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ABSTRACT

This paper examines the two alternatives currently available to Swedish employees for the investment

of their PPM pension contributions. The aim of the study is to conclude which alternative is more
beneficial: to actively select which mutual funds to contribute to or to passively invest pension
contributions in the defaulbption Premiesparfondenin order to achiew this aim, all registered
PPMfunds as of October 2008re analyzed, using the meamariance framework developed by
Markowitz (1952).This involves using a two factor asset pricing model and historical standard
deviations for each fund. In addition, thencepts of utility certainty equivalent loss and return loss
areused to determine potenti al |l osses of wel fare
differing management fees between the two alternatsvasalysed by altering the asset pricmgdel

to take into account the low fee applicable to the defstibn The findings reveal that few mutual

funds yield a higheutility than the defaulbption In addition, any attainable gains are only marginal

and the cost of finding these top perfiing funds iscomparativelyh i g h . Further mor e, t
utility and return are likely to be negatively affected by the choice to actively manage their pension
contributions. Therefore, it appears that the defaption is most beneficial for the maijity of

investors.

Key words: PPMPremiumPensionAuthority, NationalPension, PremiesparfondefP7
Tutor: AssistanProfessor Paolo Sodini

Date:February 19, 2009. 10.15

Venue Room 343

DiscussantsRobert Redin (19805) and Daniel Vestergren (19717)

Acknowledgemerst We would like to express our gratitude towards Assistant Professor Paolo Sodini for his
invaluable guilance and opinions. Also, weould like to thankhe Premium Pensioiuthority, particularly
Marcela Cohen Birmarior help ingathering the data.

*) 20102@student.hhs.se **) 20108@student.hhs.se



Should an ingstor activelyselect funds okeepthe default option?

fPeople who are either reluctant or unable to choose a fund manager
for themselves should receive at least the same pension as-others

that is what we aim to achieve

Sjunde APFonden
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1. Introduction and Purpose

In 1999 the Swedish pension system was reformed and as almegukmium Pension System (PPM)

was introduced. PPM is a system which enables individuals to invest a certain percentage of their
pension contributions in mutual funds. This allows theviddal to determine how that portion of

their income pension is managed. For individuals who do not seek to actively manage their pension,
their contributions are automatically invested in the government run Premium Savings Fund
(Premiesparfondénmanagd by Sjunde AHFonden.

The purpose of this study is to examine this relatively new system and analyse the two
options which an investor can adopt: either invesPiamiesparfonderor invest in any of the
available mutual funds. The aim is to investigdte fuestion of whether it is more beneficial for
Swedish individuals to keep their moneyRnemiesparfonderr to actively select mutual funds in
which to invest. All 71Gundsexamined in the study@analysed in terms of diversification, using the
meanvari ance framework developed by Markowit z. Pe

alpha is not conducted.

1.1 Research Question

Every Swedish individual has to make a decision to either invest their future retirement money in
mutual funds as paof the PPM system or to allow Sjunde-&Bnden to invest their money for them.

As this decision is relevant to all Swedish residents, we believe that a comparison of these two
strategies can provide useful insight in how individuals should managdutuea retirement money.

Therefore this thesis aims to answer the following question:

Should an investor actively select fundkeepthe default option?

1.2 Contribution

This thesis makes two key contributions to the existing academic studies within the field of household
finance. Firstly, the thesis the first to examinavhether the defaulbptionis an optimal investment
given a certain risk aversion. Secondlye theis also makes recommendations for how to improve

the existing PPM system in order to benefit the individuals.

1.3 Outline

The outline of the thesis is structd as follows:In section two, we describe the Swedish pension
system in general and the PPMs®m in particularln sectionthree we outline a summary of

previousempirical findingsthat are relevant to oufield of researchin sectionfour, we present our
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theoretical frameworkused to answer the research questibn sectionfive, we present our
guantitative dataset useddonduct the analyssndthe assumptionshat are maddn section sixwe
describe oumethodologyIn sectionseven we present ouresultsand analysis. In sectiogight, we

conclude our studgndpresent sggestions for futureesearch topics
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2. The SwedisPensionSystem

In this sectionthe Swedish pension system is described. However, this thesis will only focus on one
componenbf the system, the premium pension. Therefore, no detailed descriptions regarding other

constituents will be considered.

