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ABSTRACT

As active participants of the capital market, muithands gained great attention of
academic researchers in the field of finance sif®60’s. With the drastic growth of
mutual funds, increasing emphasis has been plandtie question of proper performance
evaluation. Although there are a number of acadesticdies devoted to measuring
performance of Turkish mutual funds, few of theouded on the issue of assessment of
fund managers’ market timing ability that is sucfally forecasting the market

movements, and analysis of persistence in perfacmahTurkish mutual funds.

Our research aims to analyze timing ability of Tiskkfund managers and to investigate
whether persistence phenomenon exists in the Turmkigual fund universe for the short-
term period. In order to explore whether mutual dumanagers were successful in
forecasting the market movement and how much didtithing ability have impact on

earning higher returns, we employed Treynor and Waz model with the quadratic

variable and Henriksson and Merton’s model with themmy variable. Testing of

performance persistence in the short-run was imphaed through application of

Carhart’s 4-factor model, since it was assumed aptore market anomalies like size,
ME/BE ratio and short-term past return.

The results imply that market prediction skill afrkish mutual fund managers played an
important role in earning abnormal returns and stayin the top rank. However, failure of

momentum factor to explain the fund excess retsuggested that Turkish mutual funds
did not exhibit performance persistence in the shamn.

KEY WORDS: Mutual funds, Performance evaluation, Market timiRgrformance
persistence
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OZET

Sermaye piyasasinin aktif katilimcilari olarak team yatirim fonlari 1960 lardan beri
finans bilim dalinda birgok akademik atamacinin ilgisini kazanmtir. Yatirim
fonlarinin hizla buyimesi sebebiylegdo performans dgerlemesi konusuna biyik 6nem
verilmistir. TUrk yatirim fonlarinin performans ol¢ilmesiniinde birgcok akademik caina
yapilmasina rgmen, onlardan ¢cok az bir kismi fon yodneticileripiyasa zamanlamasi,
bagka bir deyjle piyasa hareketinin arili sekilde tahmin etmesi kabiliyetinin dlcilimesi,

ve Turk yatirim fonlarinin performans devargimin arastirilmasi tizerine odaklangtir.

Tezin amaci Turk yatirnm fonu yoOneticilerinin pigazamanlamasi yetegiain ve Turk
yatirim fonlarinin kisa donemde devargliin incelenmesini hedeflemektedir. Turk yatirim
fonu yoneticilerinin piyasa hareketini tahmin etteekagarili olup olmadgini ve piyasa
zamanlamasi kabiliyetinin fonlarin yiksek getirz&amasina ne kadar etki @adigini
arastirmak amaciyla, Treynor ve Mazuy un karesetigesnli modeli ve Henrikkson ve
Merton'un kukla dgiskenli modeli uygulanmtir. Boyut, PD/DD orani ve kisa-donemli
getiri gibi piyasa anomalilerini agiklayabildi farzedildigi icin, kisa donemli performans

devamhlginin incelenmesi i¢in Carhart’in 4-faktorli modelillaniimistir.

Sonuglar, Turk yatirnrm fonu yoneticilerinin ginisttu getiri kazanmalarinda ve en Ust
sinifta kalmalarinda piyasa zamanlamasi kabiliyietibnemli rol oynadj fikrini ileri
surtyor. Ancak, moment faktérinin fon ilave getiriagiklama baarisizlgi, Turk yatirim

fonlarinin kisa dénemde performans devagnlgergilemedii anlamina geliyor.

ANAHTAR KELIMELER:  Yatinm fonlari, Performans gerlendirme, Piyasa

zamanlamasi, Performans devangiili
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INTRODUCTION

The volume of the investment in stocks carried loptmutual funds has risen
dramatically, as mutual funds’ role increased inrldis financial markets since their
formation. As the active participants of the cdpitaarket, mutual funds gained great
attention of academic researchers in the fieldimdrfice since 1960’s. With the drastic
growth of mutual funds, increasing emphasis has lpgaced on the question of proper

performance evaluation.

A number of prerequisites, such as need for prafeak management, effective
diversification of risk, affordability of market serities created fertile environment for
emergence of mutual funds. Since individual invesstdo not have much time and
information to form and manage their own portfoliteey need professional and informed
managers to take care of their portfolios in ingiiinal manner. In this regard, mutual
funds are giving the service of portfolio diversé#tion. They are engaged in investment of
a variety of asset classes to satisfy the individionestors’ risk and return preferences.
Moreover, efficient financial intermediation and moeffective systems of corporate
governance provided by mutual funds play an impdrtale in development of capital
markets.

Individual investors, who provide the funds witleithcapital and expect mutual
fund managers to earn high rate of return, evaloattual funds’ performance. Mutual
funds in their turn try to construct their portflthrough selection of incorrectly priced
securities, the effective diversification and tleéestion of efficient portfolios in the chosen
risk class. Moreover, since mutual funds are imdito get maximum benefit and minimum
loss from the market’'s rise and fall, they alwagg tb anticipate such movements and
adjust their portfolio’s composition in order toartge its volatility accordingly, which is

their ability to outguess the market.
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In order to properly assess how effectively mutiualds perform their duties,
numerous performance evaluation tools were devise@cademicians. Many academic
studies were dedicated to measure risk-adjustddrpance of mutual funds, i.e. return for
a certain risk class that a mutual fund choosesti#ar group of research is focused on
evaluation of mutual fund performance in absoluwtems that aims to compare the
performance of funds with a certain benchmark perémce. Furthermore, some
academicians tried to assess the overall fund pedace by dividing it to components that
are due to microforecasting — stock picking abiatyd macroforecasting — market timing

ability and measuring these two components sepwrate

Another reason for great interest in studying miutuad performance evaluation
is claims like mutual funds are successful in eathe market, as an active investment
institutions funds possess managerial talent iperfirming the benchmark representing
passive investment and etc. Such claims are cluatigrthe Efficient Market Hypothesis
that performance is expected to be random over tameé one cannot rely on past
performance to predict performance. These chalfgnglaims attracted many academic
researchers’ attention to concentrate on the isgwther past performance is related to
future performance, whether there is persistencpenformance. If past performance is
unrelated to future performance, then performaneduation is of no help when selecting a
fund manager. Persistence in performance sugdestsdme managers possess superior
information and managerial skills in selecting tigiocks and forecasting the market

movements.

The first part gives general information about nalifunds. In this part, definition,
investment principles, main characteristics, cfasgion of mutual funds are introduced.
The other major points demonstrated in the first pee historical development of Turkish
mutual funds, legal process of establishment ofuaduunds in Turkey and classification

of Turkish mutual funds
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The second part concentrates on literature reviawmatual fund performance
measurement. Main theories and models that analgdeevaluate the performance from
different aspects are introduced. Three traditionathods — Sharpe’s measure, Treynor’s
measure and Jensen’s measure, for assessment @drn@aTce persistence are
demonstrated. Moreover, second part covers thregelsdor evaluating market timing
ability of mutual fund performance devised by Treyrand Mazuy, Henriksson and

Merton, and Grinblatt and Titman.

The main focus of the fourth part is the persistepbenomenon and academic
research on persistence of performance. A numbestunfies with different nature and
methods dedicated to persistence investigatiomeariewed in this part. Furthermore, the
fourth part covers multifactor models introduced Bgma and French, and Carhart for

assessing the performance.

The last part covers application of theories dermated in previous parts on
Turkish mutual funds. The purpose of research isiéasure portfolio performance of A-
type mutual funds, and also test the persistengeidbrmance in funds both in short term

period. Research aims to answer to three questions:

1) Is there market timing ability of Turkish A-type toal fund managers and is it
corresponding to selectivity ability?

2) Is there relationship between Turkish A-type mufuad returns and size, style and
momentum factors and what is the nature of theiogiship?

3) Is there persistence in Turkish A-type mutual fupdsformance in the short-term

period?

Four models discussed in the second and third pegtselected for assessment of
performance: one traditional measure — Jensenisaglfwo measures for evaluation of
market timing ability — Treynor and Mazuy’s, andrfi&sson and Merton’s models; and
one multifactor model for assessment of fund pemtorce and analysis of short-term

persistence of mutual funds — Carhart’s 4-factodeho
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1. INTRODUCTION AND CHARACTERISTICS OF TURKISH
MUTUAL FUNDS

1.1 MUTUAL FUNDS

A mutual fund is a special type of company thatlpa@ogether money from many
investors and invests it on behalf of the groupdoordance with a stated set of objectives.
Mutual funds raise the money by selling sharesheffund to the public, much like any
other company can sell stock in itself to the puldiunds then take the money they receive
from the sale of their shares (along with any momeyle from previous investments) and
use it to purchase various investment vehiclesh siscstocks, bonds and money market
instruments. In return for the money they give he tfund when purchasing shares,
shareholders receive an equity position in the fand, in effect, in each of its underlying
securities. For most mutual funds, shareholdersfraee= to sell their shares at any time,
although the price of a share in a mutual fund Wilttuate daily, depending upon the

performance of the securities held by the fund.

According to CML, “the property established to mgaaa portfolio of capital
market instruments, real estate, gold, or othercpres metals by funds collected from the
public in return for participation certificates iged in accordance with the provisions of
CML, on the account of the holders of such cedifis under the principle of distribution

of risk and fiduciary ownership is called mutuahdi®.

In Turkey mutual funds are established in the fasfmopen-end investment
companies. They do not have any legal entity aeg Hre operated in terms of the rules
stated in the internal statue of the fund, whidatiudes general terms about management of

the fund, custody of the assets, valuation priesignd conditions of investing in the fund.

According to Principles Regarding Mutual Funds, fand is an asset established

for managing a portfolio consisting of the capitablrket instruments in accordance with

! Capital Market Board of Turkegapital Market LawLaw No. 2499, Article 37, 2007, p.23
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principles of risk diversification and fiduciary oership, on behalf of unit holders, with

money collected from the public in return for peiiation certificate¥’.

Throughout 1980’s financial system in Turkey witsex$ substantial changes for
development. Liberalization and market-orientedcpdures created a sound environment
for prosperity of capital markets. Essential stegse taken regarding the acceleration of
the development of financial system. Within thisrked development framework, Capital
Market Law (CML) was enacted in 1981 and indepehdegulatory body — Capital
Market Board (CMB) was established in 1982, in ortteform secure, transparent and

stable functioning capital markets in Turkey.

According to CML, subject of the law is to regula@d control the secure,
transparent and stable functioning of the capitarket and to protect the rights and
benefits of investors with the purpose of ensudangefficient and widespread participation
by the public in the development of the economwpuigh investing savings in the securities

market.

With the status of a public legal entity with admtrative and financial autonomy
CMB was established with the purpose of reguladod supervision of Turkish capital
markets. As mentioned in CML principle duties andharities of the Capital Market

Board are listed belotv

a) To regulate and control the conditions of the issea public
offering and sale of capital market instrumentdhweéspect to the application of this

Law;

2 Capital Market Board of TurkeCommuniqué on Principles Regarding Mutual Furiisrial:
VII, No: 10, 1996, p.2

® Capital Market Board of Turkey, Article 1, 20071p

* Capital Market Board of Turkerticle 22, 2007, p.15
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b) To register capital market instruments to be issaedffered to
public and to halt the public offering sale of capmarket instruments temporarily

in case the public interest so requires;

c) To determine standard ratios related to finandialctures, and the
use of resources of capital market institutiongesttixo this Law in general or by
areas of activity or types of institutions, and megulate the principles and

procedures related to the publication of thesesati

d) To determine the principles related to independantditing
operations, including when appropriate with resgectise of electronic media in
the capital markets; to determine the conditionse&tablishment and the working
principles of institutions engaged in independertiing operations with respect to
the capital market according to Law No. 3568, datedune 1989 by consulting
with the Union of Chambers of Public Accountantd afkey and to publish lists of

those who have such qualifications;

e) To make general and special decisions to ensung ahd timely
enlightening of the public and to determine andiésgsommuniqués about the
content, standards and principles for the pubbcatwf financial statements and
reports and their audit, of prospectuses and @rsussued at the public offering of
capital market instruments, and of important infation affecting the value of

instruments;

f) To supervise the activities of the issuers suliedhis Law, banks
with respect to provisions in paragraph (a) of @&eti50, capital market institutions
and stock exchanges and other organized marketsofapliance with this Law,
decrees, communiqués of the Board and other I¢igisleelated to capital markets

by demanding all the necessary information and ohecus;
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g) To monitor all kinds of publications, announcemengsd
advertisements which are related to the capitalketamade by any means of
communications, and to ban those which are detewdnio be misleading and to

inform the related organizations to duly executaink required;

h)  To review the financial statements and reports @thdr documents
obtained by it or submitted to it in accordancehwthe provisions of this Law, to
request reports also from issuers and internaltewsdand independent auditors
about matters which are deemed necessary and hyatng the results obtained, to

take the required measures as proved in this Law;

)] To determine the principles related to voting byxy in the
framework of the general provisions at the genasabemblies of publicly held joint
stock corporations and to make regulations relateithose who collect proxies or
acquire shares in an amount enabling them to chémgenanagement of such
corporations, or the obligation of purchasing otebares and the rights of the
partners who are in the minority to sell their g€sato persons or a group which has

taken over the control;

)] To make regulations on the specifications and sal@ purchase
principles of any derivative instruments, includifigures and options contracts
based on economic and financial indicators, capitahrket instruments,
commodities, precious metals and foreign curretioy;rules and principles relating
to supervision, obligations and activities of thasko shall be employed at the
exchanges and markets where these instrumentsb&h&idhded; and the principles

for margining, clearing and settlement system;

k)  To regulate agreements for the purchase or salapital market
instruments with the promise to resell or repurehds adopt market transaction
rules related to these contracts; and to deterraperating rules and principles

related to these transactions;
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)] To determine rules and principles related to therdwang and
lending capital market instruments and short sgliransactions and, after obtaining
the opinions of the Under secretariat of the Treasmd the Central Bank of the
Republic of Turkey, to adopt regulations relatedramsactions involving margin

trading ;

m) To make necessary regulations within the framewofkrelated
legislation with respect to the issuing and pubbfifering of capital market

instruments in Turkey by non-residents;

n)  To regulate and supervise the clearing and custb@wppital market
instruments and the rating of capital market infbhs and capital market

instruments;

0) To determine the principles of establishment, opanaliquidation
and termination of newly established capital maikstitutions and to supervise

them in order to ensure the development of capitaket.

p) To perform the examinations requested by the Rel&tmister; to
submit reports to the Related Minister in relatwith its activities; to submit
proposals to the Related Minister with respecthite amendment of legislation

concerning the capital market;

gq) To set the qualifications for the appraisal companwhich are
capable of appraising the real estates, that weunlghge in appraisal activity in
capital markets and to publish the list of the apgal companies which have met
these qualifications, to determine the specificetitor the appraisal companies and
the appraisers which will appraise the real eddareng the process of foreclosure
of the receivables arising from housing financaraef in first paragraph of Article

38/A of the Law and during the appraisals whichllsha done according to the
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fourth paragraph of the Article 38/A of the Law atal publish the list of the

appraisal companies and the appraisers which havéhese qualifications;

r)  To determine the rules and principles applicableptosons and
organizations engaged in making investment recordatemns on the capital
market, including in the media and by electronianms

s) To determine the principles for issuing certificatshowing the
vocational training and vocational adequacy of @esswho shall engage in
activities on the capital markets or who shall g@gan activities in scope of
paragraph (r) of this article and managers anather employees of capital market
institutions and with this objective to establisenters and to determine the

principles with respect to the activity;

t) To regulate and supervise public offerings and tehpmarket
activities and transactions that are made by mexdnall kinds of electronic
communication tools and media and similar toolsuding internet and pursuant to
general rules to provide for and supervise the ofselectronic signatures in
activities within the scope of this Law;

u) To make rules and regulations with respect to thethod of
collective use of voting rights wholly or partly select members of the board of
directors and of company auditors by the genersérablies of stockholders of

publicly held joint stock companies subject to thasv;

v)  To collaborate in any way and to exchange inforomategarding the
capital market with any equivalent authority ofaeign country responsible for
regulation and supervision of their capital markets

After relevant regulations were established, Isthi@tock Exchange (ISE) started
to operate in 1986 which is the sole securitiesharge in Turkey that provide trading in

stocks, bonds and bills. Moreover, in 1989 anotessential step was taken for the
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liberation of the financial system, which initiatdtbw of foreign capital to Turkish

markets.

Increase in volume of transactions in the secarig@d money market, and
emergence of new financial instruments in the maikehe end of 1986, founded fertile
environment for establishment of mutual funds irkKish markets. In December, 1986,
CMB constituted Communiqué ofrinciples Regarding Offering of Mutual Fund
Participation Certificatesinder the Capital Market Law for arrangement gutations and

procedures regarding mutual fund establishment.

1.2THE PRINCIPLES OF MUTUAL FUNDS
The fundamental principles governing mutual funesthe following:

Risk diversification Mutual funds provide opportunity to distributeethisk and
unpredictability which individual investors are noapable to distribute. Under this
principle the individual investors are able to opertfolio of numerous assets with a lot of
types. Otherwise, with poor portfolios both in saed types of assets, investors face more
risk. Mutual fund investment provides capital owmevith risk diversification through

allocation of risk into different companies andtses with low correlation coefficient.

Fiduciary ownership Generally, there are two types of property ownigrs
systems applied for mutual funds in the world: partownership and fiduciary ownership.
Since partner ownership system claims that thetsassethe fund are owned by the
investors, it causes undesired cases like intemgeof investors to the fund management.
Therefore, fiduciary ownership system was adoptgedCMB for Turkish mutual funds.
According to fiduciary ownership capital owners rgréghe founder of the fund with the
right to perform all operations regarding the fiardl the founder is obliged to manage the

fund by protecting the rights of the investors.

10
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Managing a portfolio of securitiesMutual funds are institutions that aim to earn
revenue from interest and profit through buying aetling capital market instruments, as
well as through investing in cash and precious metader certain restrictions.

