measure
of fund investors’ returns. To account for the nwtd-month variation in assets under
management, a dollar-weighted average return hdsetoalculated, which weights the
returns by the level of fund assets at each momthéervation point. Previous research has
examined dollar-weighted returns by using differ@pproaches and different levels of data

aggregation.

Nesbhitt (1995) attempts to measure the cost of etdnking by examining the difference
between time-weighted and dollar-weighted returntgha aggregate fund level. For the
1984-1994 period, all 17 U.S. equity and bond foatégories show lower dollar-weighted
returns than time-weighted returns, averaging #&emihce of 1.08% per annum. He

attributes the shortcomings of investors to tresitbiing behaviour.

Dalbar (2004) calculates dollar weighted returns fiee period 1984 to 2003. The
calculations are based on the assumption that gagrdJ).S. equity fund cash flows of
active investors are invested in the passive Stdndad Poor’'s 500 index. The study
reports that while the S&P 500 earned an annualiztarn of 12.98% (buy and hold
strategy) over the twenty year period, the averagaity fund investor would have
generated a return of 3.51% by investing in the S&P index during the same time

period. Dalbar’'s core message states thavestment return is far more dependent on
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investor behaviour than on fund performance. Muttald investors who hold their
investments are more successful than those thatthenmarket.(Dalbar, 2004, p.2)

In his speech to the United States Senate in 20@3guard founder, John C. Bogle (2003)
argues that the Dalbar study ignores the selegi@ralty of active investors. Instead of
investing in the passively managed S&P 500 indexestors select an average fund that
lags the S&P 500 index by 2.9'%per year. He further argues that fund investatisesien
worse, because in the time of the ‘new economyy tthid not chose the average fund, but
instead invested in sector funds to make bets encttmputer, telecommunications or
technology sector. With hindsight we know now, tlitabse were the sectors which
suffered the biggest losses when the ‘new econdmlyble burst.

Dichev (2007) looks at dollar-weighted returns la taggregate stock market level for
various international markets. He argues thatettjgregate level it is possible to conduct
a comprehensive examination of dollar-weighted at$fearound the world. On the other
side he admits, that the aggregation of data ctsetoAind smooth the variation in firm- or
industry-level capital flows. Therefore, there da@ stronger dollar-weighted effects at
lower levels of aggregation (e.g.: at the individdand level), while through the
aggregation of data these effects can cancel ether out. He notes that the aggregate
results of his study should be considered as therldimit on the possible dollar-weighted
effects in the universe of stock investing. Diclends that dollar-weighted returns are
systematically lower than buy-and-hold returns atbuhe world. The difference (or
performance gap) for NYSE/AMEX stocks is 1.3 % pear (from 1926 to 2002) and 5.3
% for NASDAQ stocks (from 1973 to 2002). Remarkabléhe huge performance gap for
the more volatile NASDAQ stocks. The performance gaerages 1.5 % for 19 major
international stock markets and 1.3 % for the Uscktmarket (from 1973-2002). Dichev
concludes that both, the historical equity marketnpum and the firms’ cost of equity
capital may be lower than existing estimates. H® grovides evidence that aggregate
stock returns tend to be lower after capital inBoand lower after capital outflows. This

explanation is consistent with investor ‘return-sing behaviour’.

Braverman, Kandel et al. (2005) examine fund fland dollar-weighted returns for a data
set of aggregate U.S. mutual funds from 1983-200%y find a negative relationship
between investors’ aggregate net flows into andobfinds and the returns of the funds in

15> Adjusted for an estimated survivorship bias of @5



31

the consecutive time periods. This negative retstigp causes that mutual fund investors
in aggregate achieve lower long term accumulatadmne than a buy and hold position in
these funds would achieve. Specifically, they obser performance gap of 1.2% per year
for the 1984-1990 period and a performance gap@x#?% for the period from 1991-2003.
They suggest that this gap can be explained ellgerational market or behavioural
explanations.

Friesen and Sapp (2006) examine the timing atfitiund investors, using cash flow data
at the individual fund level for 7,125 U.S. equitytual funds from 1991-2004. They
argue that aggregation of data can potentially lfes results and smooth out the
performance gap. Also, by using fund level dataytlre able to measure the timing
performance of investors who choose strong perfognfiinds and investors who choose
poor performing funds. They find that the averag#ad-weighted return is 1.56% lower

than the average time-weighted return per annureirdnalysis of index funds yields a
smaller but still significant performance gap 06@4% per annum, indicating that some
index fund investors try to time their investmetiiough these low-cost products. Further
they find, after calculating the risk-adjusted pemiance (alpha) of each fund, that the
potential alpha-gains are largely erased by peomg decisions and that those who are
lucky enough to be in the best performing funds alzve the worst timing performance of
all. Interestingly, Friesen and Sapp find the bgjgeerformance gap of 3.04% per annum
for the sector ‘Aggressive Growth’, which are atbe funds with the biggest standard
deviation of fund returns. This finding is consmtevith Dichev (2007) who finds the

biggest performance gap for the more volatie NASDAtocks. Friesen and Sapp
conclude that the timing underperformance is coesiswith investor return-chasing

behaviour.
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4 DATA DESCRIPTION

The example in Chapter 1.1 has shown that in dalealculate dollar-weighted returns it
IS necessary to use cash flow data. Often, cash dlata is not readily available, and

therefore cash flows have to be estimated as iatequ(3)°.
3)
NCF/'J= TNA/"]_I (1 +r,~,,) - TNA/,,

The net cash flomCF;;) for fundj in time period is calculated as the difference between
the performance-based growth in assets over theélmjdNA.1(1 + rj;) ] and the fund’s
actual assets at the end of the moiiiA;;).

In the existing literature, Nesbitt (1995) has usdicect cash flow data, but other
researchers have used the calculation from equédioto obtain cash flows (Friesen and
Sapp (2006), Morningstar (2006), Dichev (2007)). f&ed level cash flow data is not
readily available for UK equity funds, equation {8)being used to calculate cash flows

from TNAs (Total Net Assets) and return data.
4.1 TNA data

Total net assets, indicates the total amount cétass fund holds as of a certain point in
time (Indexfunds, 2002). The TNA data set beingduseginates from Lipper and is from
Keswani and Stolin (2005). It includes monthly TNAservations for 1,008 UK equity
funds for the period from 1992-2003.

4.2 Return data

The term ‘return’, indicates the total percentagéngof a fund over the respective time
period (Indexfunds, 2002). The original source ld teturn data is Standard and Poor’'s
Micropal. The data set includes a monthly timeeseof returns for 935 UK equity funds
for the time period 1973-2003. The return datavwset obtained from Dimensional Fund
Advisors Ltd. and includes the return data from glay and Sinquefields’ 1973-1997
dataset on UK equity funds. Their data set wasnelde to cover the period from 1998-
2003. The return data being used is net of the Adeaorporation Tax (ACT). This suits

'® formula from Friesen and Sapp (2006), p.9. Not the formula was arranged in a different order to
conform to the investment project explanation ef tRR calculation.
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the purpose of the analysis because not the fumdgea performance should be evaluated

but the individual investor return.

4.3 Data set construction

This section will explain the construction of thatal set and the compromises that had to
be made. As the two data sets (TNAs and returngrdime periods of different lengths,
the data set had to be reduced to a common dentminhich is the time period 1992-
2003. Generally speaking, returns data is moreiljeadailable from data providers than
TNA data. Therefore, the construction of the datialb&gins with analysing the TNA data

set and then matching TNA data series with retata deries.

The TNA data set includes UK equity funds in theAllgategories UK All Companies, UK

Equity Income, UK Smaller Companies and UK Growth.

Table 3: UK equity funds

Live and Dead Funds| Dead Funds or mergefl Live Fundgnd 2003
UK All Companies 595 264 331
UK Equity Income 194 108 86
UK Smaller Comp 139 65 74
UK Growth 80 80 0
All Funds 1,008 517 491

Source: Compiled by the author, based on thes#theing used

As Table 3 shows, of the 1,008 UK equity funds witthe TNA data set, only 491 were
still in existence at the end of 2003. The cateddky Growth was completely abolished.

Funds in this category were re-categorized andhawelisted in other sectors.