2.1 The SwedishPensionSystem in Brief

The Swedish pension system is built on thpagts national pensior(allman pension)occupatonal
pension(tjgnstepensionandpersonal pensioffrivilligt sparande) The national pension is the base of
the system whereas the amount of occupaticaral personal pension an individual receives depends
on how much money the employer sets asideelsas the value of a personal pension insuralmce
the national pensiormoney is set asidor each citizeneachyear they work and pay income tax
Every yearan amount corresponding to %8% of the pension based incomeset aside fothe
pension entitlem® of which 16% is set aside for theacome pension and the remainind%, is
reserved fo the premium pensionin the premium pnsion each wage earner can choose hHow
investthe moneyamongapproximately700 mutual fundsAlthough theamount ofavailablefunds is
vast, a individual cannotold more than five at ime. When investing in a fun®PM buys shares in
the fundsfor the capital that is set asid&hen a person retires, PPM sells the shares in the funds and
the money is paidut as pensiorkigure 1depicts the Swedish pension system

Private Personal pension Savingsin bank and
Savings insurancecompanies

< Occupational pension- An agreement betweer
theemployer andhe trade unions, or directly
with the employee.

Premium Pension- The part of thenational
pension, wheran individual may choose
which fundsto place thenoney

National
Pension

< Income pension- The bulk of thenational
pension.

Guaranteed pension Received by someone
who may have hatbw or no income at all

\

Figure 1: Schematiadiagramof the Swedish pension system.

Managers for thenutualfunds in the PPM system offesy manageé n d i v tcagitaldol dyearly fee,

which varies between fusdPPM customers pay fund fees that are reduced by a price reduction
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model. It is a progressive model which means that the more cafliba¥ from PPMinvestorsto the

fund, the higher percentage the eawill be reduced by. Fund companies pay back the discounts to
PPM on a quarterly basis and the money allocated to each person is paid out to each individual's
account yearly. Hereafter, this discounted fee applicable to PPM savers is referred as the. PPM

2.1.1 Premiesparfonden

Premiesparfondeis the mutual fund managed by Sjunde-Béhden. If arindividual does not invest

in any of the mutual funds available through PPM, all their money will automatically be invested in
this fund* Since an individual can only invest Rremiesparfondeif they do not select any of the

PPM funds, it is not a listed fund among the available funds since it is not possible to hold a portfolio
with a fraction of the capital iRremiesparfonden

Once aninvestor has chosen to invest in any of the available PPM funds, it is not
possible to switch t&remiesparfondenit should be noted that there is one exception to this rule: if
any of the funds chosen by an investor are no longer available and ntugeissin be found from the
same fund manager, the capital invested in that fund will be transferr@iemiesparfonden
However, the solution is only temporarily permitted and the next time the position is altered, it must
be rebalanced to a portfolio cisting of selectable funds only.

The aim ofPremiesparfonders that those who do not wish to or are unable to choose
their own mutwual funds, can receive a pension ¢t}
the Swedish Parliament’s AP Funflg stipulated that Sjunde APondenbés capit al shou
in such a way that the total return earnedPbgmiesparfondenduring fiveyear periods, is at least as
high as the average of all funds that can be chosen actively in the premium parstén. In
addition, the risk should be lower. Not only dé&emiesparfondeaim to earn a return that at least
matches the average for all the funds in the Pi§Mem, it also offers a management fee that is one of
the lowest in the system. The fee tisaturrently applicable to the PPM savers is 0,15 pericent.