Protection of assets of the fundAs mentioned in Principles Regarding Mutual
Funds, assets of the mutual fund may not be ugeanfp other purpose than realization of
the obligations and undertaking of responsibilittéshe fund. The assets of such funds

may not be pledged or provided as guarantee amddsby third parties

Professional Portfolio ManagementGenerally, capital markets require certain
technical information and close investigation forlomg-run period. Not all investors
expecting high rates of return possess sufficigribrination and superior portfolio
management skill. By analyzing the markets withsel@bservation and high managerial
ability and making decisions according to differemarket conditions, portfolio managers

provide the fund investors with the professionahagement service.

1.3MUTUAL FUND PARTIES
Although investment relationship through mutual dsrdiffers across different

countries, there are four fundamental elementsémiutual fund investing structdre
1) The founder of the fund;
2)  Manager of the fund portfolio;
3) Safekeeping organization;

4)  Individual investors.

® Capital Market Board of Turkefzommuniqué on Principles Regarding Mutual Furfisrial:
VII, No: 10, Article 40, 1996, p.17

® Kilig, S.,istanbul menkul kiymetler borsagstanbul Menkul Kiymetler Borsasi Yayin|ari
Istanbul, 2001, p.6
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In accordance with the Principles Regarding Mutiainds the founder is
responsible for the management, representatiorcastddy of the fund which is not a legal
entity, considering the principles of risk diversifion and fiduciary ownership The
portfolio of the fund is managed by the independaortfolio manager assigned by the
founder of the fund. The founder is obliged to sujge all the operations performed by the
fund’s portfolio manager and is responsible fortfwhio manager’s operations. Safe-keeper
is responsible to store and secure the asset® ifutid portfolio, to transfer capital market
securities according to the instructions of thedfarportfolio manager and to pass to the
individual investors the interest and share préfim the assets of the fund portfolio.
Finally, individual investors provide the fund withe capital and expect high rate of
return, security and liquidity against their invasnt. Such typical relationship within the
mutual fund can be illustrated as folldvs

Figure 1.1 Relationship among mutual fund parties

Founder of
the Fund
Money
Participation MUTUAL Fund
Money certificate FUND Assets - Contract

\J

Contract

Portfolio
Manager

'y

Y

Individual Safekeeping
Investors Organization

" Capital Market Board of Turkefzommuniqué on Principles Regarding Mutual Furfisrial:
VII, No: 10, Article 6, 1996, p.4

8 Dagll, H., Sermaye piyasasi ve portfdy anali2erya Kitabevj 2000, p.34
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Source:Kilig, S.,istanbul menkul kiymetler borsagstanbul Menkul Kiymetler Borsasi
Yayinlary Istanbul, 2001, p.6

1.4PARTICIPATION CERTIFICATES

Participation certificates are negotiable instrutedwpt as a record value, bearing
the rights of the owners of the participation dexdites against the founder and indicating
the number of shares of the owner in the fund.i@pation certificates of Type A mutual
funds, which are stated in their internal statutesbe bought and sold freely by
intermediary institutions other than their foungease accepted as securifieds a legal
note, participation certificates grant an indivitdulavestor to claim on the rights and
benefits of the mutual fund. Like an owner of shafea corporation who claims right to
receive any issued dividend, owner of a particgratiertificate claims right on the benefits
of the fund. However, different from company shpagticipation certificate does not grant
the owner with any right to participate in the mg@m@ment of the fund:Participation
certificates have no nominal value and they cary did sold if the value represented by
them is fully paid in casH®.

The price of the participation certificate is caitad by the fund management on a
daily basis and this price is valid for the buyswling of the participation certificate for
the following day. Following procedures is usedtfw calculatioh

1) Fund portfolio value is calculated with respecttte market prices of
the assets that portfolio contains;

2) Fund’s total value is found by adding the receiealio the fund’'s
portfolio value and subtracting the debt (includiamgy transaction and operating

cost) from fund’s total portfolio value;

® Capital Market Board of TurkefCommuniqué on Principles Regarding Mutual Furfsrial:
VII, No: 10, Article 35, 1996, p.15

19 hit, p.15

Y Erzurumlu, Y., Evaluation of portfolio performaneemutual fundsMarmara University:
Institute of Social Sciencdglaster thesis, 2001, p.18
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3) The unit participation certificate price is foungd d@ividing total fund

value by number of shares of participation on vidueday.

1.5COMPONENTS OF MUTUAL FUND PORTFOLIO
According to Principles Regarding Mutual Funds, umalifunds cannot engage in
any business other than management of the portfotinsisting of the following

instrument&

1) Shares of corporations established in Turkey iriolgidhe ones that

shall be subject to privatization, public and cagte sector debt instruments

2)  Foreign public and private sector debt instrumemtd stocks that
can be sold and purchased within the frameworkeforovisions of Resolution No:
32 on Protection of the Value of Turkish Currency;

3) Gold and other precious metals traded on nationdliaternational
exchanges and capital market instruments trade@xchanges which based on

these metals;

4)  Other capital market instruments approved by ther&o repo,

reverse repo, futures, options and forward cordract

5) Transactions made at ISE Settlement and Custodik Bec money

market for cash realization purposes.

1.6 RESTRICTIONS REGARDING MUTUAL FUND PORTFOLIO
In order to ensure that mutual fund portfolios ardficiently liquid and well

diversified, law and regulations enforce some r&gtns on mutual fund portfolios. Some

12 Capital Market Board of Turkeommuniqué on Principles Regarding Mutual Fursrial:
VII, No: 10, Article 4, 1996, p.3
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of the primary limitations compulsory to be consateupon construction and management
of mutual fund portfolios are indicated befw

a) More than 10% of portfolio value of mutual fundsioat be invested

in the securities of a single corporation;

b) A single mutual fund cannot own more than 9 % gfited or voting
rights in any corporation. A Mutual funds belongitagone founder and, under the
management of a manager cannot own more than 2@%pdal or voting rights in
any corporation;

c) In principle, assets listed in stock exchange arbéd taken to the
fund portfolio. However, in case that the foundetlee manager has intermediated
in the off-exchange public offering of the secesti a maximum of 10% of the
issued amount, not to exceed 5% of fund portfoligy be invested in these

securities, with the condition that these secuwwitiee listed on the Stock Exchange;

d) The stocks, bonds and other debt securities offolw@der and

manager shall not be purchased for the fund paotfol

e) The total of securities issued by direct or indirparticipations of

the founder and manager shall not exceed 20% af antfolio;

f) The fund shall not undertake short sales and matguding

transactions;

g) Mutual funds may lend at most 25% of the value he precious
metals in their portfolio in Istanbul Gold Exchar@escious Metals Lending Market

or borrow the same amount;

'3 |bit, p.18
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h) The funds cannot aim to participate in managemehtthe
corporations, which they buy the shares of in amy and shall not be represented

in the management;

)] Transactions made at ISE Settlement and Custodi Benmoney

market for cash realization purposes shall be dgn® %20 of fund portfolio.

1.7ADVANTAGES OF THE MUTUAL FUNDS

Professional ManagementMutual funds may act as a facilitator for the istogs
by their regulated professional management underctien of the CMB. Professional
managers of the mutual funds do the research,gliortéelection, and monitoring; thus
saving time and money for the fund’'s investors. Theital provided by the individual

investors is managed by the professional and tardty portfolio managers.

Risk diversification: Investors may lower their risk by diversifying irstenents
across different types of securities. Mutual fulidves the individual investor to buy into a
single fund without having to buy shares of eaahvilual company included in the fund.
There is one share price for the mutual fund, whscliversified over many companies.
Since mutual fund portfolio is largely diversifiathong exchange, stocks and bonds, risk is
considered to be diversified better than individualestors may achieve. For an investor
with limited capital, very large transaction coate required to obtain the same degree of

diversification.

Liquidity: The increases in the asset values are reflecigdatathe mutual fund

prices and the investors can sell their shardseaturrent asset value easily.

Affordability: Individual investors may buy small amounts of nalitwnd shares
and benefit from the fund equally with large calpitavestors. Mutual funds provide

investors with the opportunity for making investigern assets with a high premium

16

www.manaraa.com



potential which are hard for small investors todstvdue to their large amount of capital

requirements.

Flexibility: Mutual funds offer investors a wide range of asskisses and
investors through mutual funds can make investriernthese asset classes according to
their risk and return preference. Furthermore, @utunds give investors the opportunity

to switch from one asset class to another for arglight commission fee.

1.8 CLASSIFICATION OF TURKISH MUTUAL FUNDS
Mutual funds can be classified in two types:

Type A:Being stated in their internal statutes, funds @eremtly investing at least
25% of monthly average weighted portfolio valuestocks of corporations established in

Turkey, including the ones that shall be privatjzae called Type A.
Type B:All funds other than Type A belong to Type B mutfiald group.

These two types differ from each other accordingtheir risk level, since
portfolios of these funds are constructed from tgssath different risk level. Moreover,
Type A mutual funds are more advantageous in résgeaxation benefits, since unlike

Type B mutual funds they are not subject to taxatis premiums from transactiotfs

In accordance with the Principles Regarding Mufaahds mutual funds can be
established under the following categories provitted it has been stated in their internal

statute®”

1) Funds with 51% of the portfolio at least, permahent

* Erzurumlu, 2001, p.21
!> Capital Market Board of TurkeCommuniqué on Principles Regarding Mutual Fyrisrial:
VII, No: 10, Article 5, 1996, p.3
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a)invested in public and private debt instrumentscatted “bonds and

bills funds”,

b)invested in stocks of corporations establishedurk&y including the

ones that shall be subject to privatization aréeddistock funds”,

c)invested in securities of corporations belonging tertain sector are

called “sector fund”,

d)invested in securities issued by the subsidiarefg;ed in Annex 3
of the Communiqué Serial: XI, No: 1 of the Boare@, the stocks and bonds of

corporations owned by the establisher of the fanel called “subsidiary funds”,

e)invested in securities of a certain group definedArticle 2 of
Communiqué Serial: XI, No: 10, i.e. the stocks d@wahds of corporations

owned by a group or holding, are called “group &ind

f) invested in of foreign public and corporate sectecurities are

called “foreign securities funds”,

g)invested in gold and other precious metals and taapnarket
instruments based on these metals traded on nhat@nad international
exchanges are called “precious metals funds”, tedesn gold and capital
market instruments based on gold which are tradegiational and international

exchanges are called “gold funds”;
2)  Funds with the entire portfolio,

h)consisting of at least two of the stocks, debtrimsents, gold and
other precious metals and capital market instruméased on these and each

with at least 20 % of fund portfolio value are edlf‘composite funds”,

18
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I) consisting of highly liquid capital market instrunte with at most
180 days to maturity and with weighted average ntgtof the portfolio being
maximum 45 days are called “liquid funds”,

j) Funds which cannot be included in any of the fuk$s mentioned

above with respect to portfolio limitations areledl“variable funds”;
3) Funds with at least 80% of the portfolio permangntl

K) consisting of securities included in an index apptbby the Board
or a sampled selection of them, where the cormlatbefficient is at least 90%
between the unit share value of the fund and vaefuhe index and taken as
basis within the framework of the calculation irca@ance with the formula

mentioned in Annex 3 of this Communiqué are cdliedex funds”.

Funds whose participation certificates allotted ¢ertain individuals and

institutions are called “special funds”.
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2. EVALUATION TOOLS FOR PERFORMANCE
MEASUREMENT

2.1 TRADITIONAL METHODS OF PERFORMANCE ANALYSIS

2.1.1 Sharpe’s Measure

Inspired from developments in the capital markebtly Sharpe defines the tasks
for major participants in investment managementldyomcluding mutual funds, as
follows: the security analyst's tasks are to previte required predictions of security
performance including the interrelationships amahg performances of securities and
detect securities that are incorrectly priced; pogtfolio analyst's tasks are translating
predictions about security performance into preoins of portfolio performance, and
selecting from among the large number of possibligfgios those that are efficient; and
the investor's task is to select from among theciefit portfolios the one that he/she
considers most desirable, based on his partic@alinigs regarding risk and expected
return. So, the selection of incorrectly pricedwsges, the effective diversification and the
selection of efficient portfolios in the choserkridass are the main functions of the sound
mutual fund manageméfit

Grounding on the evidence supporting the randonk wedory, Sharpe concludes
that it becomes hard to select incorrectly pricecusties. Besides, from the point of view
of mutual funds practically it is almost impossilite determine its different investors’
preference patterns representing their desires.etJiidese conditions, mutual funds
functions still combine security analysts’ and paiv analysts’ tasks, but these tasks are
now modified. Security analysis is directed moredad evaluating the interrelationships

among securities - the extent to which returnscamrelated.”And portfolio analysis is

'® Sharpe, W. F., Mutual fund performandeurnal of Busines89, 1966, p.120
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concerned primarily with diversification and thelesgion of a portfolio of the desired

risk” 7,

Sharpe explains the differences in performance ofual funds basing on the
above tasks of mutual funds. In an efficient magketutual fund’s task is to choose among
diversified portfolios in an appropriate risk classs in a perfect market any truly
diversified portfolios will be efficielf. Considering the fact that the portfolio
diversification has become very simple task, ixpected that the likelihood of persistent
difference in fund performance is seriously reduthrpe states that the only persistency
can be expected in inferior performance, which lsamxplained by the spending too much

on the search of incorrectly priced securities.

2.1.1.1 Theoretical Background

Accepting the assumptions of the CAPM, and the faat the expected rate of
return and variability of risk are the key factdéos measuring portfolio performance, we
can describe the efficient set of portfolios by thowing straight line, which is capital
market line — CML*;

E= p+(Ei — pjo‘
o

Here, E ando are expected rate of return and risk of the efitiportfolio,

respectively, p is riskless interest rake,and o, are expected rate of return and risk of the

E-p

portfolio, respectively. So, the portfolio with tlgeeates{ j value, which is the risk

premium, will be the best portfolio. However, theoge formula presents only predicted

" Sharpe, 1966, p.121
18 |bit, p.121
19 bit, p.122
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portfolio performance. But substituting averagetfotio rate of return @) for its expected
rate of return and standard deviation of its rdteeturn (V,) for its risk, we can evaluate ex

post performance of the portfolio by the followifogmula?®

i)

As CAPM implies, any mutual fund holding properlyetsified portfolios and/or
not spending too much resources on research anthigthation will generally lie along the
above modified (with substituted ex post termshigtit line and the source of any
deviations from the line will be transitory effecémd funds failing to properly diversify its
portfolio and/or overspending on administration amalysis will violate the relationship

and stay below the CML, and thus demonstrate piergig poor performance.

2.1.1.2 Sharpe’s Performance Measure

Steepness of the line associated with a fund pesvid useful measure of
performance-one that incorporates both risk anda@eereturn which Sharpe defined as the
reward-to-variability ratia The numerator shows the difference between thé'fuaverage
annual return and the pure interest rate; it is tthe reward provided the investor for
bearing risk. The denominator measures the stardiandtion of the annual rate of return;
it shows the amount of risk actually borne. Theoras thus the reward per unit of
variability®®.

“Those who view the market as nearly perfect andagars as good diversifiers

would argue that the differences are either tramsitor due to excessive expenditures by

20 |bit, p.123
! Sharpe, 1966, p.123
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some funds. Others would argue that the differeacegersistent and can be attributed (at

least partially) to differences in management 5Kill

To test whether the differences in reward-to-valitgt(R/V) rankings appear due
to persistence in performance or transitory effegtseme expenses, Sharpe made rankings
based on reward-to-variability ratios for two sujpsent 10-year periods and plotted the
ranking points in the two-period diagram. As a lesloe ranking points, although not
perfectly, lay on an upward trend line, showing that decade’s poor performers stayed as
poor performers in the next decade and winnersepred their rankings for two
subsequent 10-year periods. To prove the resudtasstically significant he calculated
Spearmen’s rank correlation coefficient. He alsth iigression analysis for two period’s
R/V ratios among 34 mutual funds, the correlatioefficient for which was significantly

positive.

These results show that differences in performarame be predicted, although
imperfectly. However, they do not indicate the segr of the differences. Equally
important, there is no assurance that past perfucenas the best predictor of future

performancé’.

2.1.2 Treynor's Measure

Treynor considers the market risk as the main prakih evaluating performance

of mutual funds. According to Treynor there are tirds of risk in a diversified fund.

First is risk produced by general market fluctuasio which Treynor called

volatility of the market. During bull or bear matke more volatile funds will perform

22 |bit, p.125
% Sharpe, 1966, p.127
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better or worse than less volatile funds. In othverds, more volatile funds are more

sensitive to market movements, thus have higherleegel than less volatile funds.

Second kind of risk is coming from particular séigumovements in the fund. The
importance of fluctuations in one or a few stocksnf the investor's point of view is
apparent when one considers that, after all, & kind of risk were not important, investors
would not diversify. As Treynor points out, if anidi properly diversified, this kind of risk,

which is causally unrelated to one security frorathar, tends to average out.

2.1.2.1 Characteristic Line

To demonstrate the performance of mutual funds fioeyfound a device —
characteristic line— that related fund rate of return to market ageraeturn. After
constructing characteristic lines for several fuddsynor concluded that most mutual

funds demonstrated stable performance when viewedab graphical deviéé

4 Treynor, J. L. 1965. How to rate management oéstment fundsHarvard Business Revied3,
p.65
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Figure 2.1 Characteristic line

Fund's Rate
of Return

* Market Rate
. of Return

Source: Treynor, J. L. 1965. How to rate management ofestment funds.

Harvard Business Revie$8, p.65

The characteristic-line method not only containforimation about the fund’s
expected rate of return, but also its systemasic. The systematic risk or the volatility of
the fund is reflected in the slope of the charastierline. The steepness of the line shows

how sensitive the fund’s rate of return is to mafkectuations.

Of course, not all points that reflect fund’s rateeturn for certain market rate of
return lie exactly on the characteristic-line. leans that not all of the risk of the fund is
explained by the market movements. There are twasiple reasons for such kind of

deviations from the characteristic line. First, thed’s portfolio is not properly diversified,
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when its managers bear more risk for no additioealrn. Second, depending on market

movements the fund managers change their polighbpging the fund’s volatility.