For the scope of this thesis it was decided to déal surviving funds only. Although this
restriction is not ideal, it is defensible on th@unds that not the performance of fund
managers is evaluated where survivorship bias eae kevere effects (see Chapter 3.3).
Rather the performance of individual fund investissevaluated and a priori there is no
strong reason to expect survivorship bias to hasigificantly different impact on dollar
weighted returns as compared to time-weighted metu®n the other hand, there is reason
to believe that cash flows are related to perforweaas is survival. To perform meaningful
dollar weighted return calculations, it is also eszary to exclude funds with a data history
shorter than 3 years. After the exclusion of norvising funds and funds that were
launched after December 2000, 335 funds remainmitie TNA data set.
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When matching the TNA data set with the returna dat, another 61 funds were lost. For
26 funds the fund codes of the TNA and returns datavere not matching. 24 funds had
no returns data at all and 11 funds had a datarkighat was shorter than 3 years. After

matching TNAs and returns data, 274 funds remawitdn the data set.
4.3.1Coverage in terms of total assets under management

At the end of 2003 there existed 491 UK equity fumdth total assets under management
of £ 101.3 billion. This study includes 274 UK egufunds with total assets under
management of £ 68.9 billion as of December 2008¢hvequates to coverage of 68%. At
the beginning of the observation period £ 10 hillaf total assets were covered in this
study versus an industry total of £ 27.6 billioniethcorresponds to a smaller coverage of
36.2%. On average 53.1% of UK equity funds totak&swere covered between 1992 and
2003. The lower than 100% coverage can be explayethe restriction of including

surviving funds only and requiring a fund historfyab least 3 years.
4.3.2Treatment of funds with stale TNA values

Of the remaining 274 funds, 131 funds (or 48%) hadeast one ‘stale’ TNA value. A

TNA value is defined as stale, if the value frone fbrevious month is being repeated.
Some of the funds had very big numbers of stale §MAich made it necessary to correct
those data series. To overcome this problem a si@msimethodology had to be developed

for removing stale TNAs.

Two rules, which are independent of each othemseeto correct the stale TNAs in the

most sensible way, without losing too many datatsoi

Rule 1: If more than 10% of total monthly TNAs atale, the whole data series should be

removed.

Rule 2: If there are more than three stale moniiNAs in a row, the data series should be

deleted until the point where the TNAs are no lgrrgpeating.

In total, 17 funds had to be treated accordinght® dabove outlined methodology. Two
funds were treated according to Rule 1 and for¢neaining 15 funds Rule 2 was applied.

As a result of Rule 1, two funds with a total of828ind months had to be removed. The
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application of Rule 2 resulted in six data series@p completely removed, as the series of
stale TNAs happened to appear in the last threesy@aother nine data series were partly

removed. The application of Rule 2 resulted intaltimss of 1,092 fund months.

After correcting the above mentioned 17 funds tatesTNA values, there remain four
cases with three stale TNAs in a row and 34 cas#ls two stale TNAs in a row,
representing 33 funds. These 33 funds remain withen data sample, because firstly,
correction action for these funds would result iatdoo big loss of fund months, and
secondly, two or three stale TNAs do not obstriaetdata set in a way that longer series of

stale TNAs would have done.

After excluding dead funds, funds with no longearthihree years of data history and funds
that were biased by a bigger number of stale TNiAesfinal data set consists of 266 funds,

representing 28,801 fund months.

Table 4: Final data set

Number of Funds
UK All Companies 167
UK Equity Income 50
UK Smaller Companies 49
All funds 266

Source: Compiled by the author, based on the @ataesng used
4.3.3Data errors

When screening the data set for inconsistencie®, data errors were detected. All of the
data errors concern wrong TNAs. Wrong TNAs can odtweither the fund manager
makes a mistake when submitting the data or thee idgirocessed wrongly in the research
database. This can be as simple as omitting oneatid obtaining a TNA series of 100
million, 10 million and 102 million for example. €ATNA value of 10 million in this case
Is obviously wrong because of an omitted digit. @ ease of calculation it was decided
to treat the data errors similar to fund mergeee (€hapter 6.2.1) by just setting the
‘suspicious’ cash flows to zero. The more accuratthod would be to estimate the
wrong/missing TNAs with an estimation procedure.wdwger, the slightly different
outcome would have no effect on the data set wha&sp as just nine data points are

concerned.
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4.3.4Fund mergers

In the mutual fund industry, a merger is referredvhen a fund is ceasing business and
transfers its remaining assets into another furfterQthis happens to unsuccessful funds
which are merged into more successful funds withensame fund family. In the relevant

literature fund mergers are treated in differenysva

To answer the research question, “Are UK fund itmssachieving fund rates of return?”
it is necessary to include fund mergers in the ¢k calculations. Why? Because from
the day of the merger onwards, investors from tiid’ ‘fund that was merged into the
‘new’ fund, are earning now the returns of the ‘hémd. Therefore, to accurately reflect
the real investor experience, it is necessary aotarrect for mergers. Hence, for the
dollar-weighted return calculation in Analysis Partmergers are treated as a really big

cash flow.

On the other side, in ‘fund flow’ studies, it isromon practice to subtract the increase in
TNAs which is due to fund mergers when calculattagh flows (e.g. Zheng (1999), Sapp
and Tiwari (2004), Frazzini and Lamont (2006)). S'imakes sense, as the fund flow
literature wants to examine investor behaviour pnllgereas fund mergers are driven by
fund managers, not by investors. ConsequentlyAfwalysis Part 2, the data set will be
corrected for fund mergers, to answer the questidrether investors are ‘smart’ in their

cash flow timing decisions.
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5 RETURN CALCULATIONS

In principle, there are three common ways to caleuinvestment returns over multiple

time periods.
* Arithmetic average rate of return
» Geometric average rate of return (time-weightedagye return)
* Dollar-weighted average return (internal rate ofine)

The following sectiol’ will outline the calculation techniques, as wedl some relevant
characteristics of the respective return calcutatimdes.

5.1 Arithmetic average return

The arithmetic average return “equals the sum of a fund’s reported returns, ditg
the fund’s number of reported returhgFriesen and Sapp, 2006, p.27) The arithmetic
return always exceeds the geometric return withbtggest difference for return series that
exhibit a large standard deviation. The differebhetwveen the two returns series only falls
to zero if there is no variation in returns at &\hen evaluating past performance, the
geometric return is a preferred measure to tharaatic return, since the arithmetic return
ignores compounding. However, for estimating futpegformance, it is important to use
the arithmetic average, because it is an unbiasttiae of the portfolio’s expected return
under the assumption that the expected return "oeshange over time. (Bodie, Kane et
al., 2005)

5.2 Geometric average return

The geometric average return is also called a tmigthted average return because it
ignores the variation of funds under management ¢ivee.’® The geometric average
represents the constant rate of return that is eteehch month to match the actual
performance over some past investment period. €bengtric average is calculated by “...

compounding the actual period-by-period returns d@hen finding the equivalent single

" The Formulas which are used in Chapter 5 are ffoiesen and Sapp (2006), p. 8 et seq. Note that the
formula for calculating cash flows was arrangea idifferent order to conform to the investment pcoj
explanation of the IRR calculation.

'8 This chapter draws heavily on Bodie, Kane et2000)
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per-period returri’(Bodie, Kane et al., 2003, p.133) The return fand j in montht is rj.
The geometric average monthly return for fundgakulated as follows:

(4)

The time-weighted return is an appropriate measusyaluate fund manager performance.
Since the fund manager does not have full contref the amount of assets invested in his
fund, returns should not be weighted more heavilpme period than in another, when

evaluating past performance.
5.3 Dollar-weighted return

As opposed to geometric returns, dollar weightédrns account for the variation in assets

under management over time.

In the literature, the dollar-weighted return cétion is often explained with the concept
of an investment project in corporate finance. Henlce investment project consists of an
initial investment, subsequent cash flows and al fiquidation valu&’ at the end of the
time period. The dollar-weighted average returthes internal rate of return (IRR) of the
investment project. The IRR calculation assumesrinédiate cash flows are reinvested at
the IRR. The logic behind the dollar-weighted retwalculation can be explained by
further investigating the concept of the Net Prédgdue (NPV) and the IRR. Both are
used in corporate finance to evaluate investmenjepts. The NPV is inversely related to
the discount rate. The NPV is calculated by distiograll future cash flows by a specified
discount rate. The IRR is the discount rate whielfidg a NPV of zero. (Bodie, Kane et al.,
2003)

¥ The final liquidation value in the case of a fuindestment is equal to the Net Asset Value (NAVjhat
end of the time period. An actual liquidation ohflassets does not typically take place.
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Figure 9: Net Present Value vs discount rate
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Source: Compiled by the author.