In order to depicP r e mi e s p ahistbricah pedom@rscerigure 2 compares the
fund to the one of the most diversified equity i

! Sjunde ARFonden, Annual Report 2007 p.10
2 http:/iww.ap7.se
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Historical development dPremiesparfondeandthe World Index denominated both in US
dollar and Swedish kron@he indices are rebased to ld@he inception oPremiesparfonden
Premiesparfonders gross of feeand denominated in Swedish krona.

Figure 2

In order tomanagethe SEK 90 billion that currently is invested iRremiesparfondenSjunde AR
Fondenemploys both internal and external asset mandget®rnal management means that the
investment decisions are being made by portfolio managers employgjdrue ARPFonden External
managemenieans that the investment decisions are made by specially engaged external portfolio
managersoften large speailist firms. Since the introduction oPremiesparfondenthe number of
external nanagers has increasedong with the U n d 6 ss umadsrsnemagemeniAssets under

managemenhas grown from SEK 15 billion at the inception ifiall 2000 toaboutSEK 90 billion at

the end of 2007.
Premiesparfondeis classified as a global equity fuhdnd invests in severdifferent

asset classe$he managemenmf the fundis governed by atrategicportfolio, whichshows the long

term breakdowrf the und's various assets, expressed m®portion of thedind's total market value.

Figure 3shows the strategic portfolios in 2008.

3 Sjunde ARFonden, Annual Report 2007 p-26
* http:// www.morningstar.se
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Private equity

funds: 8% /Hedge funds;

Nominal bond 2%

in GBP; 2%

Swedish shares;

Nominal bond 20%

in USD; 2%

Swedis
inflation linked
bonds; 4%

Emergin
markets shares;
Global shares;

10%
5

Figure 3: Investment proportions iRremiesparfonden

Most of the capital ilrPremiesparfonderabout 82%, is invested in shares listed on a stock exchange.
The majority of these investments, approximately 65%, are global equities, which means American,
European and Asian shar@he restis invested inshares orthe Swedish stock market (20%) and
Emerging Markets (1%). More than half of theidted equities are managed in such a manner that they
track the stock market index in that countdgoaknown as passive managemevtiereasabout 40%
of theselisted equitiesare actively managedThis meansthat the local managers in the various
countries buy and sell shares at appropriate times to maximize returns. Theemmanagnly
permitted tobuy shares irompanies that they have good understanding of and where they think they
can predict the trend.
All sharesarepurchased iocal currency which expos@&emiesparfondeto currency
risks. In order to prevent losses wheffior example, the dollar exchange rate changes
Premiesparfondehashedgedhalf of the foreign holding Furthermore, theuind also includes fixed
income investments. Half of these drdlation linked bonds. There are securities issued thy
Swedish state that provislea guaranteed rate of interest and pravecagainstinflation losses.
Inflation linked bonds do not onlyay theguaranteed interest ratbey also compensater inflation.
The other half of the interest rate investments are made in U.S..ldndddninal government bonds.
Premiesparfonderinvests inan asset clasg&nown as alternative investmenishich
includes hedge fundsindprivate equity fundsPracticallythe fundinvests in funds that in turinvest
in a number of hedge funds and private equity funds. Investments are made only if they meet the
liquidity requirements othe Swedish Financi@upervisory Authority Einansinspektiongrfor these
types of investmentd his asset class also includes units in listed companies, which in turn primarily

invests in shares in unlisted companies or private equity funds.
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2.1.2 Co-operation Agreement wth PPM

To be permitted to offer funds via tReemiumPension system, a fund manager must be authorized to
operate a fund management business in Sweden. In addition, an agreement between fund managers
and PPM governs the cooperation. In order to enstmg &reatment, PPM has decided to apply the

same terms and conditionis all fund managers. The aperation agreement consists of a brief
contract form that includes the agreement to enter inteaemtion arrangement, and of the general

terms and catitions that apply at any time between PPM tirafund managers.