Characteristic-line method also gives informatidmowt the fund’s ability to earn
higher returns than other competitors. If two fuhdse the same level of volatility, which
means their characteristic lines are parallel, thenfund with the higher line will perform
better earning higher returns than the other omégpendently of the market's rates of

return.

Another use of characteristic line is its help arfprmance management control,
fund managers can establish limits above and bétewine and watch whether the points

fall within the limits or not. If there is a fallub it requires special scrutiny.

2.1.2.2 Portfolio-Possibility Line

Treynor's another graphical method devised for grembnce evaluation is
portfolio-possibility linethat relates portfolio containing a certain furmdthe portfolio
owner’s risk preferences. In the risk-return diagravhere the risky fund and riskless
asset/fixed income instrument are demonstratedoadsp the investor has opportunity to
invest all of his/her money in the risky fund ortire combination of the fund and riskless
asset. This opportunity set can be shown as tlagktrline connecting the points of
riskless asset and the risky fund, which Treyndkedaportfolio-opportunity line. Here
definition of risk that Treynor uses is actuallylatdity of the portfolio. So, Treynor’'s
portfolio-possibility line has no difference frone&irity Market Line — SML in the CAPM

model.

The portfolio-possibility line presents great adeae for measuring and

comparing the fund performance. The slope of timel'siportfolio-possibility line provides

% Treynor, 1965, p.66
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useful tool for performance evaluation, as for aeytain level of volatility the fund with
the steeper slope will provide the investor withreneate of return coming from the
combination with the riskless asset, than the oitle thie less steep slope. This will be true
for every investor who is risk-averse, quite indegently the precise shape of the
indifference curve. As the fund’s portfolio-poséilyiline is superior to other’s, in terms of
portfolio possibilities, the first fund is absollytesuperior to other one. The steepness of the
portfolio-possibility line associated with a givdand given in Figure 2.2 is a direct
measure of the desirability of the fund to the 4asferse investor, no matter whether the

fund invests in fixed-income securities or 7ot

Figure 2.2 Portfolio-possibility line

Portfolio-Pos=sibility

Riskless Asset

Source:Treynor, 1965, p.69

The performance measure formula can be writtenlamsifs®":

%6 Treynor, 1965, p.69
7 |bit, p.69
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where R is the expected rate of return of fundmg, is the rate of return for riskless asset
and g, stands for volatility of the fund P, which is prded the slope of the characteristic

line.

2.1.2.3 Performance Evaluation Measures and Relatimetween them

Treynor found simple way to measure performancenofual funds for ranking
purposes, using characteristic lines. It is thel®f rate of return for the general market at
which the fund in question will produce the sam&une as that produced by a fund
consisting solely of riskless investment. In therke&return-fund return diagram it is the
market return that is appropriate to the point, awhis the intercepting point of the
characteristic line with the horizontal line showgithe fixed riskless rate of return. It is
illustrated in the Figure 2.3, where market rateatfirn —r is the performance evaluation

measuré.

% Treynor, 1965, p.75
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Figure 2.3 Characteristic line and performance measge

Fund's Rate
of Return

Rp

Characteristic Line

T R
m Market Rate
of Return

Source: Treynor, 1965, p.75

It is not difficult to accept that this evaluatioreasure, unlike the measure coming
from portfolio-possibility line, is oppositely proptionate with the fund performance, as
better performing mutual funds will earn riskleagerof return for less market rate of return
than poor performing ones. It can be proven asvafl’. As slope of the line is

R, - R;
f=tanB=——
R,—r
where R, is the expected rate of return of fund®, is the market rate of retuR) is the

rate of return for riskless asset agdstands for volatility of the fund P, then subdiitg

the beta term in the previous measure’s formulagete

2 |bit, p.75
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R, - R;
tang =——=R_ -r
B
As we see these two measures are oppositely propaie:

r=R, —tana

We can demonstrate theén different way, from another formula of the stop

So,r has the same value independently of the fluctnatio the market.

2.1.3 Sharpe’s vs. Treynor's Measure: Ability to Pedict Future Performance

In an efficient capital market, where no securitiesild be incorrectly priced, all
properly diversified portfolios will move similarlwith the over-all market. Treynor has
taken advantage of the relationship between a fuad market’'s movements, by using the
volatility of a fund as a measure of its risk iregteof the total variability used in Shape’s
R/V ratio. If all mutual funds in a sample hold hiig diversified portfolios, rankings made
according to these two measures will give almost same results. However, if some
relatively undiversified funds are included, thesus could have been significantly
different, since the Treynor Index cannot captine portion of variability that is due to
lack of diversification. For this reason it is iaferior measure opastperformance. But for

this reason it may be superior measure for predictinfuture performance:Thus, given
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some reasonable assurance that a fund will perfasndiversification function well, the

Treynor Index may provide better predictions ofifatperformance than the R/ V rati3”

Sharpe made the same ranking comparison for tweesuient decades, except for
using R/V ratios for the first 10-year period arging Treynor’'s measurement method for
the second period. The result along with the Spaaisnrank correlation coefficient and
correlation coefficient show that Treynor's measoeat index is more powerful than R/V

ratio to predict the future performance of mutuadd returns.

Considering above results supporting persistency performance, Sharpe

interprets the differences in performance underalternative conditioris:

1) If the market is very efficient, then persisternd differences in performance are
likely feeding on the differences in expense ratibe funds spending the least should

show the best (net) performance.

2) If the market is not perfect, then differences eaoming from the ability of
management to find incorrectly priced securitidége funds devoting more resources to
research and management may gain enough to mareoffst the increased expenditure

and thus show better net performance.

Expense ratios were used to test how good thesss rate to predict future
performance. Rank correlation coefficients dematstthat it provides a better prediction
than Treynor Index. However, as a result of regoesanalysis correlation coefficients
show that expense ratios have inferior power fdurki performance prediction when

compared with Treynor Index.

¥ Sharpe, 1966, p.129
* Sharpe, 1966, p.131
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Fund size also has major impact on expenses, arsdftind performance. Funds
with larger assets will have lower expense ratlentfunds with fewer assets. In other
words, the needed expenditure for research and nétration will be smaller as a
percentage of larger fund’'s assets than of smalhers assets. On the other hand large
funds may need substantial resources to be spenmesearch/administration than small
funds. The same research on predictive abilityz# demonstrated that size is unimportant
factor future performance prediction.

Moreover, Sharpe made regression analysis betwé€nr&ios and the other
above mentioned measures (Treynor Index, Expense &ad Size to Net Assets Ratio).
Expense ratios account for a substantial portiothefdifferences in performance, but so
does another measure (the Treynor Index). Thusrdiftes in management skill may be
important. However, it is important to note thatagke didn’t considered brokerage

expenses in calculating expense ratios.

2.1.4 Jensen’s Measure

According to Jensen at least two phenomena defi@g@érformance of a mutual
fund: first is forecasting ability of fund manageis determine future movements of
security prices and thus ability to increase pdidfeeturns; second is managers’ ability to
minimize unsystematic risk through properly diveecsition. However, Jensen concentrates
his study on a fund’s ability to predict future sety prices which produces more return
than the expected return for appropriate risk leVke other issue that he aims to present is
a new method for evaluating performance by mearthefibsolute measuré&Jnlike the
relative measure which is used for vis-a-vis corngmar and ranking purposes, the absolute

measure helps to compare the performance of mdtrals with some standartf In

% Jensen, M., The performance of the mutual fundlérperiod 1954-64lournal of Finance23,
1968, p.390
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addition, Jensen’s measure also takes into aca@kneffects on the fund returns, which
previous measures failed to do.

The measure of performance derives directly fromdpplication of CAPM. As
the measure will describe fund managers’ predicalgity, it will test whether the fund
was successful to earn higher return than itsles&l would yield according to CAPM. In
other words, this measure will demonstrate if tbenpfor certain fund will lie above the
capital market line. But the model contains ex aalees, as the relationship is stated only
in terms of the expected returns of the fund ared ékpected market return. Therefore,
Jensen suggests a different model that will resta¢e CAPM in terms of the ex post
security returns and returns on market portfoli@rébver, in his previous work he proved
that the CAPM model can be extended to a multiggemodel, in which trading can take
place continuously. Below we will demonstrate htw model is modified in order to meet
above conditiors:

R, =E(R)+b7 +&,  j=12...N

Here ﬁjt is return on security or portfoliozz is market factor,b, is parameter
which may vary from security to security and it eppmately equal tog; in the original

CAPM andN is the number of securities in the marketand e, fulfill below conditions:

E(77)=0
E(8,)=0
cov(z,€;) =0

 Jensen, 1968, p.391
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0

cov(E,,e, )= -
g ]t) {0-2 (e] )1

We can write the same equation for market portfalansidering the fact that the

market portfolio’s return is value weighted comhioa of all security returns:
Ry :ZXJE(Rjt)+Zijjﬁt +ij‘e'jt
] J J

Moreover, since market factor is unique only umttransformational scale, the

second term can be shown @sthrough scaling this factor and since the expecédde of

Z X e, is zero and its variance is extremely small, tagh will most likely be equal to
i

zero. Therefore,
Ry DE(Ry) + 7%,

Adding g7 +€, to both sides of the original CAPM equation anasidering

the equation for market return, we get:
E(Rjt) +:3jﬁt +§jt DRFI +13j (RMI -7- RF1)+IBJ ~t +€,

Obviously, the left side of above equationﬁjls Then we can express the realized

excess return as follows:
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Iiit -Re =5, (ﬁMt - RFt)+ éit

I

Realized risk premium on any security or portfaBoequal to the product of its
systematic risk by realized market premium plus rdmedom error. This equation can be
used for estimating the systematic risk of indiatdsecurities or unmanaged portfolios. But
applying the equation to managed portfolios can éegoneous. In case of
superior(unsuccessful) forecasting the random eleon in the equation will often be
positive(negative), which will result in more(lesb@an the normal risk premium for a given
risk level. Such conditions make it reasonable rnolude non-zero constant to the

equatiori®:
ﬁjt - RFt =a; +:Bj (ﬁm - RF1)+ th

Here the expected value of random error tetim is zero and it is serially

independent.

If the fund manager has superior predictive abititgn the intercept of the
equation will be positive. The passive buy-and-hblketmarket policy will generally
produce zero intercept. A negative intercept dernnates worse performance than random
selection buy-and-hold-the market poli¢yt first glance it might seem difficult to do
worse than a random selection policy, but such Itesmay very well be due to the

generation of too many expenses in unsuccesskddsting attempts®.

% Jensen, 1968, p.392
% |bit, p.394
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It should also be noted that the suggested perfecenaneasure — the intercept of
the above equation — can be used for comparisas@cenutual funds of different risk
levels and across differing time periods, sinces ihot affected by the nature of general

economic conditions and particular market condgiorer evaluation periéd

Thus far, we assumed that the systematic riskaiscstHowever, a fund manager
may change portfolio’s level of risk according tanket movements through changing the
weights of riskless and risky assets in the padfdf a fund manager successfully forecasts
the market movements then his portfolio will yigtbre return as he properly adjusts the
systematic risk of the portfolio. Thus, allowingr foeta to be non-stationary will let the
model to measure fund managers’ ability to preflitire market movements — timing
ability. So, taking into account the variability tife systematic risk Jensen improved the
model in order to evaluate fund managers’ forengstbility in broad means, which

includes ability to predict both future security vaments and general market movements.

If we assume that a fund manager on average aimgitctain the target risk level,
the risk can be expressed as folld{s

,Bjt :,3] +Ejt

where B, is the fund’s target level of risk aniqt is normally distributed random variable,

the expected value of which is equal to zero. Olslyg when the market is expected to

rise, fund manager having market timing ability some extent will increas&; and

% |bit, p.394
3 Jensen, 1968, p.395
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therefore will increase the risk level 8, and vice versa. It means tha} and 7z will

have linear relationship, as we expressed the mta&®r by 77 :

l

where w, is normally distributed random variable, the expdovalue of which is equal to

zero. In this expression, there is no constant teinte if there were it would be included

in the constang;. If the fund manager has predictive ability of ketrmovements the
coefficienta; will be positive, else it will be equal to zerchdre is no allowance fog; to
be negative, as it is not rational. It is wortmtiie that the magnitude af does not inform

about the quality of the forecasting ability, bdttoat the willingness of the manager to
forecast on his/her bets.

Since the improved model looks like as follows,

ﬁjt -Ry =a; +(,3j +§jt)(§Mt _RFt)+G‘

jt

as long as the risk level B is unbiased estimate of the average vafluethe performance

measure -a; will also be unbiased. Jensen finds that expecagee of theg will be:

COV[(lijt - RFt)(ﬁMt - Ry, )] -
Jz(ﬁM )

E(B,) = B, —a,E(R,)
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As seen from the formula, if the manager is unabforecast market movements
then the estimate of the risk level will be unbés€&herefore, the measure of ability to
select individual securities for a fund that lackarket timing ability will also be unbiased.
However, if the manager has ability to predict neamnovements then the estimate of risk
will be biased downward and the magnitude of tha&shis positively related with the

a, parameter. As beta is biased downward the perfarenameasure then will be biased
upward. That is, the performance measafe will be positive for two reasons: first, the

extra returns actually earned on the portfolio tluéhe manager’s ability, and second, the

positive bias in the estimate af resulting from the negative bias in our estimdtg3a®.

2.2 TOOLS FOR MEASURING MARKET TIMING ABILITY
2.2.1 Treynor and Mazuy’s Approach

Since one of the key factors of mutual funds’ sesde earn high rate of return is
their ability to anticipate major turns in the metk Treynor and Mazuy devised an
effective tool for measuring such market timingligpithat answers to critical questions
like whether funds are speculating if they attertgptoutguess market movements or
whether they are negligent when they fail to try.order to present such a tool, Treynor
and Mazuy considered the two irrefutable facts thaharket movement is the result of
tendency of most common stocks to move up and dmgether, and that stocks differ
from each other in their sensitivity to general keairmovement, i.e. in their volatility.
Since mutual funds are inclined to get maximum berad minimum loss from the
market's rise and fall, they always try to anti¢cgpasuch movements and adjust their
portfolio’s composition in order to change its wdlty accordingly, which is their ability to
outguess the market. In other words, if they thim the market is going to rise, they shift
the composition of the portfolios they manage taeneolatile securities and vice versa.

Thus, in order to test whether or not a mutual fumghager has actually outguessed the

% Jensen, 1968, p.396
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market, Treynor and Mazuy askéedls there evidence that the volatility of the fumds

higher in years when the market did well than iargevhen the market did badly*”

As | noted before, Treynor presented simple, buy wseful tool — characteristic
line that clearly describes the relationship betwaa investment fund’s volatility to the
market movement. If we take into account that thedf manager is changing his/her
portfolio volatility according to the market fluation there will be two characteristic lines
for different market movement expectations: theegteone for the rising market
expectations and flat one for the falling markepeptations. If the manager is always
successful to predict the market turn, i.e. if he/shifts between characteristic lines with
no failure, the relationship between the returnghef fund and market will no longer be

demonstrated by a straight line.

Figure 2.4 Broken characteristic line reflecting pefect market timing ability

Fund's Rate of
Return
wolatiity
Harket Rate
wolatiity of Return

Source:Treynor and Mazuy, 1966, p.133

¥ Treynor, J. and Mazuy, F., Can mutual funds owgilke marketPlarvard Business Reviedé,
1966, p.132
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However, as it is an extreme case for perfect mdnkeng, the characteristic line
for an investment fund with prediction skills witiot be a broken line, but a smoothly
curved line. That means, the better the markeppmd, the more likely management is to
have anticipated good performance and to haveaserkfund volatility appropriately and
the larger, on the average, the chosen volatgitikely to be. Treynor and Mazuy’s criteria
for revealing mutual funds with successful predietskills is as follows:the only way in
which fund management can translate ability to aes the market into a benefit to the
shareholder is to vary the fund volatility systeicalty in such a fashion that the resulting

characteristic line is concave upward®

Figure 2.5 Smoothed characteristic line

Fund's Nate of
Meturn

Market Rate
of Return

Source:Treynor and Mazuy, 1966, p.133

Fund-market return relationship demonstrated byenirline shown above can

mathematically be presented by inclusion of quadtatm in the regression model:

“0 Treynor and Mazuy, 1966, p.134
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Rpt - th :a+IB(RMt - th)+/](RMt _th)2

Here, R, is the fund’s rate of returrRR, is rate of return of riskless security,is

the excess return from security analysk, is the market rate of returng is the

systematic risk level and is the measure of market timing ability.

As before, alpha will measure selectivity capalesit The variable lambda will
measure market timing ability, where positive lamipdll indicate that market outguessing
efforts have added value to portfolio performanéehe mutual fund! Comparing the
lambdas of different funds will indicate the relatiimportance of market timing skills in
their investment policies. The extent of lambddher degree of curvature depends on how
much heavily management bets on its expectationthat is, the degree to which

management changes fund volatility when its expiecta regarding the market change.

2.2.2 Henriksson and Merton’s Model

Fama (1972) assumed that forecasting skills cardibeled into two major
components: 1) microforecasting — forecasting rafepmovements of selected individual
stocks, which is associated with security analytbiat involves the identification of
individual stocks which are under- or overvaluedatree to equity market; and 2)
macroforecasting — foreseeing price movementsefrharket, which is referred as market
timing. Merton in his model simplifies the defimiti of macroforecasting, as he assumes
that macroforecasting attempts to identify wheniteggiin general are under- or overvalued
relative to the fixed-income securitf®sThe model of market timing forecasts presented by

Merton is based on a simple assumption that thé&ehéimer makes predictions either that

“L http://www.andreassteiner.net/performanceanalysis
2 Merton, R. C., On market timing and investmenfgenance. I. An equilibrium theory of value
for market forecastslournal of Busines§4, 1981, p.364
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stocks will earn a higher return than bonds or biwads will earn higher return than stocks.
To test forecasting ability of investment manageith a particular emphasis on the
market-timing ability, Henriksson and Merton (19&BVvised statistical techniques derived

from the basic model of market timing developedvsrtori*.