The example from Figure 9 highlights the relatiopdbetween NPV and discount rate. In

order to evaluate the performance of fund investotee Aberforth UK Small Companies

Fund, various discount rates are used to deterenimet present value. The internal rate of
return is found where the net present value eqals For the example from above, this is
at a monthly IRR of 0.94%. Computationally, the IRRcalculated through an iterative

search process that starts with an estimate for dR®R then repeatedly alters that value

until a correct IRR is obtained (Microsoft, 2007).

When calculating investment fund performance, tobadweighted return measures the
return, weighted by the assets invested in the atnelach observation point. Therefore it

captures the average return earned by fund invgestor
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The dollar-weighted average monthly return for fynd defined as the rate of return at
which the accumulated value of the beginning TNAI4&y), plus the accumulated value of
net cash flowsNCRF), equals the current TNATNA;) at the end of the observation period
(Friesen and Sapp, 2006):

(5)

F A L+ + 3 NCE L+ 7 )T = 7,
=1

(6)
NCF/'J= TNA/J_] (1 +r,~,,) — TNA,‘),

Equation 6 explains the calculation of net caskv$loNCF; represents the monthly net
cash flow to fund in montht and TNA; is the total net assets for fupdat the end of

montht.

The concept of dollar-weighting returns exhibitsngoother interesting characteristics.
Dollar-weighting of returns is a logical extensitanthe concept of value-weighting in the
cross section of returns. Value-weighting in thessrsection makes sense, because it
reflects the situation that stocks with a higherkatcapitalization play a more important
role to investors. But value-weighting does notoaktt for the fact that the market value of
different cross sections varies over tim@ofiar-weighting of returns addresses this
shortcoming by value-weighting both the cross sactind the time series of returhs.
(Dichev, 2007, p. 388) Value-weighting in the tiseries makes it necessary to scale by
beginning market value adjusted for the compoundingeturns. This can be achieved by
using the IRR calculation. (Dichev, 2007)

Dollar-weighted returns are a more relevant meastiadividual investor performance
than existing alternatives. In general, past paréorce is measured by a geometric average
of buy-and-hold returns. But compounding and usirgeometric average assumes equal
weighting of time series. This may not be accuridtgyvestors are timing the market and
changing their net investment exposure over timewéver, changing capital exposure
over time is not sufficient to create a differetetween buy-and-hold and dollar-weighted
returns. If fund investments and disinvestments‘ramedom’, and earn the same average
rate of returns as the fund, there will be no défee between buy-and-hold and dollar-

weighted returns. However, there will be a differemo the extent that there are positive or
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negative correlations between (a) the timing ofifimvestments and disinvestments and (b)
past and future fund returns. (Dichev, 2007)

5.4 The concept of the performance gap

The concept of the performance gap is mentionderigsen and Sapp (2006) and simply
refers to the difference between the time-weighétdrn and the dollar-weighted return.

Performance gap = Time-weighted return — Dollarghigd return

If the performance gap is positive (higher timegiwed than dollar-weighted return),
investors are participating on average more stsoimgthe ‘below-average’ returns of the
funds they are invested in. This may be due to tafckkill or unlucky cash flow timing

decisions. On the other side, if the performange iganegative (higher dollar-weighted
than time-weighted return), investors are partitifgaon average more strongly in the
‘above-average’ returns of the funds and it camdasoned that they are skilful (or lucky)

in their cash flow timing decisions.
5.5 Significance testing

The significance of the performance gap is testediding a simple Student’s t-test to

assess whether the performance gap is considetitesent from zerd?®

7)

The population meanuf) is assumed to be zero. Therefore, the t-staiistaalculated by
dividing the sample meair} by the standard deviation from the meganoyer the square

root of the sample siza)

Null hypothesis: There is no significant differeriesween the sample mean and zero.

Alternative Hypothesis: There is a significant edifnce between the sample mean and

Zero.

%0 This chapter draws heavily on Gerstman (2003)
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6 ANALYSIS

The analysis chapter is split in two parts in ordeanswer two different questiofisOn
the one side, it is interesting to find out whaesaof return UK equity fund investors have
actually achieved over the 12 year period from 102003 (Part 1). On the other side, the
purpose of Part 2 is to shed some light on the 8aghtiming ability of fund investors,

while controlling for fund mergers and the influenaf initial TNAs.

6.1 Part 1. What rates of return do UK equity fund
investors achieve?

In the following section the results of dollar-wieigd average return calculations will be

examined under various sets of specifications.

The arithmetic, geometric and dollar-weighted ageranonthly returns are calculated as
outlined in Chapter 5. The performance gap is ¢aled by subtracting the dollar-
weighted return from the geometric return. Forritern calculations and the performance
gap calculation, mean, median and the standard ati@vi of the respective
return/performance gap are reported. All returigg are reported as per cent per month.
The t-statistics are calculated for the mean perémce gap and are reported in

parentheses.

The results will be compared to the U.S. study, tii fund flows and investor returns:
An empirical examination of fund investor timingilal” by Friesen and Sapp (2006),

where applicable.

%1 The tables in Chapter 6 are based on the datese used and were compiled by the author. Thiysisa
section of Friesen and Sapp (2006) was used aglalige for the results presentation.
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6.1.1General Results

For the 266 UK equity funds within the sample,hanetic, geometric and dollar-weighted
returns are calculated over the time period 1992320

Table 5: Results for all funds

Mean Median Standard Deviation
All Funds (N=266)
Arithmetic Monthly Return 0.56 0.66 0.47
Geometric Monthly Return 0.44 0.56 0.49
Dollar-Weighted Monthly Return 0.28 0.37 0.58
Performance Gap 0.16 0.10 0.39
(t-stat) (6.52)

Table 5 shows a geometric average monthly retur@.44% versus a dollar-weighted
average monthly return of 0.28% for all funds. Heniovestors under-perform the fund
they are invested in, by about 0.16% per month.pdréormance gap is highly statistically
significant with a t-statistic of 6.52. For the nead fund, the monthly performance gap is
0.10%. On an annualized basis the average geometum is 5.41% versus an average
dollar-weighted return of 3.41%, which results im annual performance gap for UK

equity fund investors of about 2%.

For U.S. investors, Friesen and Sapp (2006) reporsomewhat smaller annual
performance gap of 1.56% which is also highly digant (t-stat of 20.70).

A potential concern is that the results may beairiby funds which have been launched
late in the 1990s and hence, were exposed to a&rlaigmber of negative market
performance months than the other funds in the sittarherefore results are also reported
separately for funds which were in existence thhaug the whole observation period, i.e.

funds with a data history of 12 years.

Table 6: Results for funds existing throughout theperiod

Mean Median Standard Deviation
Funds existing throughout period (N=113)
Arithmetic Monthly Return 0.82 0.79 0.20
Geometric Monthly Return 0.71 0.69 0.19
Dollar-Weighted Monthly Return 0.54 0.62 0.36
Performance Gap 0.17 0.07 0.36

(t-stat) (5.11)

Unsurprisingly, Table 6 shows stronger geometrimtinky returns of 0.71% as well as
stronger dollar-weighted monthly returns of 0.54%hich translates into an annual
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performance of 8.86% for fund managers (buy-and-heturn) versus 6.68% for fund
investors. As the performance gap stays pretty nuaristant at 0.17% per month or
around 2% annually the conclusion remains the saiaely that on average, investors

are falling short of buy-and-hold returns.

Another potential concern is that the performanap does not reflect what happened to
aggregate investors’ money, because average redteneported and the fund size of the
individual funds is not taken into account. To aately reflect what happened to all fund
investors’ pounds, the results need to be valughted. To do this, the average TNA over
the respective time period is calculated for easfdfand the value-weighting multipliers
are obtained by dividing the average TNA of eactdfby the sum of the average TNAs of

all funds.

Table 7: Results for all funds (value weighted)

Mean Mean (value-weighted)
All Funds (N=266)
Arithmetic Monthly Return 0.56 0.66
Geometric Monthly Return 0.44 0.56
Dollar-Weighted Monthly Return 0.28 0.40
Performance Gap 0.16 0.16

The results in Table 7 indicate that the value-Wid returns are higher for both,
geometric returns (6.93% annually) and dollar-wedhreturns (4.91% annually) than the
not value-weighted returns. Basically, the fundthvhiigher TNAs had higher returns and
this is been taken in consideration by value-wenghthe returns. From this result it can be
reasoned, that aggregate fund investors returngaras low as the reported average of
3.41% would suggest. After weighting the returnsabigrage TNA size, the return of fund

investors increases to 4.91% per annum.