2.1.3 Restrictions to the PPMSystem
If one decides tanvest in the available mutual fundbhe PPM system is constrained by some rules

which an investor ought to take into account:

1. Noshort selling The PPM system does not allow short selling, hence there is not possible to
hold a negative position in any thfe PPM funds.
No borrowing It is not possible to borrow money through the PPM system.
Limited number of fundsThe investment uwerse includes all funds available, but an
investor is not permittedchs already mentioneth hold a portfolio containing more than five

of these funds.

5 http:/Aww.ppm.nu

10
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3. Previous Research

Although the Swedish pension system reasived someublicity in recent tire$, no study closely
related has been conductddowever, there ara few studies that shild bebornein mindthroughout
our study. Some of them examine the correlation betweenrfedaral performance whilsthers are

within Behavioural Finance.

DaHhquist, Engstrom and Sdéderlind (200@und that lowfee funds outperform higfee funds. The
study was done on Swedish mutual funds. In line with their results, Carhart (/5 negative
correlation between fees and performance for U.S. mutual.funds

Palme, Sundén and Sdéderlind (20€dQnd that the relationship between income and
level of risk ina portfolio is somewhat t$haped: lowincome investordgake on more risk than
middle-income earners, and higihcome earners take on more risk thandtgdncome earners. They
also fownd that workers in the manufacturing secttine sector that is probably most correlated with
the Swedish stock marketare less likely to invest in foreign assets and thesexhibiting some
Ahome biaso.

Engstrom and \Wsterberg (20043howed that individuds chase past returns and have
strong preferensefor low-fee funds. An even more important determinant of fund inflow is
information cost. For instance, foreipased funds with a track record similar to that of a ektin
fund attract fewer investors and receive less capital. Furthermore, new funds without a track record
also receive less capital. A few of these studies analyses the relationship between gender and
investment decisiorEngstrom and Westerberg (2003jpwed that women and younger individuals
are more likely than men and older individuals to make an active investment deciSive
Soderberg (208) foundthat women hava tendency to be more horh@msed than men. Howeyéehe
homebiasedess seems to lzevariable highly affected by e.g. place of employment.

Engstrom (2004pbtainedevidence that active portfolio management creates value and
finds a positive alpha for the average portfolio manager pursuing an active management strategy. The
paper also stws a positive relationship between value created and trading aciitétyners (2000)
and Ipolito(1989) supporthe findingsthat active management can create value

5See e.g http:/iwww.ft.com

11
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4. Theoretical Framework

This section provides a brief background to the financial theory underlying the methodology of this
thesis. Specifically, theoncepts of portfolictheory, return lossesand investor preferences are

presented.

4.1 Portfolio Theory

4.1.1 MeanVariance Framework

Modern Portfolio Theory is primarily based on the findings of Harry M. Markowitz and William F.
Sharpe. Markowitz studied the effects of asset risks, correlation and diversifichtiexpected
investment portfolio returns, and described how to combirsetamto efficiently diversified
portfolios. Specifically, an efficient portfolioc
risk for a given level of return expectation or, alternately, no additional expected return can be gained
without increasing the risk of the portfolio. Furthermore, all portfolios that provide the highest
expected return for a given level of risk are said to ligherefficient frontief

Based on thevork of Markowitz, Sharpéntroduced the famous Capital Asset Prigin
Model (CAPM),which is used to etermine the cost of capital ah asset.The formula takes into
account t he as s-diediflablesriskras wetl as ¥he éxgected oetum of the market as
a whole and the expected return aftheoreticakisk-free asset. The model is based on the rational
assumption that investors shouldot be compensated for risk that they can avoid simply tfirou
diversification, idiosyncratic risklhe exected return of any financial asseatxording to the Capital

Asset Pricing Model given bgquation4.1
E(R ) =R + b, (E(Rm) - Ry ) (4.1)

Where:

E(R ) = Expected return of asset
R, = Risk-free rate of return
b, = Beta of asssit

E(Rm) = Expected market return

CAPM, being a single factor model, has been fiercely dispsitex its inceptionasa

number of studies rejected that an intercept of a regression on excess returns over excess returns of the

" Markowitz, H., 1952, Portfolio Selection, The Journal of Finance, Vol. 7, No. 1, gpl.77
8 Sharpe, W., 1964, Capital Assets prices: A Theory of Market Equilibrium under Conditions of Risk, The Journal of
Finane, Vol. 19, No. 3, pp. 42842.