As noted before, the main point of the model is tie market timer tries to
predict when the equity market will provide a gesateturn than riskless securities and

when the riskless securities will yield a greattum than the stock market. In other words,

the investment manager forecasts whetRgr> R, or R, > R,,, where R, is the one-
period return of the market portfolio anid,, is the one-period return of fixed income

riskless securities. Based on these predictiores,ntlarket timer will make appropriate

adjustments to his portfolio changing the propaiof equity and riskless security.
Let y(t) denote the manager’s forecast variable, showisthéi prediction made
in t -1 period for thet period, wherey(t) =1 if the manager forecasted thRf, > R, and

y(t) =0 if the manager forecasted th&, <R,. Then the probabilities fory(t),

depending on whether or not market outperformedigkbess security, can be defined as

follows:

p,(t) = proy(t) =0] if R, <Ry

1-p,(t) = proly(t) =1] if R, <R

and

3 Henriksson, R. D. and Merton, R. C., On marketrtgrand investment performance. Il.
Statistical procedures for evaluating forecastiitiss Journal of Business4, 1981, p.523
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p,(t) = proby(t) =1] if Ry >Ry

1- pz(t) = DFOHV(t) :O] if RMt > th

Therefore, p,(t) is the conditional probability of a correct forstagiven that

Ry <R, and p,(t) is the conditional probability of a correct forstagiven that
Ry > R;. As stated in Merton (1981), a necessary and cseiffi condition for a

forecaster’s predictions to have no value is fhéh + p,(t) =1. Under this condition, an
investor would not modify his prior estimate of thistribution of returns on the market
portfolio as a result of receiving the predictiomdatherefore would pay nothing for the

predictio’”. On the other hand, ip,(t) + p,(t) > fhen the forecasts of the market timer
will have positive value, as in the case of perfectcasting wherep, (t) =1 and p,(t) =1

l.e. the market-timer's forecasts are always carret the case op,(t) + p,(t) <1, by

following a strategy of always doing the oppositeh® forecasts that are always wrong,

one can achieve a positive value of forecasts. efber, a test of a forecaster's market-

timing ability is to determine whether or m@i(t) + p,(t) = *°1

For the further development of the model to evauhe forecasting skills of the
investment manager we need to know whether or het manager’'s forecasts are
observable. Based on this condition Henriksson Medon devised both non-parametric

and parametric test of market-timing ability, whareéhe former there is no requirement for

“Merton, 1981, p.385
“>Henriksson and Merton, 1981, p.517
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any assumptions about the way in which individealusity prices are formed, while in the
latter it is assumed that the CAPM hdfds

2.2.2.1 Non-parametric test of market timing

Since p,(t)and p,(t) are not known, to test the forecasting ability meed to
estimate p, (t) + p,(t) and then using these estimates to examine wheth&aw reject the

null hypothesis that the investment manager possess forecasting ability:

Ho:p(t) + p,(t) =1

“Essentially, this is a test of independence betwte market timer’s forecast

and whether or not the return on the market powtfas greater than the return from

riskless securities”. Let's define N, as the number of observations wh&g < R,, N,
as the number of observations whétg > R, , N as the total number of observationss
the number of times forecast th&, <R, , n, as the number of successful predictions,
given R, < R,and n, as the number of unsuccessful predictions, giRp>R,. It is

proved that the estimates qf (t) and 1- p,(t), which are E(n,/N,) and E(n,/N,),
respectively, have the same expected value undeehypothesis. Considering the fact that
the successful and unsuccessful forecasts are endeptly distributed variables with
binomial distributions and using Bayes’s Theorerantksson and Merton determined the
probability that the number of successful preditdics equal t, i.e. n, = x, givenN,, N,

and, under null hypothesis:

“ |bit, p.516
“"Henriksson and Merton, 1981, p.517

44

www.manaraa.com



P(n, =XN,N,,n) =

The feasible range fam, is determined as follows:

n, =max[0,n—-N,]<n, <min[N,,n] =N,

Given the distribution and the feasible range foe thumber of successful
predictions, the confidence intervals for testing hull hypothesis of no forecasting ability
can easily be established. The null hypothesisbearejected, ifn, = X(c) or if n, < x(c),
wherec is the confidence level of a standard two-tait,taad X and x are defined to be

the solutions to the following equations:

and
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So, provided that the forecasts are observablayigpoN,, N, andn, we can test

the market timing ability of the investment manager

2.2.2.2 Parametric test of market timing

Since predictions of the mutual funds are rarelgepbable, it is necessary either to
form a proxy for predictions or to make assumptiohs specific generating process for
returns on securities. While under certain condgid is possible to infer from the portfolio
return series alone what the manager’s forecasts,vgeich inferences will, in general,
provide noisy estimates of the forecasts and tkeimates will be especially noisy if the
manager’s portfolio positions are influenced by hiscroforecasts for individual
securitie8®. Based on the additional assumption that secsiritie priced according to the
CAPM, Henriksson and Merton established a parame&st of market-timing ability

requiring only observable time series of realizetims on the portfolio.

According to another assumption for the parame&st of forecasting ability of
the market-timer set by Henriksson and Merton, eedaster switches between two
discretely different target risk levels for his/hgartfolio, depending on whether or not the
market rate of return is predicted to exceed tkee ghreturn on riskless security. Hence, the

investment manager chooses one target beta whehehirecast®,, > R, and another

target beta when he/she forecaBis <R, .

If B(t) denotes the beta of the portfolio at titnandb denotes the expected value
of A(t) unconditional on forecast, then the two targettesystic risk levels can be

expressed as follows:

“8Henriksson and Merton, 1981, p.525
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1) n,(t) =b+8(t), when the forecaster predid®, < R,;

2) n,(t)=b+46(t), when the forecaster predid®, > R,,.

where 4(t) is the unanticipated and dependent on the forecasponent off3(t) .

The above expressions are based on the assunpibg(t) is a random variable,
since the target risk levels of an investment manage not observable. Of course/ift)

were observable at each point of time, then theketdiming forecast is observable, and

one could simply apply the nonparametric t&sts

Considering assumptions mentioned above, the pe@vepereturn on the

investment manager’s fund can be written in thio¥ahg form:

Ry = Ry +[b+ 01XV + A+ &,

where R, is the fund’s rate of returnx(t) = R,, —R;; A is the expected excess return
from micro-forecasting or security analysis agg, is assumed to satisfy following

characteristics:

E[¢,]=0
E[£,/x(1)] =0
E[¢p|€pi] =0
“9Henriksson and Merton, 1981, p.526
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Based on expression of the return generating psosleswn above, least squares
regression method can be applied, in order to astimmontributions from both security

analysis and market timing:

Rpt -Ry = a,+ Bix(t) + B,y(t) + &,

where y(t) = max[0, R, — R,,,] = max[0,—x(t )]

This estimate is the outcome of Merton’s (1981)lymsa of market-timing ability,
where it was stated that the pattern of returngnfrmarket timing has an identical
correspondence to the pattern of returns fromvatg “protective put” option strategy. In

detail, for each dollar invested in this strategyy, + (L— p, )7, dollars are invested in the
market; (p, + p, —1)(77, —77, ) put options on the market portfolio are purchasthi an
exercise price equal t&,; and the balance is invested in riskless secstitidhe market

timing will have value, if the(p, + p, —=1)(r7, —77, )put options are obtained for no cost and

y(t) will be the return on one such option.

Using regression specification mentioned above,etitenates of,, S,and a,

can be expressed as follows:

plim :[31 =Ppa, t (1_ pz)’71

plim B3, = (p, + p, =17, —11,)
plima, =2

*® Henriksson, R. D., Market Timing and Mutual FuretfBrmance: An Empirical Investigation.
Journal of BusinesS7, no. 1, pt. 1, 1984, p.77
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Here, plim ,5’1 = E[,B(t)|x(t)>0] and in the options strategy it is equal to the
fraction that is invested in the market portfoliiothe forecaster has market-timing ability,

plim ,5’2 will represent the number of free put options lom harket.

B, represents investment manager’'s market-timingtwlaihd it will be equal to
zero if either the manager has no timing skill, ethis true if p, (t) + p,(t) = 1or he/she is

not rational and does not act on his/her predistitimat is;7, =7, .

2.2.3 Performance Measure suggested by Grinblatt anTitman

Grinblatt and Titman founded a model that reveaederal disadvantages of the
traditional performance evaluation methods in respef such important issues like
identifying an appropriate benchmark portfolio,|ldee of informed investors to earn
positive risk-adjusted returns because of incrgassk aversion and finally, the possibility
of overestimating risk because of market-timindighi. They introduced a new measure —
Positive Period Weighting Measure, which is freenfrthe pitfalls noticed above. They
mainly focused on the deficiencies of the Jenserasome, which are benchmark
inefficiency, statistical power and market timirtgjliy °2.

As evaluation of the portfolio performance basedGAPM requires the use of
benchmark, the result of the evaluation will bessiare to the benchmark choice. Hence,
proper selection of the benchmark portfolio isicalt step in measuring the performance.
Grinblatt and Titman noted that benchmark portf@ieuld consist only of those assets
that can be included in the evaluated portfolia. iRstance, portfolio managers who select

the oil stocks in a larger portfolio can be evabdatwith a mean-variance efficient

*L Grinblatt, M. and Titman, Sh., Portfolio perforncanevaluation: Old issues and new insights.
Review of Financial Studies no. 3, 1989a, p.393

*2 Grinblatt, M. and Titman, Sh., A study of monthfytual fund returns and performance
evaluation techniquedournal of Financial and Quantitative Analy€$ no. 3, 1994, p.420
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benchmark portfolio consisting of only oil stoéksMoreover, Grinblatt and Titman claim
that tests using prior beliefs about the deterntgai performance may have power to
reject the null hypothesis of no performance.

The other drawback of the Jensen measure origifiades the statistical bias in
the evaluation technique, which assigns negativéopeance to the successful market
timers. Grinblatt and Titman presented graphichlsitation of a case where Jensen
measure erroneously generates negative performamoder to portfolio manager with
positive market timing abili}’. We assume that the portfolio manager has twocesaio
select a high or low beta efficient portfolio, whiare graphically illustrated as steeper and
gentler sloped and passing through the origin slolids. Manager receives one of two
signals: benchmark excess return will(b@) which is above its unconditional mean, or it
will be (rl) which is below its mean. For the first signal thanager will select steeper
portfolio and be at point A, and select the genglertfolio and be at point B, when he
receive the second signal. In this case, the gmrtiull be represented by the dotted line
passing through the points A and B, whose intereejptbe negative. As a result Jensen
measure will assign negative performance for thi@rmed investor.

*3 Grinblatt and Titman, 1989a, p.411
** Ibit, p.394
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Figure 2.6 Example for failure of Jensen’s measurt capture market timing

ability
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Source:Grinblatt and Titman, 1989a, p.395
In order to better demonstrate the bias in timiogpnponent of Jensen measure and

to correct this bias in nature of new measures itlésirable to decompose the Jensen

measure into certain components. According to CAR& excess return of the investor’s

portfolio can be expressed as
Fp; = ﬁprfﬂ + Epr’

where ot is portfolio excess returt ﬁpf is the portfolio beta’e: is the excess return of

the portfolio of risky assets that is mean-variaeticient from the perspective of an
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uninformed observer and mean €»t is zero. Using this equation, the limiting large-

sample mean of the excess return of the portfaliole expressed®as
R . 1G5
?A”p = plim[} 2 (.BerEI + %pr)]= ﬁp;‘.ﬁ + Pllm[}z ﬁpr(?ﬁr = ;‘.&):I + Ep
=1 =1

where?» and V& are the probability limit of the sample mean oftfmio returns and the

efficient portfolio returns, respectively, for tegaluated period of time.

The Jensen measure can be demonstrated as follows:

b

where ~£is the probability limit of the least squares slaopefficient from the time-series

regression of excess returns of the evaluated ghorthgainst the excess returns of the
efficient benchmark portfolio.

Considering the decomposed expression of the higifiarge-sample mean of the

excess return of the evaluated portfolio, Jensessore can be modified as follows:

J= (BAP - bp) f-E + pllm[% 2 B"pi(?‘;ﬁ'i - ?E)} + Ep

* Grinblatt and Titman, 1989a, p.398

52

www.manaraa.com



Such decomposition of the Jensen measure shedsdigithe source of the
problem of not identifying successful market timerke three terms in this equation will
be referred to as respectively as the componergedbrmance that results from large
sample biases | estimated beta, the componentdbialts from timing, and the component
that results from selectivit§ The timing measure is defined as the sample @vee

between the portfolio beta and the excess retutheobenchmark portfoltd
1 w4
T™ = plim[; 2 By — ,;E)]

where ﬁpr is the portfolio beta?¢ is the excess return of the portfolio of riskyetss” &

is the probability limit of the sample mean of #fécient portfolio returns

As a minimum requirement, an appropriate perforrmameasure should assign
zero performance to the portfolios of uninformedeistors. Based on equations shown
above, Grinblatt and Titman proved that the poidfaf an investor who lacks timing
information exhibits zero performance with timingasuré®. Although both positive and
negative deviations from zero performance accordimgevaluation measures can be
accepted as an indication of superior informatinis desirable to demonstrate that
generally performance measures get positive vatueirfvestors that utilize superior
information, since performance measure may havativegvalue also due to transaction
costs and embezzlement. In order to demonstrate @rinblatt and Titman, developed a
model, where conditions are determined under whiotonditional means of the random
variablesé: and 8..(7.. — 7.) get positive valués. The return of the mean-variance efficient

portfolio and the return of any asset can be cheraed as

* Grinblatt and Titman, 1989a, p.398
57 Ibit, p.399
%8 |bit, p.400
%9 Grinblatt and Titman, 1989a, p.402
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and
Rf = IBIFE + g: + é."),

wherem and 5 are timing and selection signal respectively, olesg by the informed

investor, which are private information signalshwaero meany and Z; are the realizations
of uncorrelated random noise. The information stme for the evaluated portfolio is

summarized by the following equation:
Fo=B,(Fe + M+ §) + 5 + 3,

Considering above assumptions, the random ve(. . . . & & FDwill have
unconditional mean (0,0, ...,0,7) and mear/= (s, . .. S Sm 7= + m)conditional on
private information. Based upon the informatiorusture, the optimality condition for the

evaluated portfolio can be expressed as follows:
ER|D = a(DW,cov(R, + R, R|D)

whereWs is the investor's wealth for investment in marthgssets at the beginning of the
evaluated period ana(Dis the investor's Rubinstein measure of absoluk aversion.
Grinblatt and Titman proved that if an investor hagdependent timing and selectivity
information and non-increasing Rubinstein absoltigk aversion, therd8,/dm > 0,
which means that investor always increases his &gthis information about the market
becomes more favorafe With non-increasing Rubinstein absolute risk aigr,
information that increases the investor’s utilityn€tion will decreasw«@(f). Moreover, it
was shown that i98,/dm > 0 for all realizations of the signals of an invesiath timing
information, the “timing component” will be posigy Taking into account the last

propositions, it follows that the timing componenthe portfolio of an investor is positive,

% Grinblatt and Titman, 1989a, p.403
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with independent timing and selectivity informaticand non-increasing Rubinstein

absolute risk aversigh

If we assume that the investor's portfolio betamsnotonically increasing in

response to market timing signal, then it can beafestrated as
B, =B, + f()
where f(72) holds following conditions:
flm) = =f(=m) f(0) =0 gngf'(m) = dB,/dm >0

Based upon such expression of evaluated portf@ia,bJensen measure can be
modified to be demonstrated as foll§fs

J =(l - ?)cov(ﬁp, Fe)

2
E

With such expression, it is easy to indicate thtalbiof the Jensen measure to fail
identify successful market timers. Let's assume tihe investor being evaluated has
positive forecasting ability of market movements other Words!?o"’(ﬁm 7) > 0. Under
this assumption, whenev Te>0r is true for the benchmark portfolio, then, as skeem the

last expression, the Jensen measure will assigatimegerformance for that investor. This
case is equivalent to the case where in the decsitpo of the Jensen measure

®1 |bit, p.409
%2 |bit, p.404
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demonstrated above, the “bias in beta” componemegative and exceeds the “market

timing” component in absolute terms.

To correct this shortcoming Grinblatt and Titmarveleped a general class of
performance measures called “period weighting” mess As their main feature, these
measures are constructed as the weighted sum ef/#theated portfolio’s excess returns by
periods, where with the same weights these measuilleassign zero performance to the

mean-variance benchmark portf6floThis measure will look like

T
a* = 2 W,y
=1

and

r
E wtg=0
=1

where?: = W(rz, T)

To ensure that the measure’s variance convergesrtoasl approaches infinity,
the weights are scaled to sum to one and each wisigkssumed to approach zero at a

sufficiently rapid rate as the time series getgd¥r

Z: =1 andlpiim[Tw;]J < o0

% Grinblatt and Titman, 1989a, p.405
% |bit, p.405
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Grinblatt and Titman proved that Jensen measuredeed the special case of the
class of period weighting measures. In terms of neasure, the defect of Jensen measure
to determine market timers can be explained, devist for a positive market timer, the
large positive portfolio returns that tend to ocadren the benchmark’s return is extremely
high are multiplied by negative weights, reducihg densen measure and possibly making
it negative. To overcome this shortcoming, Grinbland Titman stated an additional
requirement for the new measure, which is replath®y negative weights with positive
weights and adjusting the other weights accordinfflthe period weights additionally

satisfy @ > 0, t=1,..., T and if 88,/dm > 0 for all realizations of the private

information signals, theplim/@*/ > 063
To construct the weights of the measure, follovsteps should be implementéd

1) Utility optimal combination of the portfolios ithe benchmark and the risk-free

5\ —7
asset is found, i.e” is searched for maximizirEW) = —Zi (141 +yRy)

v = argmax{E(W)}
N

Here a risk aversion parameter of 8 was chosen.

2) Time series of gross returns of the optimalfpbd are calculated:
1+ g+ "Illl.é.ff.