The approach of giving more weight to funds witgHar average TNAs seems to describe
more accurately what happened to investors’ mohag taking straight averages, and is

therefore covered more extensively in the next tdrap
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6.1.2Results by fund size

To further explore what happened to investors’ nyotige funds are sorted in 5 quintiles
according to fund size i.e. average TNAs.

Table 8: Results by fund size

(small) (large)

Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5
Average TNA £16,198,681 £44,452,849 £95,044,378 £120360 £611,215,717
Average years in existence 7.5 8.3 9.4 9.6 10.3
Arithmetic Return 0.40 0.59 0.53 0.63 0.67
Geometric Return 0.27 0.46 0.40 0.51 0.57
Dollar-Weighted Return 0.18 0.26 0.21 0.34 0.43
Performance Gap 0.09 0.20 0.19 0.17 0.14
(t-stat) (1.55) (3.25) (3.10) (3.49) (3.59)

The first row of Table 8 shows the average TNA wealfor 5 quintiles, ranging from the
smallest funds with average TNAs of about 16 millounds to the largest funds which
have about 611 million pounds of assets under meanagt. When having a closer look at
Table 8 some interesting patterns can be dete&eth, geometric returns and dollar-
weighted returns tend to increase with increasingdfsize. The geometric and dollar-
weighted returns are highest for the biggest fumitls the most assets under management.
How can this pattern be explained? Naturally, TNiAgease when returns are good. Also
money flows into funds when returns are good, wimcheases TNAs even more. So there

should be a mutually reinforcing relationship besw@erformance and fund size.

The second row of Table 8 displays the average eurabyears that the funds of the
respective quintile were in existence during theesbation period. Here, a monotonic
relationship can be found, showing that the fundh tihe smallest average TNAs having
only been in existence for about 7.5 years on @eraersus the funds with the highest
average TNAs have been in existence for about yigaBs. Hence, another explanation for
the higher returns for funds with more assets ésldtimger time period, being in existence.
This proved especially beneficial, as those fumdaggregate, caught a bigger amount of

the strong returns during the 1990s.

A third possible explanation for the monotonic ratyattern is cost. Small funds have

higher total expense ratios than large funds ag tl@not utilize economies of scale as
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efficiently as their bigger counterparts. Therefogturns of the smallest funds within the
sample can be dragged done because of higher pm@drexpense ratios.

The performance gap displays a somewhat differetem to the pattern that was
previously discussed for the return series. Thergapotonically increases from 0.14% for
Quintile 5 to 0.20% for Quintile 2, but is relatlyesmall for Quintile 1 with 0.09%. It can
be concluded, that a significant performance gagigis for all five categories of TNA
sizes. However, the size of the performance gamase important for larger funds

(Quintile 5 and 4) because more investor moneyfesied.

Friesen and Sapp (2006) find a similar monotoniati@ship between the performance
gap and fund size categories, where the performgapas greatest for the largest quintile
of funds. For the largest quintile of U.S. mutuahds they report an average monthly
performance gap of 0.19% which is higher than teefgpmance gap for the largest
quintile of UK equity funds (0.14% per month).

The similarity between the outcomes from the valggghting exercise in the previous
chapter and the results for quintiles 5 and 4, demates the strong influence of funds

with the biggest TNAs on actual fund investorsures.
6.1.3Results for index funds

Results for index funds are reported separatelthesvestors in index funds are assumed
to exhibit different investment behaviour than istes in actively managed funds. In the
first instance, they have chosen to give up cha%iafj fund managers and to accept the
market rate of return minus cost. In order to ashithe market rate of return, investors

have to be invested at all times and shouldn’ngtteo time the markets.

Table 9: Results for index funds

Mean Median Standard Deviation
Index Funds (N=23)
Arithmetic Monthly Return 0.18 0.24 0.45
Geometric Monthly Return 0.08 0.13 0.46
Dollar-Weighted Monthly Return -0.07 0.00 0.35
Performance Gap 0.15 0.12 0.24
(t-stat) (2.94)

As can be seen from Table 9, the results speakKaddit language. Firstly, the geometric

return for index funds is extremely low over thesetvation period with 0.84% per annum,
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compared to the result of 5.40% annually for afids within the sampl& The difference
in geometric returns can be explained by the vanah ‘years in existence’. The sample
of index funds was on average 7.1 years in existewhen looking at the total data set,
funds were on average for 9.02 years in existefdditionally, 13 of the 23 index funds
were launched within the last 6 years of the oleteym period, thus the good returns
throughout the 1990s were not captured but therétanns between 2000 and 2002 were.
The average index fund investor actually earnedatineg returns of 0.81% per year
between 1992 and 2003. Overall, the worse retusnsnidex funds do not support the
conclusion that actively managed funds are thetébetlternative’. Rather it needs to be
highlighted that the results for index funds foistBpecific sample and over this specific
time period look rather dirft Surprisingly, the performance gap of 0.15% monialy
1.81% annually) is very similar to the performargap for the whole sample (0.16%
monthly; 1.98% annually). This finding indicatelat although index fund investors have
given up too chase active funds, they are stilhgryo time their investments.

Also Friesen and Sapp (2006) find for their U.Sngke, that index fund investors try to
time their investments although the magnitude eirtperformance gap is smaller with

0.60% per annum compared to 1.56% per annum fieactvestors.

22> All funds’ include index funds as well.
%3 Fund manager performance studies (see Chapteh8w) extensively documented the underperformance
of actively managed mutual funds when comparedctebmark indices
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6.1.4Results by fund sectors

To understand the behaviour and the characterisfiaghe performance gap in greater
depth, the following analysis will look at differiefund sector$?

Table 10: Results by fund sectors

Mean Values Median Values
Dollar- Dollar-
Geometric  Weighted Geometric  Weighted Std Dev of
Monthly Monthly Performance Monthly Monthly Performance Std Devof Avg  Performance
Return Return Gap Return Return Gap Fund Return Gap

UK All Companies 0.35 0.18 0.17 0.48 0.22 0.11 0.45 0.38
[Growth] N=167 (5.66)
UK Equity Income 0.64 0.56 0.08 0.68 0.61 0.03 0.32 0.31
[Value] N=50 1.72)
UK Small Companies 0.55 0.35 0.20 0.71 0.55 0.15 0.63 0.49
[Small]  N=49 (2.90)

The examination of the performance gap for diffeddmA fund sectors produces some
other interesting insights. First of all, the thfead sectors can also be roughly described
as ‘Growth’ (UK All Companies), ‘Value’ (UK Equityncome) and ‘Small’ (UK Small
Companies). This terminology more accurately dessrithe characteristics of the

underlying stocks, which the respective fund categown.

When comparing geometric returns, UK Equity Incamaibits the strongest performance
with an annualized return of 7.96%, followed by Wnall Companies with 6.80% and
UK All Companies with 4.28%. The performance gapowest for UK Equity Income
with 0.08% monthly or 1.10% per annum. UK Small @amies have the highest
performance gap with 0.20% monthly or 2.43% peruamnwhich is more than twice the
performance gap for UK Equity Income. The sector Sikaller Companies also exhibits
the largest cross-sectional variability in fund fpenance with a standard deviation of
average geometric monthly returns of 0.63%he findings suggest that investors might
be better in capturing market returns in less aggve sectors like UK Equity Income.

4 See Chapter 4.3 for the description of the difietMA sectors.

% Standard deviations are reported for the averagengtric return and the performance gap

%6 The standard deviation for the average geomedtirm explains the variation of average returnsiwithe
respective category
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Friesen and Sapp (2006) also report results féereit fund sectors. They find a positive
and significant performance gap for all 6 of thebjective categorie$. Similar to the
findings for the UK, they state that in generalwth-oriented categories have the largest

performance gaps whereas income-oriented fundsthavamallest.

6.1.5Results by volatility

While the previous Chapter has shown that the peadace gap is higher in sectors with a
large cross-sectional variability of returns, toisapter will more carefully examine the

effects of fund return volatility as measured bg #tandard deviation from the mean. For
each fund the standard deviation is calculatedguia time-series of monthly returns. The
funds are then sorted in five quintiles accordimghie magnitude of their monthly standard

deviation.