12
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market is zero, which would implyat the CAPM does not hold. The most famous critique was put
forward by Ros$ Roll*° and by Roll and Roswgethet'. One reactiorio the critiqueimplied that
CAPM wasdeveloped ito severamultifactor asset pricing models such as ICAP&hd AP,

4.1.2The SharpeRatio, Return Lossand Investor Preferences

William F. Sharpe has also named a measure ofdgksted performancéThe measure, along with

other measures, is often used to rank the performance of portfolio or mutual fund managers, but ca
also be used in the context of expecteturns. The ratio is a rewatd-variability ratio and is
specified inEquation4.2

:E(R' Rf)

S.

S (4.2)
Where:

E(R - R, ): Expected returover the risk free interest radé asset .

S, = Standard deviation of asset

While the Sharpe ratio is a rather straightforward measure, its numerical value is not
easy to interpret. Faexample, comparing the ratios of two portfolios, A and B, might suggest one
portfolio is outperforming the other. But the differemo@ght not bemeaningful from an economic
view.

An alternative tahe Sharpe ratio is threturnloss measure. Likthe Sharpe ratio, the
returnloss measure focuses on total volatility as the measure of riskhdateasure has the easy
interpretation of the difference in return relative to the benchmark portfolio. To compute the return
loss measureone of the portfdios is mixed with T-bills so it matches the volatility of thether
portfolio (benchmark portfolip This adjusted portfolio isalled A*. Because the two portfolios now

have the same standard deviatione carcompare tem simply by comparing returns.

Return Loss =f, - I'g (4.3)

°RobLR., 1977, A Critigue of the Asset Pricing Theoryds Tests
Y Ross S.A., 1976, The Arbitrage Theory of Capital Asset Pricing, Journal of Economic Theory

" Roll, R and Ross, S.A., 1980, An Empirical of the Arbitrage Pricingpfyy The Journal of Finance.

2 Merton, R.C., 1973, An Intertemporal Capital Asset Pricing Model, Econometrica, Econometric

Society.

¥ Ross, S.A., 1976, The Arbitrage Theory of Capital Asset Pricing, Journal of Economic Theory

4 Sharpe, W. F. 1966. "Mutual Fund Performandetrnal of Busines39 (S1): 119138

13
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E(R)
A .
CALB
Return loss B CALA
/
/ A
A*
R
» S
S a ) b

Figure 4. The return lossneasure illustrated.

The graph shows éhreturn lossneasure for portfolio A. The Capital Allocation Line (CAt¢picts
all possible combinations of the portfolio and thefigle asset. We move down the capital allocation
line, corresponding to portfolio A by mixing it with-Gills until we have reduced the standard
deviation of the adjusted portfolio to the one for fmi®@ B. The returAdoss measure is then the
vertical distance between adjusted portfolio, A *, and portfolio B. As we can see from the graph, A has
a negative value which means that its Sharpe ratio is less than that of portfolio B.

Another measure waim to employ istte concept of welfare consequenedsch is a
widely used framework in imroeconomics. The theorgims to explainan i nvest or és pr
between different consumption bundi8sippose for instance there exist only two go&dsndY, and
a bundleof these is createdthich we calla. Then, a person is asked to identify all the bundles that
gives the same amount ofility as consuming bundia Using the answers, so calledindifference
curvecan be drawnin this study we aim to implement a similar framewaork in our analysis with the
exception that the goods are expected excess return and standard deviation. The bundles that are
available are the funds in the PPM systémthe appendix to thepaperDown or Out: AssessinThe
Welfare Costs of Household Investment Mistakeen by Calvet, Campbell and Sodini (200 the
authors use¢his methodologyn a waywhich we aim to adopt. By introducing a measure called utility
loss (UL) it is only necessary to consider the Qlearatics of two funds as well as the riglversion

(g) of aninvestorin order to compute welfare effects. Formally the equation is written:

5 Bodig Z. Kane A. Marcus A.J. (2005) Investments B edition , New York, McGrawHill, pp 868870

14
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S2- g
uL =—— (44)
2g,

Where:
Sé = The squar@ Sharpe ratio of a benchmark
S? = The squared Sharpe ratio of the furettitby investori.

g = Riskaversionof investori.