3) Assuming the gross returns as wealth levelsgmal utility of this wealth level

with the power functions is calculated:

% |bit, p.406
® Grinblatt and Titman, 1994, p.439
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MU= 7 (147 +Ry)

4) Marginal utilities are rescaled to be weightttbum to one:

(1 +.i"_|r; +"}‘Rh)_3

w, = —
A (l +ry +"}‘R,{|r)

The weights used in this measure can be interpatdtie marginal utilities of an
uninformed investor with power utili®y. According to this interpretation, the requirement
of this measure’s equality to zero for mean-varaefticient benchmark portfolio becomes
first-order condition for maximizing the expectetllity of an uninformed investor who
holds the benchmark portfolio and the measurefitsetomes this investor’'s marginal
change in utility from adding a small amount of thaluated portfolio’s excess return to
his existing portfolio. If this quantity is posi@y it means that an uninformed investor

wishes to add some of the evaluated portfolio soumiconditionally optimal portfolio.

It is important to note that in their research @Glatt and Titman identified that
Jensen measure and Positive Period Weighting Meatemonstrated similar values for
evaluated mutual funds and the reason for suchsasitgiwas explained by the failure of
the most mutual funds to successfully time the miafkor some mutual funds the measures
demonstrated different values. To test whethedifference originates from market timing
component, Grinblatt and Titman regressed the réiffee between the Jensen and Positive
Period Weighting Measures against the Treynor-MaZimming Measure and found
statistically significant relation between the adie$® The result implies that the mutual
funds assigned with different Jensen and Positiggo® Weighting Measures indeed

demonstrated market timing ability.

®7 |bit, p.423
® Grinblatt and Titman, 1994, p.432
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3.EVALUATION AND INVESTIGATION OF
PERFORMANCE PERSISTENCE

3.1 WHAT IS PERSISTENCE?

Mutual fund managers are expected to consistenitpesform a benchmark.
Investors who invest to these funds and people evfladuate money managers have to rely
on past performance data. Therefore, whether mdintal managers and funds that have
performed well in the past will continue to outmerh in the future, in other words whether
mutual funds will demonstrate persistence in pentoice is the question of concern for
investors. If past performance can predict futlwdgrmance, then a portfolio consisting of
best performing managers should consistently oftpara randomly selected portfolio of
money manage?$ Performance is said to be persistent when a fluaidperforms well (or
badly) in one year also performs well (or badlysubsequent years, due to fund manager
skill, momentum or level of market risk assumedtbhg fund managét Much of the
theoretical debate on mutual fund performance gkerste has been conducted with
reference to the efficient market hypothesis, sitheeefficient market hypothesis implies
that, on a risk-adjusted basis, it is impossibl@génerate superior returns consistently or
that, in the long run performance persistence shdidappear. Momentum — tendency of
rising asset prices to rise further, another pdssdnason for persistence, is also violation of
market efficiency, since according to efficient ketrhypothesis such increase is warranted

only by changes in demand and supply of new inftiona

9 Kazemi, H., Schneeweis Th. and Pancholi D., Pevénice persistence for mutual funds:
Academic evidenceCenter for International Securities and Derivatvdarkets 2003, p.1

" Blake, D. and Timmermann. A., Performance pensistén mutual funds: an independent
assessment of the studies prepared by Charles Rigeciates for the Investment Management
AssociationFinancial Services Authority2002, p.44
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3.2 ACADEMIC RESEARCH ON PERSISTENCE

There was extensive academic research regardingetfiermance persistence. In
their research targeting to identify whether manageskill exists, Goetzmann and

Ibbotson tried to address three major issues &vpntt performancé
1) need for risk adjustment;
2)  possibility of survivorship bias;

3) cross-sectional dependence of fund returns acmogsiagle period

of time.

They split the mutual fund sample into high- and-hariability funds, since high-
variability funds cause selection bias. They usatsdn’s alpha as a risk-adjusted standard
of relative fund performance and expected any ginsce in alphas to be the result of
relative levels of management skill. According égnession results for five periods, they
concluded that there is persistence in relatived fparformanc€. Moreover, in order to
ensure that the persistence is not due to long-pgremomenon, Goetzmann and Ibbotson
randomly selected the monthly returns and theneréspmed persistence test. This
randomization preserves the cross-sectional relstip for each month, but destroys the
time series relationship The authors conclude that persistence of perfoceas due to
fund managers’ timing strategies and fees and nsistent with differences in managerial

skill ",

Similar results of persistence due to fund managagity to earn abnormal
returns were noted by Grinblatt and Titman. Thetggarized the funds’ performance into
four groups, where the total performance is revitwetwo 5-year sub-periods: 1) good in
the first half, good in the second half, 2) goodhe first half, bad in the second half, 3) bad

L Goetzmann, W. and Ibbotson, R., Do winners repiaifhal of Portfolio Management994,
p.10

2 |bit, p.14

"3 |bit, p.16

" Ibit, p.17
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in the first half, good in the second half, 4) badhe first half, bad in the second half.
While first and last cases indicate positive peéesise, third and fourth cases indicate
negative persistence. If these cases are equedly lione will find no persistence. As a tool
for measuring the persistence they proposed toatti the slope coefficient in a cross-
sectional regression of abnormal returns computed fast five years of data on abnormal
returns computed from the first five years of d@asignificant positive t-statistic for the
slope coefficient in this regression would rejdw tull hypothesis that past performance is
unrelated to future performariéeHowever, since the t-statistics for the meastite be
biased due to highly correlated residuals becabtisarolar portfolios held by majority of
mutual funds, Grinblatt and Titman chose to perfanother procedure with the same
objective but now without bias. They 1) computed@imal returns (Jensen’s alpha) for
each fund in excess of average abnormal returnuginaut the first sub-period; 2)
constructed weights by dividing these abnormal rrstuto cross-sectional variance of
abnormal returns; 3) computed weighted averagestofrms of each fund for the second
sub-period, by applying weights obtained in thevias step; 4) regressed these returns
against the excess return of the benchmark parstféle intercept from such kind of time
series regression will be algebraically identicaltthe slope coefficient from the cross-
sectional persistence regression proposed H&fofle test results imply that the past
performance has power to predict the future perémuee. As in Goetzmann and Ibbotson’s
research, Grinblatt and Titman re-performed the bgs constructing sub-sample from
randomly selected months and the other sub-sanmmpte the remaining months. Test
results once more confirmed the persistence inopmdnce, by ignoring the cause of
persistence in mutual fund performance as long-tgransistence in stock returns.

Moreover, the authors performed the same test dssipe portfolios and noted the same

> Grinblatt, M. and Titman, Sh., The persistencenafual fund performancdournal of Finance
47,1992, p.1979
"8 |bit, p.1980
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result in slope coefficient. This result brought tuthors to conclusion that positive slope

coefficient for mutual funds is not entirely dueptersistence of managerial sKill

Contrary to Goetzmann and Ibbotson’s research rdetbgy where results from
different time periods are aggregated, Brown andt@oann break the analysis down on a
year-by year basis. They defined Winner-Winner (Wjformance as the last year’s top
performers’ superior performance in the subseqyeat, Winner-Loser (WL) performance
as the last year’s top performers’ bad performancée subsequent year, and so on.
Brown and Goetzmann devised a simple performancsigbence measurement tool —
Cross-Product Ratio, which is the ratio of the nemtf repeat performers (WW and LL)
to the number of those that do not repeat (WL avg,lthat is (WW*LL)/(WL*LW). The
null hypothesis that performance in the first peris unrelated to performance in the
second period corresponds to a Cross-Product Réitiong®. However, Grinblatt and
Titman noted that survivorship requirements aretnfiksly to eliminate funds in Loser-
Loser group, since the poor performing funds arestntikely to close down, which will
eventually bias the remaining funds towards negagiersistenc®. Furthermore, Brown
and Goetzmann noted that fund attrition and crass-fdependencies are also significant
factors that tend to bias the Cross-Product Ratsb toward rejection and the degree of
such bias depends on the correlation structur@eofriutual fund universe and on attrition
raté®. Since fund disappearance is the major factorrnualilige impact on persistence test
results, Brown and Goetzmann investigated majoerdenants of fund disappearance and
found that fund size and age are negatively reledddnd disappearance, and expense ratio
Is positively related to fund disappearance. Anotkey factor affecting the fund
disappearance, according to authors, is past pesfuce over several years, as funds
having poor lagged returns are less likely to sigVi Since Cross-Product Ratios in

majority of years have values significantly above2,0Brown and Goetzmann came to

7 Ibit, p.1981

8 Brown S. and Goetzmann, W., Performance Persistdaarnal of Financé0, 1995, p.686
" Grinblatt and Titman, 1992, p.1978

8 Brown and Goetzmann, 1995, p.687

8 |bit, p.686
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conclusion that in most years winners and losepgat Besides in several years they
observed negative persistence that is statisticadjgificant. These reversals suggest that
there are two possible reasons for persistencgeerkjstence is correlated across managers,
which is likely due to a common strategy that i$ captured by conventional investment
styles or risk adjustment procedures; 2) persigt@miginates from survivorship bias, when
poor performing funds with high probability of dpg@earance are not eliminated from the
mutual fund universe and are still in businessstbontributing to the pattern of relative
persistenc®. Brown and Goetzmann note that persistence is abfgbnot due to
managerial talent\Whatever the cause of winning, it is evidently raugp phenomenon,
which could be consistent either with herding beébdravor correlated portfolio
strategies®®. Moreover, an analysis of abnormal returns of aépénners suggests that
although best performers demonstrate positive alptieey bear a high level of total risk
which is not diversifiable due to cross-sectionafrelation among the mutual fund
strategie¥'. After eliminating persistent losers from the s&mprown and Goetzmann re-
performed their persistence test and witnessednifgiant results of persistence, which led
the authors to conclude that much of the persistenadue to funds that repeatedly lag
passive benchmarks.

3.3 PERIOD OF PERSISTENCE

Many academic studies focus not only on whethermprormance is persistent,
but also on the issue of how long the performaneesigts. Remarkable research on
continuation period of performance was done by lieksd et al. (1993), Jegadeesh and
Titman (1993) and De Bondt and Thaler (1985). Hiehdret al. find that the persistence of

relatively superior performance proves to be sigaift, although it is predominantly a

8 Brown and Goetzmann, 1995, p.680
8 |bit, p.689
8 |bit, p.697
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short-run phenomenon, peaking at roughly four gugnt According to their study result,
funds that perform best in the most recent yeatiwoa to be superior performers in the
near term, where such funds were referred as “lzotd$i’. Moreover, “icy hands”
phenomenon also appears in the testing performeddndricks et al.: loser funds in the
last year stay as inferior performers in the neséty Indeed, they are more inferior than
hot hands are superior, which means that most wafperformance persistence falls on

186

the “icy hands™. The authors presented the persistency phenomasoine violation of

efficient market hypothesis. A null hypothesis of efficient market for mutual funds
implies that historical performance cannot be useidentify mutual funds that will be top
performers in the future. According to CAPM the esx return of mutual fundcan be

demonstrated as

R — Ry =:8i(Rmt_th)+Eit )

where &, is the residual return realized in periadSince efficient market hypothesis

asserts thaf, is unpredictable, then it can be stated as follows

H, :E(&,) =0, for alli andt.

Hendricks et al. proposed an alternative hypoghetwiolation of weak form of

market efficiency, i.e. short-run persistence sideal returns, as bel&

H,:E(¢,) %0, for somd and some.

8 Hendricks, D., Patel, J. and Zeckhauser, R., ldotls in mutual funds: Short-run persistence of
relative performance, 1974-198Rurnal of Financet8, 1993, p.94
86 ||
Ibit, 122
8 Hendricks et al., 1993, p.96
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Since this hypothetical statement implies that mauttund residual returns
demonstrate nonzero serial correlation for somegsy it can be restated in the following

liner structure:
' J - -
Hy t E(& & Gicar Guar) = D Py &y Py 20 for some i and |,
=1

whereJ is the overall performance period fras to t, where performance persistence can
be expected. Ip's are positive, therH, implies that funds have hot (icy) hands — that is,
funds’ recent relative performance will persistjesst in the near futuff® In order to test

whether persistence exists in mutual fund perfomaafendricks et al. analyzed the slope

coefficients in the following cross-sectional reggier?®:
J
Rt - th _IBi(Rmt _th) = kt +Za1j Rt—j + U
=1

where R, is the mutual fund returrRR ., is the market rate of returmR,, is the riskless rate
of return andR,_; are the mutual fund returns for the previous pmevioUnder H,

hypothesis the coefficients should be zero, and under alternatiygothesisH, the a

coefficients will be different from zero. The tessults conducted by authors rejected the
hypothesis of no predictability in residual retyrsscea coefficients for the first four
quarters were significantly greater than zero. Arotpoint worth to note is that the
coefficients reach negative values after four cgrartwhich means that the performance
persistence is a short-term phenomenon that im@ fon turns into performance reversal.
The persistence fades away beyond a year, whidonsistent with a hot (icy) hands
phenomenon. Such conclusion was supported by #tedsults performed by De Bondt

8 |bit, p.96
8 |bit, p.99
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and Thaler (1985). They show that during 3- toyBar holding periods stocks that
performed poorly over the previous 3 to 5 yearsieaghhigher returns than stocks that
performed well over the same period, suggesting) ¢batrarian strategies (buying past
losers and selling past winners) achieve abnoretalms. De Bondt and Thaler explained
that such long-term reversal derives from stockceproverreaction to information.
Consistent with the predictions of the overreactigpothesis, portfolios of prior “losers”
are found to outperform prior “winnerS” However, Hendricks et al. interpret short-term
nature of persistence and reversal of performasdell@ws™:

. superior analysts get bid away once they builéektrecord;

. new funds flow excessively to successful performerkich then
leads to bloated organization and fewer good imrest ideas per managed dollar;

. urgency and drive are diminished once reputati@siablished;

. market feel of managers is limited to evanescemketaonditions;

. salaries and fees rise to capitalize on demandsgrirom recent

successes.

Moreover, the authors also investigated the seéisppaperformance inspired by

the popular January effect in equity returns. Adowg to test results they concluded that

 De Bondt, W. and Thaler, R., Does the stock masketreactdournal of Financet0, 1985,
p.804
! Hendricks et al., 1993, p.102
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seasonality in performance persistence is not duanuary effect, since the hypothesis of

equal coefficients across subsamples of quartersttwee and four was rejectéd

Another research on predictability of performancaswlone by Jegadeesh and
Titman (1993), where performance of zero-cost pbdfis investigated that is constructed
through buying top-performer stocks and selling rpperformer stocks and similar
conclusions close to results reached by Hendritks €1993) was made. Out of 36 months
following portfolio formation date in first 12 mdm the portfolio realizes positive returns.
However, the longer-term performances of these \pamsters and losers reveal that half of
their excess returns in the year following the fodid formation date dissipate within the
following 2 year$®. According to additional test results Jegadeesh Etman argue that
the performance persistence cannot be attributediffierences in systematic risk and to
lead-lag effects that result from delayed stoclceonieactions to common factors. It is
indeed can be explained by the delayed stock peaetions to firm-specific information.
Two key possible interpretations were suggesteddgadeesh and Titman for short-term

persistence and thereafter reversal in stock pfices

1) transactions by investors who buy past winners seidpast losers
move prices away from their long-run values templyrand thereby cause prices

to overreact;

2)  market underreacts to information about the shertitprospects of
companies, but overreacts to information about fbeig-term prospects, which can
be explained by the different natures of informatrelated to companies’ short-

and long-term prospects.

92 i
Ibit, p.102
% Jegadeesh, N. and Titman, Sh., Returns to buyingess and selling losers: Implications for
stock market efficiencylournal of Financet8, 1993, p.89
% |bit, p.89
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3.4 MULTIFACTOR EXPLANATIONS FOR PERFORMANCE

It is important to note that risk adjustment is afi¢he key issues to be considered
in performance persistence analysis. Since raw fehans provide a simple measure of
performance, many academic papers tried to addhessisk adjustment issue by using
Jensen’s alpha as a risk adjusted performance meeaSithough Jensen’s alpha presents
useful tool for measuring performance considerinffeient systematic risk levels,
substantive academic research was devoted to she ©f which factors affect common
stock returns. Previous work shows that averagangton common stocks are related to
firm characteristics like size, earning/price (E/Bash flow/price (C/P), book-to-market
equity (BE/ME), past sales growth, long-term pastim, and short-term past return. These
characteristics are frequently referred to as atiesmasince CAPM is insufficient to
explain such patterns in average returns. Thus apatyzing performance persistence, it is
critical to take into account the anomalies thatrast captured by the CAPM, and therefore
not captured by Jensen’s alpha. Elton et al. (188®) focus on the issue of risk adjustment
for measuring and comparing the performance. Fatioinclude an index of firm size as a
risk index leads to a substantial overestimatehefgerformance of funds that hold small

stocks and an incorrect inference concerning aeepagiormance.

Several previous academic studies on persistencritefal fund performance took
risk-adjustment measures for such anomalous pattéor instance, Grinblatt and Titman
(1992) and Hendricks et al. (1993) used Jenserpbhaabs performance measurement
computed relative to the eight-portfolio benchmaB8, constructed in Grinblatt and
Titmar®. Formation of such benchmark is based on the thet various firm
characteristics are correlated with their stockumeés factor loadings. Hence, portfolios
formed from stocks grouped by firm characteristaa be used as proxies for the factors.

Since eight-portfolio benchmark — P8 consists aftfppos mimicking important factors

% Elton, E., Gruber, M. and Blake, C., The persisteof risk-adjusted mutual fund performance.
Journal of Busines89, no. 2, 1996, p.137

% Grinblatt, M. and Titman, Sh., Mutual fund perfemce: An analysis of quarterly portfolio
holdings.Journal of Busines62, 1989b, p.399
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like firm size, dividend-yield and past returnsrfpemance persistence tests employing this

benchmark will consider different risk levels daeententioned factors.