A potential concern is that funds which have ontiseed during the second part of the
period would have higher standard deviations, jostause more of their lifespan
coincided with the more volatile market of the 141890s. Because of this, ranking on
volatility can then be like ranking on fund birthtd. This problem can be circumvented by
using just funds which have existed throughoutethiire observation period for this part of

the analysig®

Table 11: Results by volatility

(low volatility) (high volatility)
Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5

Average monthly standard deviation 4.02 4.23 4.35 4.64 655
Arithmetic Return 0.76 0.83 0.72 0.86 0.92
Geometric Return 0.68 0.74 0.63 0.75 0.76
Dollar-Weighted Return 0.53 0.61 0.51 0.54 0.50
Performance Gap 0.15 0.13 0.12 0.21 0.26
(t-stat) (2.48) (2.19) (1.83) (2.55) (2.52)

The first row of Table 11 shows the average monskdydard deviation of returns for each
quintile ranging from low volatility funds with atandard deviation of 4.02% to high
volatility funds with a standard deviation of 5.658r month. Quintile 5 shows the highest

2" Their U.S. fund sectors include Aggressive Growsimall-Cap Growth, Mid-Cap Growth, Growth,
Growth & Income and Income-Growth.
%8 The suggestions by David Stolin are gratefullyremikledged.
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geometric return of 0.76% per month, but also tweekt dollar-weighted return of 0.50%
per month. This translates into a performance ddp26% per month or 3.17% per year.
The quintiles with higher return volatility displaslightly higher geometric returns along

with lower dollar-weighted returns. The resultewstthat the performance gap tends to be

larger for high volatility funds. So even if higlolatility funds display greater returns (as

in quintile 5), investors apparently are not aldecapture these greater returns as the

significantly lower dollar-weighted return shows.

Dichev (2007) finds similar results in terms of afility for the U.S. He reports results for

the aggregate U.S. stock market on the individealsty level. He finds a performance
gap of 1.3% per annum for NYSE/AMEX stocks and aqeance gap of 5.3% per
annum for the more volatile NASDAQ stocks.

6.1.6Results by fund families

This part of the analysis will look at the time-dagiollar-weighted returns of some of the

bigger fund families. The seven fund families witie largest number of funds were

chosen.

Table 12: Results by fund families

Mean Values Median Values
Dollar- Dollar-
Geometric Weighted Geometric  Weighted Std Devof Std Devof  Average
Monthly Monthly  Performance Monthly Monthly Performance Avg Fund Performance Yearsin
Return Return Gap Return Return Gap Return Gap existence

Fidelity 0.59 0.29 0.30 0.64 0.39 0.35 0.48 0.13 9.9
N=9 (6.84)
HSBC 0.25 0.10 0.16 0.44 0.27 0.17 0.52 0.21 7.4
N=8 (2.06)
Jupiter 0.47 0.00 0.47 0.52 -0.03 0.47 0.46 0.34 6.6
N=8 (3.91)
L&G 0.26 0.18 0.09 0.58 0.36 0.06 0.60 0.20 9.3
N=7 (1.12)
M&G Group 0.30 0.25 0.05 0.59 0.66 -0.09 0.95 0.32 10.8
N=12 (0.49)
Schroder 0.79 0.78 0.01 0.81 0.88 0.04 0.28 0.20 10.3
N=8 (0.18)
Scottish Amicable 0.27 0.30 -0.03 0.40 0.44 -0.04 0.43 0.15 8.4
N=8 (-0.61)

The results for the largest fund families reveamsointeresting facts. For example,

investors in Fidelity funds have produced a larggfggmance gap of 0.30% per month

which is highly statistically significant. Even nsorextreme, Jupiter funds display a
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performance gap of 0.47% per month which equal@%.Ber year. In fact, investors with
Jupiter funds have received returns of 0.00% olertbtal observation period. How can
these disappointing returns be explained? The tsitdevs that Jupiter funds on average
have been in existence for the shortest periodrd with 6.6 years on average. Also, 4 of
the 8 Jupiter funds have been launched after thmbiag of the year 1999. Fund investors
with Schroders and Scottish Amicable have done eoatpely well. Investors with
Schroders have achieved dollar-weighted returs ©8% per month, closely matching the
respective geometric returns. Investors with Sslotfimicable have not achieved the same
returns as investors with Schroders in absolutegdrowever they were the only investors
to achieve a negative performance gap. A negateréopnance gap indicates that the
investors in the funds have achieved a superidiopeance to the funds itself. This can

occur by skilled or lucky timing of cash flows.
6.1.7Summary

In the period from 1992 to 2003 the average UK yquind investor has earned a rate of
return that was about 2% lower than the fund he wassted in. Weighting funds

according to their respective fund size shows Vilagipened to the average pound invested.

Table 13: Comparison versus benchmark (1992-200%)

Annualized Return

FTSE All-Share 9%
Average Fund 7%
Average Fund Investor 5%

Through the observed time period, fund investolseaed a return of 4.91% versus a fund
return of 6.93% per annum. In other words, fundestors captured just 7%%of the

possible fund returns. Table 13 shows that theaasefund underperformed the FTSE All-
Share (8.99% per annum) by another 2% per yeas ihdicates that fund investors are

underperforming the broad market by 4%.

The analysis also showed that the funds with thetwalatile returns, exhibited the largest

performance gap (3.17%).

29 Comparison of annualized geometric returns. Retame illustrated in whole-numbers to demonstrate a
strong case. Return figures for Average Fund andrdge Fund Investor are value-weighted returns.
Return figures for FTSE All Share were sourced fidimensional Fund Advisors.

% The 71% figure was calculated by dividing the dolveighted return by the time-weighted return
(4,91/6,93=0,7085). Don Phillips (2006) from Morg#tar refers to this ratio as success ratio.
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6.2 Part 2: Examination of investors timing ability

Analysis Part 1 showed that from 1992-2003 UK ggfuind investors were not able to

thoroughly capture fund returns.

The second part of the analysis goes one stepefurth this section, the question as to
whether investors are ‘smart’ in their cash flowitig decisions will be addressed. To
address this issue, it is necessary to controlfdotors that influence dollar-weighted

returns, but are not within the scope of fund ineedecision making.

One of these factors is a fund merger. In the casefund merger, fund managers decide
to merge an unsuccessful fund into another funthefsame fund family for example. A
fund merger goes into the dollar-weighted returicidation of Analysis Part 1 as a large
cash inflow. However, as the fund merger did nqigesm because of fund investor decision
making it should be excluded from the dollar-wegghteturn calculation when exclusively

examining cash flow timing ability (Frazzini andrhant, 2006).

The second important factor is initial Total Netsass. Why? As the initial TNAS
represent the starting value of the observatiomogethe dollar-weighted return of the
initial TNAs equals the buy-and-hold or geometeturn. Hence, if you have two funds,
with the exact same cash flow pattern, the fundchlite higher initial TNAs will have
dollar-weighted returns closer to the geometrianmet So, all the initial TNA does, is to
drag the dollar-weighted return towards the geomesgturn. But the initial TNA does not

tell us anything about investor cash flow timingjiab

Therefore, cash flows have to be controlled fohbdtind mergers and initial TNAs, to
adequately reflect investor timing decisidhs.

6.2.1Mergers

As discussed previously, mergers do not happenuseaaf fund investor decision making
and therefore it would not be correct to attribtite positive/negative performance effect

of fund mergers to ‘smart’/’/dumb’ investor decisioraking.

Unlike for U.S. mutual fund databases, there issufficient merger data on funds readily

available in the UK, to correct each individual dscash flows for merger effects.

%1 The suggestions by David Stolin are gratefullyremikledged.
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Therefore a second best approach has to be usappbying a filter. It was decided to use

a filter which looks at the cash flows as a peragatof the previous months TNA. Normal

cash flows are in the range of 0-10% of the previmonth’s TNA. A cash flow above

50% of the previous month’s TNA seems to be abnbamd very likely to have happened

due to a fund merger. The purpose of the filteoidetect the suspicious cash flows and set

them accordingly to zero. When setting up the désh filter, various different filter

percentages were tried out. When using 100% ofiguevmonth’s TNAs hardly any

mergers were corrected. When using 10% of previnasth’s TNAs nearly every data

series was corrected multiple times. The resuksngel to make the most sense for a cash
flow filter in the range between 40% and 60% ofvpyas month’s TNA. Within this range

the end results did not vary very much, so it wesdkd to use a cash flow filter of 50% of

the previous month’s TNASs.