We consider an investomwith risk aversiong, and observed Sharpe rat . If the investorinstead

adopts the Sharpe rati®;, of a benchmark, the effect on utility is equivalent to an increase in the
riskless interest rate given lyquation 4.4. The utility loss increases with the inefficienoy the

selectable PPM fundSZ - S7, and decreases with the investor risk avergioWhile the Sharpe

ratios are easily measured, the selectiop; afust be addresselligure 5 depicts this concept.

Indifference curves

Excess Return Mean (%)

Return Standard Deviation (%)

Figure 5: The concept of Utility Loss (UL) illustrated.

In this study, the benchmarlSé, is the default option as we aim to investigate the welfare effects for

certain levels of risk aversion if an investor is Igeactive within the PPM systerin the article by

15
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Calvet, Campbell and Sodir(R007), the authors also introduce an equation for estimating an
investoros risk aversion, given the cdbrhpatethee r at i

inferred g , one should emplokquation 45.

S

g =— (4.5)
WS,

Where:

W, = Weight of risky asset.

S, = Standard deviation of portfolio
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5. Data

In this section we present the datet will be analyzed in this study aadgue for the assumptions
beingmade. The datpresented in this secti@momes from reliable data sourcesch asMorningstar

Direct, the PPM authorityThomson DatastrearBwel e nCeérdralBan k 6 s ( Ri ks bamchkens)
the Federal Reserve (FED).

5.1 Data Description

5.1.1 FundData
The core data in this study consists of monthly retappicable teceach fund that wasategorized as

aPPM fund in October 20084onthly, dividend adjusted, Swedlisrona returnsnet of fee¥, from
each fundds i ncept i &Marnindstat RirectaThee returns are reealcutated tb r o m
reflect historical egess returns by subtracting tmenthly Swedish krona risk free rafthe 3month
Swedish Thill*’ from the Swedish national bank (Riksbanken) is used as proxy.
The total amount afnorthly returnobservationsn our data sesums up to 7220 The
average and median life time of the funds &2 dnd 97 months, respectively.

5.1.2 FundCategories
All funds in the sample areperend funds. The funds in the PR3yistem are classified eéhas

Equity, Fixed income, Mixed, MoneMarket (MM) or GeneratonAccor ding to Mornni
definitions equity funds invest primarily in equitieBxed income primarily in bondsnixed funds
(also known as balanced or hybrid funds) have a rather equal split between equities and bonds whereas
MM funds invest in short term debt instrumentsd can be viewed as a rather safe investment
Generation funds, however, contain mostly shanden retirement is far off and are gradually
transferred to more interelséaring securities as one approaches retiremenfagetding to the PPM
authority, hese are primarily made for those who do not want to be very active once they have
changed frm PremiesparfonderHereafter, ve will treat these funds as mix&d.

The money market funds, 3% of the total sample, are assumed in line with Calvet,
Campbell and Sodini (27) to earn the risk free rat&his assumption is consistent with the data we
haveonthese funds

The total amount of funds in the dataset sums upl® (691 when MM funds are
excluded) where equity tinds constitute themajority. The geographical domiciles of thenfls show

that the majority com&rom either Sweden or Luxembourg.