Fama and French (1996) presented three-factor gmsghg model, which
captures majority of CAPM average-return anomakexording to three-factor model the
expected return on a portfolio in excess of thk-fige rate is explained by the sensitivity

of its return to three factots

1) the market premium R -R,;

2) the difference between the return on a portfolicwill stocks and

the return on a portfolio of large stock&MB (small minus big)

3) the difference between the return on a portfolioh@h book-to-
market stocks and the return on a portfolio of loeok-to-market stocks HML

(high minus low)

Accordingly, the multifactor asset pricing modehdze represented as below:

E(R)-R; =G[E(R,)~R]+SE(SMB +hE(HML),

where E(R,) - R, , E(SMB)and E(HML) are expected premiums anél, s and h are

corresponding factor loadings. Elton et al. argoat tusing differential returns as risk

factors has two benefits

" Fama, E. and French, K.. Multifactor explanatiohasset pricing anomaliedournal of Finance
51, 1996, p.55
% Elton et al., 1996, p.137
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1) this method produces indexes that are almost cdetple
uncorrelated with each other;

2) the impact of these indexes on risk-adjusted perdoice is easy to

understand, since they are zero-investment pastfoli

Fama and French state that the three-factor madbsitantially captures much of
the cross-sectional variation in average stockrmetuThey interpreHML factor as proxy
for relative distress, since weak firms with paesigly low earnings tend to have high
BE/ME and positive slopes dAML and strong firms with persistently high earningsé
low BE/ME and negative slopes &fML. Elton et al. (1996) argues that since mutual fund
styles, i.e. growth and value are highly correlateth BE/ME ratios,HML can be
characterized as the premium for buying value fuart$ selling growth funds. A failure to
account for this influence might result in confoinmgdthe temporary performance of a type

of fund (e.g.. a "value" fund) with managementISkil

Furthermore, the authors show thélWL factor also has explanatory power of
variation in returns of firms with different E/P/RCand sales growth characteristics. Strong
firms with low E/P, low C/P and high sales growéind to have negative loadings ldML
and weak (relatively distressed) firms with higi?Bhigh C/P and low sales growth tend to
have positive loadings oHML'®. As a multifactor equilibrium pricing model SMB din
HML mimic combinations of two underlying risk facto Therefore, abnormal returns
(alpha) according to this model will be more relaperformance measure in terms of risk

adjustment, in order to more properly investigag performance persistence.

% |bit, p.137
1% Fama and French, 1996, p.56
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De Bondt and Thaler’s (1985) long-term reversapefformance is also captured
by the three-factor model: poor performing stoakghe long-term tend to have positive
SMBandHML slopes, since they are smaller and relativelyeised and will have higher
future average returns; long-term top performers,tlee other hand, tend to be strong
stocks which have negative loadingsHiL and lower future returns.

However, Fama and French’s three-factor model vgepless to capture the short-
term persistence in performance documented by éegadand Titman (1993). One of the
possible explanations for the drawback of the motdelcapture short-term return
continuation is similar to explanation presentedJegadeesh and Titman (1993): asset
pricing is irrational and investors underreacthorsterm past information, which produces
return continuation, but they overreact to longrepast information, which produces
return reversaf’. Model's shortcoming can also be explained byf#ue that the model is

missing an additional risk factor that encompasisepersistence of short-term returns.

Another multifactor model similar to Fama and Fieadhree-factor model was
presented by Elton et al. (1996). The only diffeetetween the models is inclusion of
additional factor — the excess return on a bonéxndlton et al. measured risk-adjusted

performance of a mutual fund as the intercept @ltom a four-factor model:

E(R)-R; =B[E(R,) - R;]+sE(SMB +h E(HML) +b[E(R,) - R],

where R, is the return of a bond index ar is the loading of the factor. They compute

one-year and three-year alphas for the mutual flouth for “selection period” where

initial rankings are made according to past perborae and for “performance period”

11 Fama and French, 1996, p.81
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where the performance of mutual funds is evalualééreafter, test of rank correlation is

made.

As a result of research Elton et al. found evideofcperformance persistence, as
the rank correlation coefficients got values slightelow one, which are statistically
significant. The investigation was extended in otdeproperly evaluate the continuation of
fund rankings. The authors eliminated the funds vidwich the model fails to explain
variation in performance, i.e. the funds for whigf is below 80%. Failure to explain the
performance patterns of these funds may derive fnoanket timing or from very low
diversification. As an extension of the performarmg®lysis, funds with high expenses
were eliminated to see whether differences in espenrather than differences in
management performance were picketfuHowever, none of the additional tests changed
the result of persistence in fund ranks. While heglpenses cause common stock funds to
be in the lowest performance rank, they do not @arptanking across other ranks. The
result of performance persistence was not also gedarsignificantly after eliminating
several top performing funds from the sample ineotd ensure that previous results were
not due to extraordinary and persistent high peréorce of these top mutual funds. It is
important to note that ranking techniques involvingear of past data generally perform
much better than ranking techniques involving 3ryed past data, when using the 1-year
performance evaluation period, which is consisteith the results found by Hendricks et
al. (1993§%

Elton et al (1996) also focused on the issue whetie persistence should fade
away due to increase in expenses. The increasgeanses could reduce subsequent excess
return, resulting in no persistence in performamsen when managers have an ability to

construct superior portfolios. Results of resegretformed by Elton et al. imply that the

192 Flton et al., 1996, p.142
103 pit, p.144
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fees of top-performing funds exhibit at most aldlipncrease in years subsequent to their
top ranking, and clearly not enough to affect penfance. On average then, managers of
successful funds increase their total revenuesawnl the sizes of their funds increase,

not by increasing expen<és

3.5 CARHART’S 4-FACTOR MODEL

Carhart (1997) constructed 4-factor model base#fama and French’s (1996) 3-
factor model, which relieves shortage of 3-factoodel to capture the short-term
continuation of performanceCarhart found that “Fama and French’s 3-factor mbde
performance estimates on mutual funds are moreiggebut generally not economically
different from the CAPM®>. The 4-factor model was developed by adding t@tBf
model an additional factor encompassing Jegade@sh Tatman’'s (1993) one-year
momentum anomaly — short term return continuatibne model can be specified as

follows:

E(R)-R; = B[E(R,) - R;]+sE(SMB +h E(HML) + p,E(PRIYR

where PRLYF — is the premium from the portfolio mimicking ogear momentum ang

— is the sensitivity of expected excess returnhi® factor. SpecificallyPR1YR—- was
constructed as an equal-weighted average of firntls the highest 30% eleven-month
returns lagged one month minus the equal-weightedage of firms with the lowest 30%

eleven-month returns lagged one month.

As a market equilibrium model it may be interpreteda performance attribution
model, where the coefficients and premia on théofamimicking portfolios indicate the

proportion of mean return attributable to four edenary strategies: high versus low beta

104 |pit, p.155
195 Carhart, M., On persistence in mutual fund perfomoe Journal of Finances2, 1997, p.61
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stocks, large versus small market capitalizati@mtkst, value versus growth stocks, and
one-year return momentum versus contrarian st8tkSince factor mimicking, zero-

investment portfolios exhibit high variance and loarrelation with each other, it implies

that 4-factor model is capable of capturing sulisibportion of the variation in mean

return. While Fama and French’s 3-factor model atmad returns (alphas) are significantly
negative for last year's poor performers and sigaiftly positive for last year's top

performers, Carhart's 4-factor model significantlgduces abnormal returns due to
significant loadings on one year momentum factoorddver, Carhart demonstrated that
his model is more advantageous than P8 benchmadducted by Grinblatt and Titman

(1989b) in explaining mean return cross-sectiomalation. As evidence that omission of a
momentum factor is significant, the intercept frtme regression dPR1YRfactor on the

P8 benchmark yields a statistically significaneneept of 0.46 percent per month, with an

R? of only 0.6°".

After evaluation and comparison of mutual fund perfance by both CAPM and
4-factor model, according to the intercepts andisieities to factors Carhart identified that
4-factor model accounts for much of the variationmean return. While CAPM alphas
exhibit as much dispersion as simple returns betwep and bottom mutual funds, alpha
spreads are notable decreased by the 4-factor mb@APM correctly measures the risk,
both the best and worst performing funds posseésreintial information, yet the worst
performing funds appear to use this informatiorveesely to reduce the performafite
According to regression results Carhart noted #iz¢ and one-year momentum factors
play major role in explaining the mean return vidoia since there is huge spreadSNMB
and PR1YR loadings among best and worst performing fundssuggests that top
performers hold more small stocks and follow momentstrategy more than poor

performers do.

196 1pit, p.61
97 carhart, 1997, p.76
198 |pit, p.63
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Substantial portion of variation in abnormal regirs almost entirely concentrated
in between bottom worst performer deciles, whiclcassistent with the results of the
previous academic studies. It suggests that 4+factodel fails to explain short-term
persistence in poor performance of the worst perfiog mutual funds. To explain such
difference in performance persistence Carhart iigated the difference in expense ratios
and turnover. As a result he found that expenses teansaction costs do not totally
encompass the variation in abnormal returns betwleemworst performing funds, though
they explain certain portiomAs a possible explanation for underperformancéattom
mutual funds, Carhart also found that “worst perfung funds mostly hold illiquid stocks

suggesting higher transaction costs, since theuili stocks are more costly to trad&”

Although as higlPR1YRslopes suggest that mutual funds in the top déailew
momentum strategy, Carhart show that funds follgwtms strategy actually do not earn
substantially higher returns than contrarian furtsisong pattern in one-year momentum
factor is explained by an assumption that thesdguwon’t follow momentum strategy, but

hold last year's winner stocks by chathie

Furthermore, Carhart constructed contingency tallech demonstrates the
probability of mutual funds in a certain rank faepious year to stay in the same rank for
the subsequent year. If alpha measures mutual 'fumdsiagerial skill, they should
maintain their ranking in the next period. Howevas, results demonstrate that very few
funds stay in their initial ranking suggesting lawkmanagerial skill. Last year’'s winners
frequently become next year’s losers and vice vavbich is consistent with the gambling
behavior by mutual fund§. However, according to Berk and Green, lack osiséence in

returns or underperformance with regard passivectearks should not imply that

109 |hit, p.70
10 carhart, 1997, p.73
1 pit, p.71
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differential ability across managers is non-exigténWhen the track of persistence in
ranks is extended for several years, it is evideat performance persistence is eliminated
after one-year, which is consistent with the firgdirby Hendricks et al. (1993). Except for
the persistent underperformance by the worst fundsan returns and abnormal

performance across deciles do not differ statifisignificantly after one yedt*.

H12Berk, J. and Green, R., Mutual fund flows and grenance in rational marketdournal of
Political Economyl12, no. 6, 2004, p.1291
13 carhart, 1997, p.72
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4. RESEARCH ON TURKISH MUTUAL FUND
PERFORMANCE

4.1 DATA

Performance of Turkish mutual funds is analyzed élve period January, 2004 to
December, 2009. The length of the research pesitichited due to poor availability of the
data. Therefore, it is aimed to involve as largeadset as possible by choosing the time
interval starting from the last available data godahg backward.

Our research sample consists of A-type mutual fundBurkey. The reason for
focusing on A-type mutual funds is explained by bemnchmark chosen for performance
evaluation. Since ISE-100 index is selected asheack for comparison and measurement
of mutual fund performance, we aim to investigaie performance of A-type funds, which
by definition are the funds that at least 25% dirtlportfolio consists of Turkish stocks.
Since evaluation of B-type mutual fund performanseng the stock market index is
expected to yield no reasonable result, we excBstigpe funds from our sample. Our data
set is free of missing data in respect of timeesecontinuity, except for February, 2009 for
several funds. For this period we use the averdgasi and future data, i.e. January, 2009
and March, 2009 data, for the sake of continuitgatfa.

Totally 172 A-type mutual funds are included in #anple. We obtained monthly
closing share prices of selected mutual funds &mudry, 2004 — December, 2009 period
from the database of Capital Market BoafdThe reasons for using monthly data are as

follows:

14 hitp://www.cmb.gov.tr/apps/aylikbulten/index.aspx
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1) Working on short-term period data (e.g. daily orewsg) is not
desirable, since detection of superior performandée short-run would be highly
vulnerable to the noise from chance factbrslt would be almost impossible to
conclude whether the performance measure resultdwaso manager’s effect on
the performance or it is the result deriving jugtdhance or from other factors.
Therefore, using monthly data will zero out suchadly independent noise factors.

2) Yearly data may yield biased results, since the agament skill
level or strategy for the fund is likely to chahfje

3) Quarterly data would leave only 24 observationsefoeh fund that is
too few for significant statistical testing. Morewy for proper evaluation of
portfolio performance at least 36 observations khba involved to analysi§’.

4)  Quarterly data may display highly fluctuating datath rapid
changes.

Return ofi'th mutual fund fort’th month is calculated as

— R —Pia
P

it-1

R

where R, is the fund return forth month, B, is mutual fund share price in the end’tf

month andP,_, is mutual fund share price in the endtet)'th month.

For analysis of short-term persistence in perforceame calculate yearly return of

each mutual fund as below:

15 Hendricks et al., 1993, p.105
116 Goetzmann and Ibbotson, 1994, p.11

17 Cesari, R. and Panetta, F., The performance lidntaquity fundsJournal of Banking &
Finance26, 2002. p.111
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— R —Pia
P

it-1

R

where R, is the fund return fotr'th year, P, is mutual fund share price in the endt’tt

year andP,_, is mutual fund share price in the endtet)'th year.

Market rate of return for each month is calculdbtaded on ISE-100 stock market

index values obtained from the official web-sitdsiainbul Stock Exchang:

_ISEL0Q - ISELOQ,,
ISELOQ,_,

R

where R, is the market rate of return f6th month, ISELOQ is the stock market index

value in the end afth month andISELOQ_, is the stock market index value in the end of

(t-1)'th month.

We use Government Debt Securities (GDS) index 00422009 period for
calculation of risk-free rate. Monthly values of Glindex for 3-month debt securities (T-
bills) are obtained from Istanbul Stock Exchangtabiasé™. Risk-free rate is reached by
calculating the relative monthly change of the Gbx&x for T-bills:

R - CGDS -GDS,
" GDS,,

18 hitp://www.imkb.gov.tr/Data/StocksData.aspx
119 hitp://www.imkb.gov.tr/Data/Consolidated.aspx
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where R, is the risk-free rate farth month, GDSis the T-bill index value in the end of

t'th month andGDS_; is the T-bill index value in the end @f1)th month.

In order to apply Carhart's 4-factor model to therkish mutual funds for the
purpose of assessing performance of mutual fundb amalyzing the persistence in
performance, we need to determine the factor valoi®r than market premium.
Calculation of the returns of portfolios mimickingze, style and momentum factors
requires monthly stock data. Monthly stock pricéadare obtained from the database of
Istanbul Stock Exchan{f@. Portfolios reflecting size and style factor aomstructed based
on yearly market capitalization and Market EquityBook Equity (ME/BE) ratios,

respectively, that are also obtained from Istat$iatk Exchange database.

Companies that lie in the upper 30% according & tnarket capitalization are
defined as “big” companies and companies thatri¢he lower 30% according to their
market capitalization are defined as “small” compan Accordingly, stocks with the
highest 30% ME/BE ratio are referred to as “growsidcks and stocks with the lowest
30% ME/BE ratio are referred to as “value” stocks.

Size factor portfolio return — SMB (Small minus Big t'th month is calculated
by subtracting the return of equally weighted puitf of “big” stocks from thereturn of
equally weighted portfolio of “small” stocks:

SME = Zilmall B zNBlgt
bt

st

120 hitp://www.imkb.gov.tr/Data/StocksData.aspx

80

www.manaraa.com



where SMBis the return on zero-investment portfolio mimiakisize factor in the end of
t'th month; Smal| and Big, are the returns of the “small” and “big” stockstire end of
t'th month, respectivelyN,, and N,, are the number of the “small” and “big” stockshe

end oft'th month, respectively.

Style factor portfolio return — HML (High minus Lgwvin t'th month is calculated
by subtracting the return of equally weighted pmitf of “value” stocks from theeturn of

equally weighted portfolio of “growth” stocks:

HML = Z\Iilaluq _ ZGI\:owth

vt gt

where HML, is the return on zero-investment portfolio that maistyle factor in the end of
t'th month; Value and Growthare the returns of the “value” and “growth” stockshe

end oft'th month, respectivelyN,, and N, are the number of the “value” and “growth”

stocks in the end dfth month, respectively.

It is well known that momentum investment strateglgased on buying last year’s
“winner” stocks and selling last year’s “loser” ks with the expectation of persistence of
stock performance. Therefore, momentum factor plotfeturn — PR1YR i'th month is
calculated by subtracting the return of equallyghéed portfolio of stocks with the highest
30% eleven-month returns lagged one month fronréhen of equally weighted portfolio

of stocks with the lowest 30% eleven-month retlagged one month:

PRIV = > Winners > Losers
NWt N|I
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where PRIYRIs the return on zero-investment portfolio thatmei momentum factor in the
end oft'th month; Winney and Loseyare the returns of the stocks with the best andtwor
one-year past performance, respectivély, and N, are the number of the stocks with the

best and worst one-year past performance, respéctiv

4.2 METHODOLOGY

Our research aims to evaluate the performance isfumutual funds, to analyze
timing ability of fund managers and to investigashether short-term persistence
phenomenon exists in the Turkish mutual fund usiedor the period over January, 2004
to December, 20089.