Table 14: Merger example

Time Period | 07/2002 08/200)2 09/20p2 10/2402
Halifax Investment UK Growth Fund

Returns -9.20% 2.34% -10.33% 6.28%
TNAs £747,655,01B £776,739,766 £1,694,194|856 £1,800,16/1,31
Cash flows -£4,750,415 -£11,589,626 -£997,692, 308 £478,9
Corrected cash flows -£4,750,475 -£11,589|626 £0 £A78,9
Reconstructed TNAs £747,655,3J13 £776,739|766 £696,88R,5 £739,763,931

In the case of the Halifax Investment UK Growth &utihe cash inflow in September 2002
of -£997,692,308 is 128% of previous month’s TNA{6,739,766). The filter detects the

suspicious cash flow and sets it to zero as caseba in row ‘Corrected cash flows’. All

the other cash flows within the data series renthen same. However, because of the

correction of the huge cash inflow (due to a mergére TNA value at the end of the

observation period also has to change. This caacbeved, by reconstructing TNAs with

corrected cash flows and original returns.

Also Nesbitt (1995) determines the ending TNA valosathematically to ensure that only

the pattern of cash flows, and not possible datargraffect the dollar-weighted return

calculation.

Due to the correction filter, also some small fundstheir beginning stage could be

affected inadvertently by excluding their smallbsalute cash flows (although bigger than

50% of the previous month’s TNAS). To overcome fmisblem, small funds are treated
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differently. If the respective cash flows are mtiran 50% of the previous month’s TNAs,
but below 5 million pounds in absolute terms, thoash flows were manually restored.
This happened in the case of 22 funds, with a totaB2 individual cash flows being

restored.

After applying the filter to the entire data setdwing outcomes were obtained:
* 165 funds — no merger correction necessary
* 96 mergers corrected for 84 funds
« 22 ‘negative®* mergers corrected for 22 funds

The correction of mergers has the effect that favainstances final TNA values end up
being negative. In reality this will never happes,the funds will close down as soon as
the value will drop to zero. However, even if tmelmg TNA value is negative, the dollar-

weighted return calculation will still give a mathatically correct answer.

However, four data series did not yield a matherahtsolution and two data series
displayed multiple IRRs. Hence, these 6 funds vesx@uded from the following analysis.

The problem of multiple IRRs will be explained hetfollowing chapters in greater detail.

The comparison of figures from Analysis Part 1 witie figures after correcting for

mergers yields the following results.

Table 15: Comparison of data after merger correction

Mean (original) Mean (corrected for mergers)

All Funds (N=260)

Geometric Return 0.44 0.44
Dollar-Weighted Monthly Return 0.28 0.29
Performance Gap 0.16 0.15
(t-stat) (6.52) (5.96)
Geometric Return (value-weighted) 0.56 0.57
Dollar-Weighted Monthly Return (value-weighted) 0.40 0.42
Performance Gap (value-weighted) 0.16 0.14

Table 15 shows that the correction of mergers hdg @ small effect on straight average
dollar-weighted returns. When comparing the val@gghted figures, the dollar-weighted

return is slightly higher after correcting for merg and the performance gap is slightly

%2 ‘Negative’ merger in this case means that a largé caitflow has occurred. This can happen for example
when mutual funds transfer bigger block accountstierdiunds within the same fund family.
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lower. All in all, this leads to the conclusion tHand mergers had no severe impact on

investor returns.

6.2.2Initial TNAS

Initial TNAs tend to drag the dollar-weighted retuowards the geometric return. For the
examination of investors’ cash flow timing ability,is therefore necessary to exclude the
initial TNAs from the dollar-weighted return calatibns. This can best be demonstrated

by means of an example.

Table 16: Initial TNA example

[Time scale 0 1 2 B
Fund-level calculations
Returns
Fund 1 30.009 -10.00% 10.00%%
Fund 2 30.009 -10.00% 10.00%%
Cash flows
Fund 1 £50.0( £100.0D 0
Fund 2 £50.0( £100.0p 0
TNAs
Fund 1 £1,000.00 £1,350.p0 £1,315.00 £1,446.50
Fund 2 £100.0p £180.00 £262]00 £288.20
DWR calculations
Fund 1 -£1,000.00 -£50.00 -£100]00 £1,446.50
Fund 2 -£100.0p -£50.00 -£100J00 £28§.20
Fund-level geometric
and dollar-weighted returns
Geom DWR Gap=DWR-Geom
Fund 1 8.77% 8.55% 0.22%
Fund 2 8.77% 7.26% 1.51%

The hypothetical example shows two funds with dyattte same return and cash flow
pattern over a three month time period. The ontigdince between the two funds is their
initial TNA value of £1,000 for Fund 1 and £100 feund 2. Although the cash flow
timing of the investors in these two funds is ideadt the difference in initial TNA values
causes the respective dollar-weighted return aedodrformance gap to be considerably
different. This shouldn’t be the case if the ohjextis to examine investor cash flow

timing ability only.

To circumvent this problem, initial TNAs are setzero for all of the 266 funds for this

part of the analysis. When removing initial TNAgpsequent cash flows are not affected.
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However, the final TNA value has to be adjustedClmapter 6.2.1 it is explained, how
‘reconstructed TNAs’ are calculated with mergematid cash flow data. The same
methodology is used here. ‘Reconstructed TNAs'cateulated which take the removal of
the initial TNA value into account and also use nerger-adjusted cash flow data. Hence,
one obtains a cash flow series which is contrditedoth, fund mergers and initial TNAS,
to adequately reflect investor cash flow timingidems.

6.2.3Multiple IRRs

The removal of the initial TNA value markedly chasgthe characteristics of the
‘investment project’. When trying to solve for timternal rate of return, not all of the cash
flow series produce straightforward IRR resultsgure 2 shows the relationship of
discount rate and net present value for a fundytieéds two IRR solutions.

Figure 10: Multiple IRRs

Schroder Recovery Fund

100,000,000

80,000,000+ Two Monthly
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Discount Rate

Source: Compiled by the author.
The graph shows that both, an IRR of -0,69% andRdh of 1,06%, give a net present

value of zero for the Schroder Recovery Fund.

The problem of multiple solutions for IRR calcutats is well recognized in the literature
(Friesen and Sapp (2006), Dichev (2007)). IRR cadatmns yield multiple solutions,
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especially if the sign changes frequently and tlagmitude of the cash flows varies a lot
(Dichev, 2007).

When solving for the internal rate of return, tbddwing outcomes were obtained:
* One IRR solution in the case of 225 funds
* Two IRR solutions in the case of 29 funds
* No mathematical solution in the case of 12 funds

For funds, which have two different IRR solutioassubjective judgement of which IRR to
include, would be necessary. It is difficult to salgich IRR makes more economic sense,
and it seems that the IRRs in these cases are gn#tble and therefore especially
sensitive to small changes in cash flows. In maases, both of the two IRRs are very
large numbers and one of them is positive and smegative. As the average IRR for the
whole data set is small, the results can be sgvaftdcted, if outliers from the ‘two IRR
cases’ are included in the calculations. Thereitoag@pears to be more sensible to exclude
the 29 funds which display two IRR solutions aslves the 12 funds which have no

mathematical solution at all.
6.2.4Results

The results are obtained for cash flow series whrehadjusted for both, initial TNAs and

fund mergers. This makes it possible to examinestor timing performance only.

The arithmetic, geometric and dollar-weighted ageranonthly returns are calculated as
outlined in Chapter 5. The performance gap is ¢aled by subtracting the dollar-
weighted return from the geometric return. Forrtern calculations and the performance
gap calculation, mean, median, standard deviatiwhthe value-weighted me&rof the
respective return/performance gap are reportedredlirn figures are reported as per cent
per month. The t-statistics are calculated forrttgan performance gap and are reported in

parentheses.

% Value-weighted results are calculated as in Chaptef Gvith the difference that ‘Reconstructed TNAS'
(ex initial TNASs) are used instead of the ‘originaNAs.
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Table 17 reports statistics for 225 UK Equity fuvdsich display one stable internal rate
of return. Funds with unstable IRRs or no matherahtolution are excluded.

Table 17: Investor timing performance

Mean Median Standard Deviation Mean (value-weighted)
All Funds with one IRR (N=225)
Arithmetic Monthly Return 0.56 0.67 0.47 0.73
Geometric Monthly Return 0.45 0.58 0.49 0.63
Dollar-Weighted Monthly Return 0.25 0.23 0.76 0.31
Performance Gap 0.20 0.30 0.72 0.32
(t-stat) (4.22)

As one would expect from the previous explanatidims,removal of initial TNASs, results

in lower dollar-weighted returns and a larger perfance gap. The comparison with the
results from the previous analysis (Chapter 6.4libws that the average performance gap
has increased from 0.16% per month to 0.20% peithmon

A remarkable difference can be found when compahegnore important value-weighted
results, which take the average size of each iddali fund into account. The value-
weighted performance gap has increased from 0.1&%npnth (Chapter 6.1.1) to 0.32%
per month which corresponds to 3.91% per year. &hdence from the examination of
investor timing performance indicates that investiourt themselves through their timing

decisions considerably more than previous resulgfinmave suggested.