18 These fees will henceforth be proxied by total expense ratios (TER).
7 http://www.riksbank.se/
18 Morningstar categorises Generation funds as Mixed funds.
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Mixed/Gener.
8%

MM 3% Jersey 1%

Luxem. 43%
Jk Finland 7%
Ireland 4% U.K. 2% \_NorwavS%

Figure6:Fundsd distri buti on Figwe 7cFandedgtabutipn by domicile

Fixed
income 9%

Tablel:Equity fundsd distribution by Morningstai

Other Europe guity 24% India Equity 2%
Global Equity Large Cap 12% Latin America Equity 2%
Emerging Markets Equity 8% Other Sector Equity 2%
Europe Equity Large Cap 8% Real Estate Sector Equity 2%
US Equity Large Cap 6% Global Equity 2%
Japan Equity 6% US EquityMid/Small Cap 2%
Asia ex Japan Equity 4% Financials Sector Equity 2%
Technology Sector Equity 4% Asia inc Japan Equity 1%
Europe Equity Mid/Small Cap 4% Resources Sector Equity 1%
Global Equity Mid/Small Cap 3% UK Equity Large Cap 1%
Healthcare Sectdgquity 3% Other Asia Equity 0,3%
China & HK Equity 3% UK Equity Mid/Small Cap 0,1%
5.2 Fees

5.2.1 FeedApplicable to PPM Savers
Depending on how much money PRgversin totalinvest in a certain fund, the yearly fee they need

to payis affected As already mentionedhé more money being invested in a particular fund, the
higher discount the PPRBhavers will get. The figure is determined using a progressive formula (which
we do not present herd)loney is paid back tthe PPM authority quarterlyfrom the fund managers
whilst the PPM authorityjuses that inflow to reducthe yearly fe attributable to a fund for the
investors annually. This implies that PPdvers do not pay as much in management fees as investors
who invest outside the PPM framework. Asnajorcomponentn our dataset, waaveeachf und 6 s

historicalPPM feegeported on a yearly basis. All these figures are received from the PPM authority.

5.2.2 Total Expense Ratio
In addition tothe historicalPPM feeswe havee c ei v e d e atorical tital expkdss ratios

(TER). TER is a measure of the total costs associated with managing and operating a fund. The cost

18



Should an ingstor activelyselect funds okeepthe default option?

consists primarily of management fees, and is hence agoag of historical management fees that

investors outside the PPVamework have to pay. Specifically, the TER is estimated as:

_ TotalFundCost

= (5.2)
TotalFundAsset:

In Table2, thePPM feesand TER by fund category are shown. In general, equity fundh@nsost
expensiveollowed jointly byfixed income andnixed funds Money market funds are disregarded as
they are assumed to yield the risk free rate.

Table 2: Historical (pooled years)averagemedian max and minimum annuédes by fund category

Equtiy Fixed income Mixed/Generation
Average TER (%) 1,78 1,03 1,01
AveragePPM fee(%) 0,99 0,64 0,64
Median TER (%) 1,77 0,85 0,85
MedianPPM fee(%) 1,00 0,52 0,51
Max TER (%) 531 3,01 2,86
Min TER (%) 0,00" 0,15 0,15
Max PPM fee(%) 3,01 1,83 1,71
Min PPM fee(%) 0,00%° 013 0,13

¥ The figure stems from the furvanza Zerawhichis a passively managgeero feejndex funds, which aim to follow
developments in the 30 largest companies on the Stockholm Stock Exchange.
20 |

Ibid.
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6. Methodology

In order to evaluate and compare each fund viRtemiesparfondenwe will plotall fundsin the
meanvariance framework developed by Markowitt952). Each fund will be evaluated net thfe
PPMfeeand netofP r e mi e s p a r.fAlsm cueendy sffects evill be taken into account as the
expected returns are to be estimatesihg bothai L o c a |l addafiGlobal CAPMd By doing

the analysis with slightly different inputs, tleenclusionswe can draw at the ehwill be more

reliable Premiesparfonden and the PPM funds are evaluated in terms of their diversification, how

they cevary with the market. Performance analysis, estimating the fund6s

purpose and will hence not be considered.
6.1 ExpectedExcessReturn

6.1.1 TheModel

Expectedexcess returnare notoriously difficult to estimate and some funds have only short samples
of data.Given the uncertainty in this type of estimate, we infer the mean return from an asset pricing
model. Everif the model is not exactly correct, it is likely to deliver better estigtit@nusingmeans

of historical returns.