In order to assess the performance as well as mérkang ability of mutual
funds, we group our fund sample into ten deciletfpbios according to their past
performance. In other words, each mutual fund d@utted into one of the ten equally
weighted portfolios, based on the fund’s last mamtfurns. Funds with the highest 10%
returns are included into the first decile portioliunds that lie in the second highest 10%
in respect of monthly returns are included into skeeond decile portfolio and so on. We
are inclined to use one traditional method — Jérsdpha for assessing the performance of
mutual funds. Jensen’s alpha for different deddesxamined in order to verify whether it
is corresponding to the rank of the portfolio asdused for comparison with the other
performance measures. In order to evaluate whetharal fund managers were successful
in forecasting the market movement, i.e. demoredrammarket timing ability we employ
two methods: 1) Treynor and Mazuy’s model with gjuadratic variable and 2) Henriksson
and Merton’s model with the dummy variable. We aomanswer to the question whether
performance of the mutual funds are related to rtfeeket timing ability of the fund

managers and how much does the timing ability maypact in earning higher returns.
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Testing of performance persistence in the shortigsinmplemented through
application of Carhart’'s 4-factor model, sincestassumed to capture market anomalies
like size, ME/BE ratio and short-term past retutdle distinguish between two time
periods: the period where we rank and select funtige “selection period” and the period
following the selection period, where we evaluate selections of mutual funds — the
“performance period”. We choose one year as thecseh period. Like in other
performance measurement techniques we constructetgrally weighted portfolios.
However, for persistence analysis we base our ts@hecot on one-month returns, but one-
year returns. We replicate the same methodologyd use Carhart to measure the
performanc&’. On January 1 of each year, we construct portalising reported returns,
hold the portfolios for one year and then re-carmgtthem. Funds with the highest 10% last
year returns are included into the first deciletfodio, funds that lie in the second highest
10% in respect of last year returns are includéa the second decile portfolio and so on.
We evaluate the fund performance on monthly b&gsish investigation results will answer
to the question whether funds included to certamkrportfolio will stay in the same rank
in subsequent periods, i.e. last year winners (®swill stay as winners (losers) in

subsequent months.

4.3 RESEARCH FINDINGS

4.3.1 Jensen’s alpha

According to tests results performed on SPSS wetthiat Turkish A-type mutual
funds demonstrate abnormal returns, since regressialysis yields statistically significant
constants — alphas that are different than zer@dch decile portfolio. Test results imply
that funds in the upper deciles exhibit signifid¢anositive alphas, while poor performers
in the lower deciles exhibit significantly negatiaphas. First, according to model

summary it is evident there is significantly postilinear relationship between market

21 carhart, 1997, p.63
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premium and the mutual fund portfolio excess refpuamd time-series data is free from
autocorrelation, since the R square is above Od7 urbin-Watson value is above 0.8,
respectively for each portfolio:

Table 4.1 Model Summary for 1st decile portfolio Jensen’ alpha)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .855(a) 732 728 .026336149 1.550

Table 4.2 Model Summary for 2nd decile portfolio Jensen’ alpha)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .941(a) .886 .885 .018500328 2.082

Table 4.3 Model Summary for 3rd decile portfolio Jensen’ alpha)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .961(a) .923 921 .015142270 2.297

Table 4.4 Model Summary for 4th decile portfolio Jensen’ alpha)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .965(a) 931 .930 .014029238 2414

Table 4.5 Model Summary for 5th decile portfolio Jensen’ alpha)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .964(a) .929 .928 .014021023 2.370

Table 4.6 Model Summary for 6th decile portfolio Jensen’ alpha)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .959(a) 921 919 .015027152 2.303
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Table 4.7 Model Summary for 7th decile portfolio Jensen’ alpha)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .949(a) .900 .899 .017415658 2.175

Table 4.8 Model Summary for 8th decile portfolio Jensen’ alpha)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .937(a) .878 .876 .019629800 2.146

Table 4.9 Model Summary for 9th decile portfolio Jensen’ alpha)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .918(a) .843 .841 .022550691 2.054

Table 4.10 Model Summary for 10th decile portfoliqJensen’ alpha)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .846(a) 715 711 .029233158 1.885

Moreover, SPSS test results lead us to concludettibamarket premium factor

has significant explanatory power on equally wetghtmutual fund portfolio excess

returns, since ANOVA p values are below 0.05, amdlpes for coefficients and the alphas

are below 0.05 for each decile:

Table 4.11 Coefficients for 1st decile portfolio (@nsen’ alpha)

Unstandardized Standardized .
Coefficients Coefficients t Sig. Collinearity Statistics
Model B Std. Error Beta Tolerance VIF
1 (Constant) .065 .003 20.422 .000
Market 475 034 855 13.820 .000 1.000 1.000
Premium
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Table 4.12 Coefficients for 2nd decile portfolio (@nsen’ alpha)

Unstandardized Standardized )
Coefficients Coefficients t Sig. Collinearity Statistics
Model B Std. Error Beta Tolerance VIF
1 (Constant) .035 .002 15.571 .000
Market
Premium .563 .024 .941 23.345 .000 1.000 1.000

Table 4.13 Coefficients for 3rd decile portfolio (&nsen’ alpha)

Unstandardized Standardized _
Coefficients Coefficients t Sig. Collinearity Statistics
Model B Std. Error Beta Tolerance VIF
1 (Constant) .023 .002 12.577 .000
Market 570 .020 961 28.879 .000 1.000 1.000
Premium

Table 4.14 Coefficients for 4th decile portfolio (@nsen’ alpha)

Unstandardized Standardized )
Coefficients Coefficients t Sig. Collinearity Statistics
Model B Std. Error Beta Tolerance VIF
1 (Constant) .014 .002 8.138 .000
Market Premium .563 .018 .965 30.798 .000 1.000 1.000

Table 4.15 Coefficients for 5th decile portfolio (8nsen’ alpha)

Unstandardized Standardized )
Coefficients Coefficients t Sig. Collinearity Statistics
Model B Std. Error Beta Tolerance VIF
1 (Constant) .005 .002 3.091 .003
Market Premium 554 .018 .964 30.304 .000 1.000 1.000

Table 4.16 Coefficients for 6th decile portfolio (8nsen’ alpha)

Unstandardized Standardized )
Coefficients Coefficients t Sig. Collinearity Statistics
Model B Std. Error Beta Tolerance VIF
1 (Constant) -.003 .002 -1.492 .140
Market Premium .558 .020 .959 28.486 .000 1.000 1.000
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Table 4.17 Coefficients for 7th decile portfolio (8nsen’ alpha)

Unstandardized Standardized .
Coefficients Coefficients t Sig. Collinearity Statistics
Model B Std. Error Beta Tolerance VIF
1 (Constant) -.011 .002 -5.143 .000
Market Premium 571 .023 .949 25.157 .000 1.000 1.000
Table 4.18 Coefficients for 8th decile portfolio (8nsen’ alpha)
Unstandardized Standardized )
Coefficients Coefficients t Sig. Collinearity Statistics
Model B Std. Error Beta Tolerance VIE
1 (Constant) -.019 .002 -8.017 .000
Market Premium 574 .026 .937 22.413 .000 1.000 1.000
Table 4.19 Coefficients for 9th decile portfolio (@nsen’ alpha)
Unstandardized Standardized )
Coefficients Coefficients t Sig. Collinearity Statistics
Model B Std. Error Beta Tolerance VIF
1 (Constant) -.029 .003 -10.686 .000
Market Premium 570 .029 .018 19.374 .000 1.000 1.000
Table 4.20 Coefficients for 10th decile portfolioJensen’ alpha)
Unstandardized Standardized _
Coefficients Coefficients t Sig. Collinearity Statistics
Model B Std. Error Beta Tolerance VIF
1 (Constant) -.053 .004 -14.987 .000
Market Premium 506 .038 .846 13.265 .000 1.000 1.000

If we glance at alphas generated from tests weccarclude that although the

portfolio excess returns are adjusted by theiresystic risk, the mutual fund portfolios still
stay in their ranks according to their abnormaumes, Jensen’s alpha is higher for top

performers and lower for poor performers:
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Table 4.21 Summary of Jensen’s alphas per deciles

Portfolio Portfolio
rank rank
before Jensen’s before Jensen’s
evaluation alpha evaluation alpha
1 0.065 6 -0.003
2 0.035 7 -0.011
3 0.023 8 -0.019
4 0.014 9 -0.029
5 0.005 10 -0.053

Such kind of result leads us to conclude thatdpeperformers possess managerial

skill and they are successful to outperform thecherark.
4.3.2 Treynor and Mazuy’s measure

We performed test of market timing ability of A-gypnutual funds by employing
Treynor and Mazuy’'s model, by adding quadraticalale to the CAPM model. Funds with
the timing ability are expected to exhibit statatly different than zero coefficients on the
quadratic variable. Test results per SPSS sugbastmarket premium and timing ability
component together have more explanatory powerhenntutual fund portfolio excess
returns than sole market premium component, singgulrire values are above 0.85 for
each fund and except two deciles R square valueslaove 0.9. Again Durbin-Watson

values above 0.8 rejects any autocorrelation artfoadata in the model.

Table 4.22 Model Summary for 1st decile portfolioTreynor and Mazuy’s
measure)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson

1 .935(a) .875 871 .018121288 1.862

Table 4.23 Model Summary for 2nd decile portfolio Treynor and Mazuy’s
measure)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson

1 .961(a) .924 .922 .015216187 2.197
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Table 4.24 Model Summary for 3rd decile portfolio Treynor and Mazuy’s

measure)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .966(a) .934 .932 .014093586 2.369

Table 4.25 Model Summary for 4th decile portfolio Treynor and Mazuy’s

measure)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .965(a) .932 .930 .014072907 2.416

Table 4.26 Model Summary for 5th decile portfolio Treynor and Mazuy’s

measure)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .966(a) .934 .932 .013621477 2414

Table 4.27 Model Summary for 6th decile portfolio Treynor and Mazuy’s

measure)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .970(a) .942 .940 .012962593 2.501

Table 4.28 Model Summary for 7th decile portfolio Treynor and Mazuy’s

measure)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .973(a) .947 .945 .012843300 2.547

Table 4.29 Model Summary for 8th decile portfolio Treynor and Mazuy’s

measure)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .973(a) .947 .946 .013003822 2.597
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Table 4.30 Model Summary for 9th decile portfolio Treynor and Mazuy’s

measure)
Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .972(a) .944 .943 .013503047 2.546

Table 4.31 Model Summary for 10th decile portfoliqTreynor and Mazuy's

measure)
Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .933(a) .871 .867 .019827316 2.009

Coefficients generated by the SPSS program sugbastA-type mutual funds
demonstrated market-timing ability in the periocen2004 to 2009. Except for 4th decile
portfolio, timing components (quadratic variablaVh statistically significant explanatory
power over mutual fund performance. Moreover, \iistics below 10 indicate that there
is no multi-collinearity between the independenialales.

Table 4.32 Coefficients for 1st decile portfolio (Tfeynor and Mazuy’s
measure)

Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
1 (Constant) .051 .003 19.353 .000
Market Premium 470 .024 .847 19.893 .000
Quadratic variable for
Treynor and Mazuy's 1.584 178 378 8.880 .000
model [sgr(Rm-Rf)]
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Table 4.33 Coefficients for 2nd decile portfolio (feynor and Mazuy’s

measure)
Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
1 (Constant) .027 .002 12.227 .000
Market Premium .561 .020 .937 28.253 .000
Quadratic variable for
Treynor and Mazuy's .880 .150 195 5.872 .000
model [sqr(Rm-Rf)]

Table 4.34 Coefficients for 3rd decile portfolio (Feynor and Mazuy’s

measure)
Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
1 (Constant) .019 .002 9.157 .000
Market Premium .569 .018 .958 30.948 .000
Quadratic variable
for Treynor and A77 139 .106 3.436 .001
Mazuy's model
[sgr(Rm-Rf)]

Table 4.35 Coefficients for 4th decile portfolio (Teynor and Mazuy’s

measure)
Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
1 (Constant) .013 .002 6.243 .000
Market Premium .563 .018 .965 30.680 .000
Quadratic variable
for Treynor and 104 139 024 752 454
Mazuy's model
[sqr(Rm-Rf)]
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Table 4.36 Coefficients for 5th decile portfolio (feynor and Mazuy’s

measure)
Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
1 (Constant) .008 .002 3.910 .000
Market Premium 555 018 .965 31.234 .000
Quadratic variable
for Treynor and -.305 134 070 | 2273 026
Mazuy's model
[sqr(Rm-Rf)]

Table 4.37 Coefficients for 6th decile portfolio (Teynor and Mazuy’s

measure)
Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
1 (Constant) .003 .002 1.427 .158
Market Premium .560 .017 .963 33.122 .000
Quadratic variable
for Tre'ynor and - 639 128 -.146 -5.007 .000
Mazuy's model
[sgr(Rm-Rf)]

Table 4.38 Coefficients for 7th decile portfolio (Teynor and Mazuy’s

measure)
Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
1 (Constant) -.003 .002 -1.337 .186
Market Premium 574 017 953 34.268 .000
Quadratic variable for
Treynor and Mazuy's ) ) )
model [sqr(Rm-Rf)] 977 126 .215 7.727 .000
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Table 4.39 Coefficients for 8th decile portfolio (feynor and Mazuy’s
measure)

Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
1 (Constant) -.009 .002 -4.538 .000
Market Premium 577 017 942 34.027 .000
Quadratic variable for
Treynor and Mazuy's 1.218 128 -.263 -9.514 000
model [sqr(Rm-Rf)] ' ’ ' ’ '

Table 4.40 Coefficients for 9th decile portfolio (feynor and Mazuy’s
measure)

Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
1 (Constant) -.016 .002 -8.282 .000
Market Premium 574 .018 925 32.585 .000
Quadratic variable for
Treynor and Mazuy's -1.494 133 319 | -11.235 .000
model [sqr(Rm-Rf)]

Table 4.41 Coefficients for 10th decile portfolioTreynor and Mazuy’s
measure)

Unstandardized Standardized
Model Coefficients Coefficients t Sig.
B Std. Error Beta
1 (Constant) -.038 .003 -12.981 .000
Market Premium 511 .026 .854 19.746 .000
Quadratic variable for
Treynor and Mazuy's -1.780 195 -394 -9.120 .000
model [sqr(Rm-Rf)]

Summary of alphas and timing components (i.e. Slagehe quadratic variable)
leads us to conclude that the mutual funds includeglithe rank portfolios do not change
their rank in respect of their market timing aliliheasure.
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Table 4.42 Summary of Treynor and Mazuy’s measuregr deciles

Portfolio Portfolio
rank rank
before Jensen’s | Timing before Jensen’s | Timing
evaluation alpha measure evaluation alpha measure
1 0.051 1.584 6 0.003 -0.639
2 0.027 0.88 7 -0.003 -0.977
3 0.019 0.477 8 -0.009 -1.218
4 0.013 0.104 9 -0.016 -1.494
5 0.008 -0.305 10 -0.038 -1.78

As in the previous model we witness the monotohjcdécreasing performance
measures according to fund portfolio ranks. For gamson with Jensen’s alpha measure
per CAPM model and per Treynor and Mazuy's models iimportant to note that the
difference between the abnormal returns (alphas)ighest and lowest decile was
considerably decreased from 0.118 (per CAPM) tB®.Qper Treynor and Mazuy's
model). Such decrease is explained by the inclusiothe quadratic variable reflecting
timing component into the CAPM model. The resultply that market prediction skill of
Turkish mutual fund managers plays an importan¢ iial earning abnormal returns and
staying in the first rank. Another evidence forstence of market timing ability of best
Turkish A-type mutual fund managers is demonstrabgd the scatter-dot graphical

illustration.
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Figure 4.1 Scatter plot of 1st decile excess retuand market premium
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The 1st decile portfolio excess return — marketmpuen relationship pattern
suggests that mutual funds in the highest decilee veeiccessful to forecast the market
movements, since in bull market period they inv@#testocks with high market-sensitivity
and in bear market period they included into tpeirtfolios mostly lower beta stocks. The

opposite pattern is observed for poor performingualfunds.
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Figure 4.2 Scatter plot of 10th decile excess retarand market premium
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Funds in the lowest decile failed to correctly frast the market movements, since
while they expected market rise and invested irh tbhgta stocks, the market exhibited
decrease actually and vice versa, and thereforativety affected the performance of these

funds.
4.3.3 Henriksson and Merton’s measure

The same principle is applied to assess the mairké@tg ability of the mutual
funds with Henriksson and Merton’s approach. Howegdammy variable is added to the
CAPM model instead of quadratic variable as a ntafteecasting ability component. R
square values exhibit the same pattern as in Tregnd Mazuy’s model and still above
0.85 suggesting significant explanatory power of tmodel factors including timing
component. Durbin-Watson statistics imply abserfcén® autocorrelation among the data

in the model.
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Table 4.43 Model Summary for 1st decile portfolioflenriksson and Merton’s

model)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .936(a) .876 .873 .018007040 1.770

Table 4.44 Model Summary for 2nd decile portfolio flenriksson and

Merton’s model)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .963(a) .928 .926 .014854844 2.217

Table 4.45 Model Summary for 3rd decile portfolio Henriksson and

Merton’s model)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .967(a) .935 .933 .013950731 2.386

Table 4.46 Model Summary for 4th decile portfolio Henriksson and Merton’s

model)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .966(a) .932 .930 .014035835 2.418

Table 4.47 Model Summary for 5th decile portfolio Henriksson and Merton’s

model)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .966(a) .933 931 .013733597 2.408

Table 4.48 Model Summary for 6th decile portfolio Henriksson and Merton’s

model)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .970(a) .940 .938 .013143903 2.496
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Table 4.49 Model Summary for 7th decile portfolio Henriksson and Merton’s

model)
Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .972(a) .945 .943 .013074795 2516

Table 4.50 Model Summary for 8th decile portfolio Henriksson and Merton’s

model)
Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .973(a) .946 .945 .013124157 2.566

Table 4.51 Model Summary for 9th decile portfolio Henriksson and Merton’s

model)
Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .971(a) .944 .942 .013584319 2.486

Table 4.52 Model Summary for 10thdecile portfolio KHenriksson and

Merton’s model)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .933(a) .871 .868 .019796987 1.995