To eliminate the concern that the results are driwefunds which have been launched late
in the observation period, results are also repofte funds which were in existence

throughout the whole observation period.

Table 18: Investor timing performance for funds existirg throughout the period

Mean Median Standard Deviation Mean (value-weighted)
Funds existing throughout period (N=97)
Arithmetic Monthly Return 0.82 0.79 0.19 1.00
Geometric Monthly Return 0.72 0.69 0.19 0.91
Dollar-Weighted Monthly Return 0.33 0.37 0.52 0.67
Performance Gap 0.39 0.34 0.48 0.24
(t-stat) (7.98)

Table 18 shows a highly significant average pertoroe gap of 0.39% and a value-
weighted performance gap of 0.24% per month. Algjiotlhe value-weighted performance

gap is not as high as the performance gap in txé@qus analysis (0.32% per month) it is
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still considerably higher than the performance gafhe analysis in Chapter 6.1.1 which
includes initial TNAs (performance gap of 0.16% psonth). It can be concluded that a
higher performance gap also persists for a sampleirals that has been in existence

throughout the whole observation period.
6.2.5Summary

Analysis Part 1 has shown that the average indalidwestor has achieved a return of
about 5% per year while underperforming the furelsvas invested in by about 2%.

However, after controlling for fund mergers andialiTNAs, to allow for examination of
investor cash flow timing ability, the investor uat becomes a mere 3.8% per year. As
counterpart to the lower investor return the penfmance gap has grown substantially. In
fact, through harmful cash flow timing decisionsyestors lose about 4% per year, which
roughly equals the remaining amount that they aehie total per year (3.8%). Thus,
investors can double their rate of return, simpyyavoiding harmful cash flow timing

decisions and by maintaining a rigorous buy-andtistdategy.
6.3 Results at the aggregate fund level

As mentioned previously, IRRs can become quitealnstif the sign of the relevant cash
flows changes frequently, the magnitude of the dksins varies a lot and especially if the
characteristics of the ‘investment project’ are rayed by for example removing initial
TNAS.

To test whether the results from the individualddevel (Chapter 6.1) are robust, returns

are also calculated at the aggregate fund Evel:

» The dollar-weighted return at the aggregate funcklles calculated by simply
adding up all cash flows of each month and calmgathe internal rate of return

from the time series of cash flows.

* The value-weighted geometric return at the aggeead level is obtained by
taking the sum of each monthly return multipliedthwthe corresponding TNA
value and dividing it by the sum of all TNA valu@he geometric return can then

be calculated from the corresponding time seriasbfe-weighted returns.

% Also Dichev (2007) states that frequent and laffg@nges in the sign and magnitude of the cash fare's
less pronounced at the aggregate level and thergtar will get more reliable IRR solutions.
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When calculating returns at the individual funddewalue-weighting of returns addresses
the problem that funds have different TNAs. Howewere major shortcoming is that the

different lifespan of individual funds is not inparated at the fund level.

When calculating returns at the aggregate fund,legtirns are value-weighted as well as
time-weighted. Through only considering the fundhioh are in existence in each
particular month and weighting each return with tkeepective TNA value, aggregate
results seem to produce more reliable return resttis logic applies for both, geometric
and dollar-weighted returns. However, at loweels\wf aggregation valuable insights can

be gained for various specifications as demonstnateviously (see Chapter 6.1).

Table 19: Fund level results versus aggregate level rdti

Including Initial TNAs Excluding Initial TNAs
Actual Investor Experience Investor Timing Performance
Fund Level Aggregate Level Fund Level Aggregate Level
Value-weighted Results
Geometric Monthly Return 0.56 0.68 0.63 0.70
Dollar-Weighted Monthly Return 0.40 0.51 0.31 0.32
Performance Gap 0.16 0.17 0.32 0.38

Table 19 presents the main results, includingweerhain parts of the analysis (‘Including
Initial TNAs’ and ‘Excluding Initial TNAS’) showingesults on the fund level and on the
aggregate level.

It can be seen that the returns on the aggregaét #&e significantly higher for both,

geometric and dollar-weighted returns which is aulte of the previously explained

different consideration of individual fund lifespadowever, the performance gap is fairly
constant between 0.16% and 0.17% per month.

When examining the results from Analysis Part Z€lEding Initial TNAS’) it can be seen
that the dollar-weighted monthly returns are matghéach other quite closely at 0.31%
and 0.32% respectively. The performance gap igfgigntly higher as in Analysis Part 1
(about 0.16% per month) with results ranging froi320 per month on the fund level to

0.38% per month on the aggregate level.

% The sample size is 266 funds except for the coltEmrinitial TNAs’, where the sample size is 225ls
at the fund level.
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{ EXPLANATIONS OF THE PERFORMANCE GAP

Analysis Part 1 and 2 have shown that investorgupdrform the funds they are invested
in by a substantial amount. What are the speafisons for this performance gap, i.e. why
do investors make suboptimal cash flow timing deaos? In the literature there are a

couple of different explanations which will be dissed in the following chapters.
7.1 Behavioural explanations

Why do investors jeopardise themselves and behateei stock market as they do? The
collaboration between finance and psychology, wiiak become known as behavioural
finance, offers explanations. According to behakabdinance, psychological biases are
responsible for irrational behaviour of participam the stock market. In the next section
some of these biases will be explored.

7.1.10verconfidence

One of the most often mentioned biases is overdentie. People show a tendency to
overestimate the precision of their knowledge. @dg®98) provides a good summary of
the literature about overconfidence and mentioas alierconfidence has been observed in
many professional fields from physicians and nutsemngineers, lawyers and managers.

People also have unrealistic self-evaluations. mag@rity of people see themselves better
as the average person and most people perceivesehara better than they are perceived
by others. People evaluate their abilities andrtbleances more favourably than those of
their peers. (Odean, 1998b) People tend to atdrilsutcesses to their own ability and
failure to bad luck or other factors. This biasalso called self attribution bias. (Daniel,

Hirshleifer et al., 2001)

On the other side, Taylor and Brown (1988, p.204ue that tinrealistic optimism can be
associated with higher motivation, greater persists more effective performance, and
ultimately, greater succe$8sThis may be true in a corporate environment, whgeople
with greater optimism and self-confidence are nikedy to succeed. However, studies in
financial markets about the trading behaviour oflividual investors show that
overconfidence leads to harmful outcomes (Odea@8jl Barber and Odean (2000)).

Friesen and Sapp (2006) consider behavioural hiaseh as overconfidence, as a possible

explanation for the performance gap between futdme and fund investors’ returns.
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7.1.2Limited attention and processing power

The fact that investors’ attention is limited isiapvitable consequence of the tremendous
information available in the marketplace as wellaasonsequence of humans’ limited
information processing power (Hirshleifer and Te@®03). When making decisions,
people have the tendency to overweight salientrim&ion (i.e. attention grabbing
information) (Kahneman and Tversky, 1973). Invest@so give too much weight to how
extreme information is and neglect quality andatality of the information (Griffin and
Tversky, 1992).

7.1.3Summary of systematic cognitive errors that are mae by

investors

« Investors focus on what is salient which may cabhsen to invest just in those stocks
or funds that catch their apparently limited attamt Many investors also neglect entire
asset classes and omit many individual securitigsirwsectors, which makes them

under diversified. (Daniel, Hirshleifer et al., 200

* Investors are strongly biased towards allocatisgmiportionately more money in their
home country and employees tend to invest disptmp@tely more in their company’s
stock (Hubermann, 2001).

* Investors are loss averse, indicating that theynaoee willing to realize gains than
losses (Odean, 1998a).

* Investors base their investment decision on padbgmeance of stocks and mutual

funds and naively extrapolate past price trendsi(@id Tufano, 1998).

* Investors trade too aggressively (Odean (1998 h&aand Odean (2000)).
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7.2 Investor irrationality and ‘smart’ corporations

A series of papers has documented a strong poséiggon between the past performance
of mutual funds and subsequent fund inflows (IgPoli1992), Chevalier and Ellison
(1997), Sirri and Tufano (1998)). Ippolito findsathnvestors not only move their money

towards good performing funds but also move th@neay away from poor performers.

Friesen and Sapp (2006) state that the empiricdirfg of a performance gap is consistent
with a behavioural explanation where fund investohase’ high past returns and ‘flee’
from low past returns. The authors presume thhinifl returns are not serially correlated
and inflows occur after returns far above the mahite outflows occur following returns
far below the mean, investors will on average ldse to the tendency of asset class

returns to cluster around the mean.

Moreover, Dichev (2007) finds material correlatidretween capital flows and returns for
the aggregate U.S. stock market. His results intipd¢ investors moved money into the
stock market after good past returns and beforsesjpuent poor returns; the converse
applies for withdrawals of assets. He relates thistence of a performance gap between
stock returns and stock investors’ returns to thleate about the magnitude of the equity
premium. More precisely, he explains the perforneagap “...as a point estimate of the
reduction in the firms’ cost of equity capital dte the successful timing of the firms’
equity issues and redempticgh@ichev, 2007, p.399Hence, he concludes, that both the
historical equity premium and the firms’ cost ofpital may be lower than existing

estimates.

Frazzini and Lamont (2006) find that investors iotoal funds are hurt by their trading
decisions. So, if individual investors are losingmay through their mutual fund trades,
who is making money? Possible candidates for ‘ekipfp individual investors are

corporations, hedge funds, pension funds, othetitutisns or individuals trading

individual stocks. Chapter 3.5 (Individual investperformance studies) showed that
individuals using discount brokers to purchasels@onsistently fail to outperform. When
considering institutional investors (fund managexg)roblem emerges. Since individual
investors eventually control fund managers (or npeeisely, impact the cash flows), it is
difficult to disentangle the skill of the two graaipThe performance and the holdings of
mutual funds are driven by both, stock picking odmagers and manager picking of

individual investors.
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Similarly to Dichev, Frazzini and Lamont also sudpeorporations profit from ‘dumb’

investor reallocation decisions. First of all tHeyd that demand by individuals and supply
from firms is correlated. When individual investanglirectly buy more stock of a specific
company through mutual fund inflows, companies ease the number of shares
outstanding (for example, through seasoned eqtigyings or stock-financed mergers). In
this sense, trading by individuals reflects uninfed and possibly also irrational demand
as opposed to the actions of firms which represgatmed and presumably more rational
supply. Financial institutions (fund managers) seton behave more like passive
intermediaries who facilitate trade between themiiumoney (individual investors) and

the ‘smart’ money (corporations). They concludet tha. individual investor sentiment

causes some stocks to be misvalued relative ta stbeks, and that firms exploit this

mispricing” (Frazzini and Lamont, 2006, p.34)

Braverman, Kandel et al. (2005, p.20) suggestttit@mperformance gap suffered by mutual
fund investors can be explaineby”either ‘rational market explanations’ that araded

on rational time-varying risk premiums or ‘behawabrexplanations’ such as investor
sentiment. Under the assumption that investors are ratianal markets are efficient, their
results can be explained by equilibrium models witbterogeneous agents having

heterogeneous constraints, income or preferences.

Also Daniel, Hirshleifer et al. (2001) discuss thgothesis that firms repurchase or issue
shares to profit from market misvaluation. They g@ue step further and ask if firms
deliberately try to mislead investors by choosimgpime-increasing accounting methods or
report high accounting adjustments (accruals) tprave investor perception artificially.
They argue that investors and analysts are on g&dr credulous, for example, when
examining an information event, they do not discoappropriately for the incentives of
others to manipulate the signal. They also stasd #3 a result of mispricing there is
substantial misallocation of resources in the eoonoAs a solution, they recommend
measures like regulation of disclosure by firms dydinformation intermediaries and

financial reporting regulations.
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7.3 Who can be blamed for the existence of the
performance gap?

So far, two possible explanations for the perforoeagap have been considered: the
irrational return chasing behaviour of individuatvéstors and the counterpart of
corporations that make smart decisions when t@iasa repurchase stocks.

Another possible explanation considers liquidityed® Investors may simply be taking
money out of funds when they need it and puttingv@yoin when they have spare cash.
For example city workers get large bonuses, putnbeey into equity funds and this is
followed by lower than average performance (mayendor a connected reason). In this
sense it cannot be said that investors are ‘dumteir cash flow timing decisions, if the
money they lose by missing out on high fund retusnsiore than offset by their decision

to use this money elsewhefe.

The ‘liquidity needs’ explanation may explain atpairthe performance gap, however the
‘investor irrationality’ explanation is the expldaimam most commonly discussed in the

literature and will subsequently be further exardine

It has to be acknowledged that first of all investbave to blame themselves for irrational
or ‘dumb’ cash flow timing decisions and hence, thastence of a performance gap.
However, in general investors are not making theisions without being influenced by
someone. Many different parties exert influenceimvestors when it comes down to

investment decisions:
* The media
* Investment Advisors
* Banks
* Fund managers
* Fund databases

* Investment Analysts

% The suggestions by David Stolin are gratefullyramkledged.
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The question is whether these various parties radhe best interest of the individual
investor. This is questionable, as for example stwent advisors, banks and fund
managers, have often direct incentives in the fafmcommissions to encourage the
movement of assets. It would go beyond the scopki®thesis to analyze the actions and
interests of each individual party separately. Hasvethis would be an interesting subject
for further research. As this thesis is focussedexamining the UK fund industry, the

actions and interests of fund managers will be exadbriefly.

Investment funds advertise performance based up@pating period chosen ex post to
maximize its return. Often they also chose veryrsstione horizons and misleading
benchmarks for comparison. This selective reporsngotentially misleading to investors
with limited attention. (Daniel, Hirshleifer et a2001)

Fund managers launch and promote ‘trendy’ fundgeéislly in the ‘new economy’
period a lot of sector funds were launched aiminthe internet, telecommunications and
technology sector. With hindsight we know that stees in these funds exhibited large
losses. (Bogle, 2003)

With their advertising efforts and their policy launching ‘trendy’ funds, fund managers
encourage investors to chase past returns anthéothie market. It can be reckoned that a
majority of fund managers care more about incrgasiasets under management and
accordingly their fee income than they care abbatwellbeing of the investors in their

funds.

The following measures can help investors to redlaeenagnitude of the performance gap

and hence to achieve a more desirable investmeetiexce:
* Investment education
« Standardization of fund manager advertiding

« Publishing of dollar-weighted returiis

" The first and second bullet point are mentioneBamiel, Hirshleifer et al. (2001)
% Bogle (2003) has talked already in 1996 abounted for mutual funds to report dollar-weightedines
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8 CONCLUSION

The purpose of this thesis is to answer the rebeaoestion: “Are UK fund investors
achieving fund rates of return?” The answer issauading ‘No’.

Analysis Part 1 has demonstrated that the average ihvestor in the UK for the period
from 1992-2003 has achieved a performance of 5%ugesn average fund performance of
7% per year. This translates to a performance §&800 Herein it is even not recognized
that the average fund fails to match the perforraaiche FTSE All-Share Index.

Analysis Part 2 adjusts the data for factors thatret within the scope of fund investor
decision making (e.g. fund mergers and initial TINAShis makes it possible to
exclusively examine investor cash flow timing &yili The results show that the
performance gap increases to about 4% per annuwveéetthe fund return and the fund
investors’ return. This indicates that the actudloms of investors are hurting them even

more than Analysis Part 1 might have suggested.

The results from the two analysis parts documentettistence of a performance gap quite
clearly. Less clear are the reasons for the exasteha performance gap.

A quite plausible explanation is that investors emasing past winners and are therefore
ending up buying high and selling low. Another exation suggests that corporations are
smart in their timing decisions when to issue agplrchase equity and as a result exploit
dumb individual investors. These two explanatioas coexist because when individual
investors purchase past winning funds they enduyinly overvalued stocks (through their

fund investment) which the corporate sector is apsell.

When asking whom to blame for the existence ofptliormance gap it is easy to blame
individual investors for their ‘irrational behaviou However, individual investors are

rarely making their decisions entirely on their gwnt are influenced by a vast number of
external parties (media, advisors, fund managecs). ¢f fund managers are taken as an
example, it can be said that the majority of furahagers tries to influence investors with

their ‘fee-driven’ marketing agenda.

Investors can be helped through investment educate standardization of fund manager

advertising and the publishing of dollar-weighteturns.
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It is important to make the individual investorddahe investment industry aware of the
importance of dollar weighted returns, becausenately, investors are not achieving fund

rates of return but fund investors’ rates of return

The findings of this thesis as well as the bulkh# existing finance literature suggest that

individual investors would be better off with a pa® buy-and-hold strategy.
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