Coefficients generated by the model through SP$Bcapion present almost the
same monotonically decreasing pattern in respepbdfolio ranks. However, according to
Henriksson and Merton’s model timing ability measinras more explanatory power to
explain mutual funds performance than the marketng ability measure suggested by
Treynor and Mazuy. As standardized coefficients anproperly reflect the explanatory
power of independent variable, we witness notalilerease in absolute terms in
standardized coefficients for market timing compund=xcept for 4th decilep values
below 0.05 reject the hypothesis that the timingppgonent has no explanatory power over
mutual fund excess returns. Moreover, VIF stassielow 10 indicate that the independent

variables in the model are free from multi-collinga
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Table 4.53 Coefficients for 1st decile portfolio (ldnriksson and Merton’s

model)
Standardize
Unstandardized d
Model Coefficients Coefficients t Sig. Collinearity Statistics
B Std. Error Beta Tolerance VIF
1 (Constant) .037 .004 9.727 .000
Market 830 046 1.496 | 18.046 .000 261 3.836
Premium
Dummy
variable for
Henriksson 737 082 745 | 8985 | .000 261 3.836
and Merton's
model
[max(Rm-Rf)]
Table 4.54 Coefficients for 2nd decile portfolio (ldnriksson and Merton’s
model)
Unstandardized Standardized
Model Coefficients Coefficients t Sig. Collinearity Statistics
B Std. Error Beta Tolerance VIF
1 (Constant) .019 .003 5.940 .000
Market 768 .038 1.284 20.254 .000 261 3.836
Premium
Dummy
variable for
Henriksson 426 .068 399 6.291 .000 261 3.836
and Merton's
model
[max(Rm-Rf)]
Table 4.55 Coefficients for 3rd decile portfolio (Henriksson and Merton’s
model)
Unstandardized Standardized
Model Coefficients Coefficients t Sig. Collinearity Statistics
B Std. Error Beta Tolerance VIF
1 (Constant) .014 .003 4.804 .000
Market
Premium .683 .036 1.150 19.161 .000 .261 3.836
Dummy
variable for
Henriksson 233 .064 220 3.670 .000 261 3.836
and Merton's
model
[max(Rm-Rf)]
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Table 4.56 Coefficients for 4th decile portfolio (lnriksson and Merton’s

model)
Unstandardized Standardized
Model Coefficients Coefficients t Sig. Collinearity Statistics
B Std. Error Beta Tolerance VIF
1 (Constant) 011 .003 3.863 .000
Market 593 .036 1.016 16.549 .000 261 3.836
Premium
Dummy
variable for
Henriksson .062 064 .059 967 337 261 3.836
and Merton's
model
[max(Rm-Rf)]
Table 4.57 Coefficients for 5th decile portfolio (lenriksson and Merton’s
model)
Unstandardized Standardized
Model Coefficients Coefficients t Sig. Collinearity Statistics
B Std. Error Beta Tolerance VIF
1 (Constant) .010 .003 3.438 .001
Market 494 .035 .860 14.086 .000 261 3.836
Premium
Dummy
variable for
Henriksson -125 063 121 -1.990 051 261 3.836
and Merton's
model
[max(Rm-Rf)]

Table 4.58 Coefficients for 6th decile portfolio (l¢nriksson and Merton’s

model)
Unstandardized Standardized
Model Coefficients Coefficients t Sig. Collinearity Statistics
B Std. Error Beta Tolerance VIF

1 (Constant) .008 .003 2.913 .005
Market 421 034 724 12.551 .000 261 3.836
Premium
Dummy
variable for
Henriksson -.284 060 -274 | -4.743 .000 261 3.836
and Merton's
model
[max(Rm-Rf)]
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Table 4.59 Coefficients for 7th decile portfolio (lnriksson and Merton’s

model)
Unstandardized Standardized
Model Coefficients Coefficients t Sig. Collinearity Statistics
B Std. Error Beta Tolerance VIF
1 (Constant) .006 .003 2.172 .033
Market 358 033 595 10.722 .000 261 3.836
Premium
Dummy
variable for
Henriksson
and Merton's -.443 .060 -412 -7.429 .000 .261 3.836
model
[max(Rm-Rf)]
Table 4.60 Coefficients for 8th decile portfolio (lenriksson and Merton’s
model)
Unstandardized Standardized
Model Coefficients Coefficients t Sig. Collinearity Statistics
B Std. Error Beta Tolerance VIF
1 (Constant) .002 .003 812 420
Market 304 034 496 9.070 .000 261 3.836
Premium
Dummy
variable for
Henriksson -560 060 -512 | -9.359 .000 261 3.836
and Merton's
model
[max(Rm-Rf)]
Table 4.61 Coefficients for 9th decile portfolio (lnriksson and Merton’s
model)
Mo Unstandardized Standardized
del Coefficients Coefficients t Sig. Collinearity Statistics
B Std. Error Beta Tolerance VIF
1 (Constant) -.003 .003 -1.025 .309
Market
- .238 .035 .383 6.851 .000 .261 3.836
Premium
Dummy
variable for
Henriksson -.689 062 -622 | -11.131 .000 261 3.836
and Merton's
model
[max(Rm-Rf)]
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Table 4.62 Coefficients for 10th decile portfoliolenriksson and Merton’s

model)
Unstandardized Standardized
Model Coefficients Coefficients t Sig. Collinearity Statistics
B Std. Error Beta Tolerance VIF

1 (Constant) -.021 .004 -5.167 .000
Market 108 051 181 2.139 036 261 3.836
Premium
Dummy
variable for
Henriksson -.825 .090 -773 -9.145 .000 261 3.836
and Merton's
model
[max(Rm-Rf)]

The difference between the alphas representingctsetg component of top-

performing and worst-performing funds is furtherastk from 0.089 (per Treynor and

Mazuy’'s model) to 0.058 (per Henriksson and Medomodel). This implies that

Henriksson and Merton’s model suggests that Turkiglype mutual funds performance

depends from market timing ability of fund manageiwe than suggested by the Treynor

and Mazuy's model, leaving less portion for selatti ability in explaining the

performance.

Table 4.63 Summary of Henriksson and Merton’s measas per deciles

Portfolio rank Portfolio rank
before Jensen's | Timing before Jensen's | Timing
evaluation alpha | measure evaluation alpha | measure
1 0.037 0.737 6 0.008 -0.284
2 0.019 0.426 7 0.006 -0.443
3 0.014 0.233 8 0.002 -0.56
4 0.011 0.062 9 -0.003 -0.689
5 0.01 -0.125 10 -0.021 -0.825

4.3.4 Carhart's 4-factor model

We employ Carhart’'s 4-factor model for performameeluation and analysis of

persistence in performance. The model is assumedpinre each anomaly in fund returns
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that are failed to be explained by the CAPM modigkrefore, we expect 4-factor model to
explain substantial portion of the variation in omltfund excess returns. 3 factors — size,
style and momentum, are involved in the model. H@xeafter implementing regression
analysis for the 4-factor model on SPSS applicati@nwitnessed that momentum factor
has statistically insignificant power to explair timutual fund performancp.values above
0.05 for each decile lead us to accept the nulbthgsis that momentum factor variable has
no explanatory power over mutual funds portfoli@ess returns. Since momentum factor
was formed in order to capture Jegadeesh and Tenoare-year performance persistence
anomaly, failure of momentum factor to explain fised excess returns suggests that
Turkish mutual funds does not exhibit performaneesistence in the short-run.

We excluded momentum factor from the model anderdgpmed the regression
analysis to indicate whether the Fama and Frer#iéetor model will succeed to explain
the variation in mutual fund performance. Our reseayields statistically significant
results which imply that we can rely on size anglestactors to properly measure the
performance of Turkish A-type mutual funds. R sguaalues are above 0.75 and except
10th decile portfolio overall portfolio R squarelwes are above 0.8 implying that market
premium, size and style factors are statisticalbwerful to explain at least 80% of
variation of mutual funds excess returns. Durbintdba statistics above 0.8 indicate that

the residual values of the variables are free faomocorrelation.

Table 4.64 Model Summary for 1st decile portfolio§-factor model)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .898(a) .806 .798 .028699650 1.429
Table 4.65 Model Summary for 2nd decile portfolio 3-factor model)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .914(a) .835 .827 .025672982 1.632
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Table 4.66 Model Summary for 3rd decile portfolio 8-factor model)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .930(a) .865 .859 .022168613 1.867

Table 4.67 Model Summary for 4th decile portfolio 8-factor model)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .906(a) .820 .813 .022154401 1.839

Table 4.68 Model Summary for 5th decile portfolio 8-factor model)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .937(a) .878 .873 .01687 1.933

Table 4.69 Model Summary for 6th decile portfolio 8-factor model)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .946(a) .895 .890 .016679754 2.048

Table 4.70 Model Summary for 7th decile portfolio 8-factor model)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .915(a) .838 831 .019816775 2.276

Table 4.71 Model Summary for 8th decile portfolio 8-factor model)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .916(a) .839 .832 021416114 1.972

Table 4.72 Model Summary for 9th decile portfolio 8-factor model)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .908(a) .825 .817 .024006020 2.246
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Table 4.73 Model Summary for 10th decile portfoliq3-factor model)

Adjusted R | Std. Error of
Model R R Square Square the Estimate | Durbin-Watson
1 .878(a) 71 761 .031934246 1.959

VIF statistics imply that there is no multi-colliaxéty, since their value is below
10. Although middle deciles (4th, 5th, 6th and 7gipduce statistically insignificant
results, overall the regression analysis resultsatstrate strong pattern in explaining the

performance variation across mutual funds.

Table 4.74 Coefficients for 1st decile portfolio (3actor model)

Unstandardized Standardized )
Coefficients Coefficients t Sig. Collinearity Statistics

Model B Std. Error Beta Tolerance VIE
1 (Constant) -.005 .005 -1.073 287

Market Premium 656 .039 935 16.646 .000 .902 1.108

Size factor (small

minus big) 147 .068 121 2.162 .034 .903 1.108

Style factor (high

minus low) -.287 .106 -.149 -2.692 .009 .933 1.072

Table 4.75 Coefficients for 1st decile portfolio (3actor model)

Unstandardized Standardized .
Coefficients Coefficients t Sig. Collinearity Statistics

Model B Std. Error Beta Tolerance VIE
1 (Constant) -.006 .004 -1.369 175

Market Premium .644 .035 .949 18.281 .000 .902 1.108

Size factor (small

minus big) .145 .061 124 2.393 .019 .903 1.108

Style factor (high

minus low) -.192 .095 -.103 -2.017 .048 .933 1.072
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Table 4.76 Coefficients for 1st decile portfolio (3actor model)

Unstandardized Standardized )
Coefficients Coefficients t Sig. Collinearity Statistics
Model B Std. Error Beta Tolerance VIF
1 (Constant) -.003 .004 -.882 .381
Market Premium 625 .030 .965 20.538 .000 .902 1.108
Size factor (small
minus big) 139 .052 125 2.659 .010 .903 1.108
Style factor (high
minus low) -.164 .082 -.092 -1.997 .050 .933 1.072
Table 4.77 Coefficients for 1st decile portfolio (3actor model)
Unstandardized Standardized )
Coefficients Coefficients t Sig. Collinearity Statistics
Model B Std. Error Beta Tolerance VIF
1 (Constant) .002 .004 642 523
Market Premium 529 .030 941 17.403 .000 .902 1.108
Size factor (small
minus big) 134 .052 .138 2.559 .013 .903 1.108
Style factor (high
minus low) -.133 .082 -.086 -1.623 .109 .933 1.072
Table 4.78 Coefficients for 1st decile portfolio (3actor model)
Unstandardized Standardized .
Coefficients Coefficients t Sig. Collinearity Statistics
Model B Std. Error Beta Tolerance VIF
1 (Constant) .004 .003 1.412 .163
Market Premium 497 023 957 21.461 .000 .902 1.108
Size factor (small
minus big) .076 .040 .085 1.908 .061 .903 1.108
Style factor (high
minus low) -.027 .063 -.019 -432 .667 .933 1.072
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Table 4.79 Coefficients for 1st decile portfolio (3actor model)

Unstandardized Standardized .
Coefficients Coefficients t Sig. Collinearity Statistics
Model B Std. Error Beta Tolerance VIE
1 (Constant) .008 .003 2.919 .005
Market Premium 514 023 929 22.453 .000 902 1.108
Size factor (small
minus big) .003 039 .003 .068 946 903 1.108
Style factor (high
minus low) 128 062 .084 2.062 .043 933 1.072
Table 4.80 Coefficients for 1st decile portfolio (3actor model)
Unstandardized Standardized _
Coefficients Coefficients t Sig. Collinearity Statistics
Model B Std. Error Beta Tolerance VIF
1 (Constant) .010 .003 2.977 .004
Market Premium 460 .027 .868 16.898 .000 .902 1.108
Size factor (small
minus big) -.065 047 -.072 -1.393 168 .903 1.108
Style factor (high
minus low) 188 074 129 2.558 013 933 1.072
Table 4.81 Coefficients for 1st decile portfolio (3actor model)
Unstandardized Standardized .
Coefficients Coefficients t Sig. Collinearity Statistics
Model B Std. Error Beta Tolerance VIF
1 (Constant) 011 .004 3.070 .003
Market Premium 488 .029 851 16.616 .000 .902 1.108
Size factor (small
minus big) -102 .051 -.103 -2.020 047 .903 1.108
Style factor (high
minus low) 245 079 155 3.081 .003 933 1.072
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Table 4.82 Coefficients for 1st decile portfolio (3actor model)

Unstandardized Standardized .
Coefficients Coefficients t Sig. Collinearity Statistics
Model B Std. Error Beta Tolerance VIF
1 (Constant) 014 .004 3.589 .001
Market Premium .503 .033 .817 15.279 .000 .902 1.108
Size factor (small
minus big) -122 .057 -115 -2.151 .035 903 1.108
Style factor (high
minus low) 377 .089 222 4.230 .000 .933 1.072
Table 4.83 Coefficients for 1st decile portfolio (3actor model)
Unstandardized Standardized )
Coefficients Coefficients t Sig. Collinearity Statistics
Model B Std. Error Beta Tolerance VIF
1 (Constant) .016 .005 3.103 .003
Market Premium 547 .044 762 12.469 .000 .902 1.108
Size factor (small
minus big) -.153 .075 -.123 -2.022 .047 .903 1.108
Style factor (high
minus low) .538 119 273 4.540 .000 .933 1.072

By focusing on the factor sensitivities we can oade the nature of the winner and

loser mutual funds, thus can explain the spreachutual fund performance. Regression

analysis results demonstrate that size and stglerfgensitivities change in a large range

across mutual funds: the difference between topwardt mutual fund sensitivities for size

factor is 0.30 and for style factor is 0.825. Hoee\the difference between betas is 0.109.

This leads us to conclude that sizable portionro§g-sectional variation in mutual fund

portfolio excess returns is explained by size (SMBY style (HML) factors. 3-factor

model alphas exhibit little spread of 0.021 fromO@5b to 0.016. Such a short range is

explained by the fact that the factors capture tambigl part of the fund return spread

explanation, leaving very little portion to alphas. abnormal returns and thus lead to

conclusion that almost no managerial skill exists explain performance variation.

Although the abnormal returns (alphas) are too kritak worthy to have a look at new

ranks of the portfolios in respect of these abnérmeturns. 3-factor model alphas as
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performance measure suggest that last year winnduain funds become losers in

subsequent periods and vice versa, since theyareaising from negative value (-0.005) to

positive value (0.016) across deciles as the deailks are increasing.

Furthermore, test results demonstrate that togedportfolios appear to hold more

small stocks than the bottom deciles. On the dtled, the returns on the top decile funds

are strongly, positively correlated with the stféetor, while the returns on the bottom

decile funds are strongly, negatively correlatedhvthe factor. It means that past top

performers mostly invest in growth stocks, whilestppoor performers invest in value

stocks.

Table 4.84 Summary of 3-factor model performance nasures per deciles

Style
Portfolio rank Jensen's Market premium | Size factor faéltor
before evaluation alpha sensitivity (beta) | sensitivity | sensitivity
1 -0.005 0.656 0.147 -0.287
2 -0.006 0.644 0.145 -0.192
3 -0.003 0.625 0.139 -0.164
4 0.002 0.529 0.134 -0.133
5 0.004 0.497 0.076 -0.027
6 0.008 0.514 0.003 0.128
7 0.01 0.46 -0.065 0.188
8 0.011 0.488 -0.102 0.245
9 0.014 0.503 -0.122 0.377
10 0.016 0.547 -0.153 0.538
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CONCLUSION

Research results found in the fourth part leadwohclude following points:

1) Although the portfolio excess returns are adjudigdheir systematic risk,
the mutual fund portfolios still stay in their ramkccording to their abnormal returns, i.e.
Jensen’s alpha is higher for top performers ancetder poor performers. It suggests that
the top performers possess managerial talent drey dre successful to outperform the
benchmark;

2)  The mutual funds included into the rank portfoldxs not change their rank
in respect of their market timing ability measurée results imply that market prediction
skill of Turkish mutual fund managers plays an im@ot role in earning abnormal returns
and staying in the first rank. Mutual funds in thighest rank are successful to forecast the
market movements, since in bull market period thesest in stocks with high market-
sensitivity and in bear market period they includ® their portfolios mostly lower beta
stocks. The opposite pattern is observed for peofopning mutual funds. Funds in the
bottom rank failed to correctly forecast the markeivements. While they expected the
market to rise and invested in high beta stocksnthrket exhibited decrease actually, and
vice versa, and therefore negatively affected #réopmance of these funds.

3) Itis evident that Henriksson and Merton’s modejgasts that Turkish A-
type mutual funds performance depends from mankend ability of fund managers more
than suggested by the Treynor and Mazuy’'s modelig less portion for selectivity
ability in explaining the performance.

4)  Momentum factor variable has no explanatory powsesranutual funds
performance. Since momentum factor was formed wbheroto capture Jegadeesh and
Titman’s one-year performance persistence anonfaijyre of momentum factor to
explain the fund excess returns suggests that Sturknutual funds do not exhibit

performance persistence in the short-run.
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5) After eliminating the momentum factor from the mbdedemonstrates
strong pattern in explaining the performance vemmtacross mutual funds, as sizable
portion of cross-sectional variation in mutual fumartfolio excess returns is explained by
size and style factors. Short spread in alphasrdrgpto 3-factor model is explained by
the fact that the size and style factors captubstamtial part of the fund return variation,
leaving very little portion to alphas, i.e. abnotmeturns and thus lead to conclusion that
almost no managerial skill exists to explain perfance variation.

6) Top decile portfolios appear to hold more smallcksothan the bottom
deciles. On the other hand, the returns on thedwgle funds are strongly, positively
correlated with the style factor, while the retumrsthe bottom decile funds are strongly,
negatively correlated with the factor. It meanst thast top performers mostly invest in

growth stocks, while past poor performers investalue stocks.
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