Since the funds that aselectablavithin the PPM system are either equity funds, fixed
income fundsor mixed/generation funds, wesedfactors that can explain movements on both global
equity markets and global bond markets. The model we aim to use is essentially an extension of the
Global CAPM* employed by Calvet, Campbell and Sodini (2Q@ith the difference that we add an
explanatoy variable, the global bond market return. The models we usragstexpected returns in
either Swedish krona (Local CAPMyr US dollar (Global CAPM) Furthermore, as we aim to
estimate expected excess returns net of fees applicable to the PPM sysideduetethe expected

PPM fee(amotivation is shown in 6.1.3The models are formally written Equatiors 6.1and6.2

€l = £EE)+ SEGS)- ElF )| .
El1) = D22 (- 1) 7
Where:

bf; = The correlation with the global equity markétfund i when the market is denominated in US

dollar.

2 The global CAPM is a natural pricing framework for an analysis of diversification as it captures the expected return due to
covariance wi global equity markets. It is assumed that assets are priced on world markets in amoin&imatency (the
US dollar).
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bﬁSEK = The correlationwith the global equity markeif fund i when the market is denominated in

Swedish krona

E( mt) TheUS dollar expected annual global equity market excess réturn.
E(rnfthKe) = The Swedish krona expected annual glbequity market excess retufh.

b; = The correlation with the global bond markétfund i whenthe market is denominated in US

dollar.

by = The correlationwith the global bond markeif fund i when the market is denominated in
Swedish krona

E(rbsf ) = The US dollar expected annual global bond market excesa.fetur
E(rbStEKe) The Swedish krona expected annuabgl bond market excess retin
E(fif’PMfee) = The expecte®PM feeof fundi.

= An error term, a random variable with expeoctatlieequal to zero.

6.1.2 Beta Estimates

In order to employ the modeis 6.1.1, each fundbs bet asalcolatimgdacht o
f u n dedas the model can be implemented. In our study, vewe used the beloviour beta
calculationdor each fund:

$ Cov(rlt ’ mt - )

b Va,—( $t) (6.3)
$ _ COV(I’” ’rbt -rf$,t)

ba = var(rs, -rd,) (6.4)
SEK _ Cov(rlt , n?tEK'rfStEK)

by Var( SEK _ rfStEK) (65)

bSEK - CO\/(rlt ’rbt rfStEK) (66)

Var(rS¥ - r )

2 The excess return is computed by deducting the yearly risk free rate proxied by the 1 yekitl {f6rit the average
annual reten on the U.S. dollar World Index from 192808.

B The excess return is computed by deducting the yearly risk free rate proxied by the 1 year Shitidisinilthe average
annual return on the Swedish krona World Index from 12@&38.

% The excess ratn is computed by deducting the yearly risk free rate proxied by the 1 yeabill$rdm the average
annual return on the U.S. dollar IBOXX from 192808.

2 The excess return is computed by deducting the yearly risk free rate proxied by the 1 yéstt Swiidrom the average
annual return on the Swedish krona IBOXX from 1-2988.
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Where

riiDz Monthly excesslomestic wedish kronpreturn offundi, netof fees
rrﬁ’t = Theequitymarket US dollar return
rrft = Thebondmarket US dollar retutn

r$, = The risk free US dollar retuffi.

SEK
mt

r = The equitymarketSwedish kronaeturn

o = ThebondmarketSwedish kronaeturn

r°e = The risk freeSwedish kronaeturn®’

The market equity returis measured as the US dollar return on Mergan Stanley Capital
International World IndeX (World Indey in Equation6.3and6.4 whereas the Swedish krona retirn
onthe World Indexare used ifEquatios6.5and6.6 The i ndex is retrieXed fro
As the index is not available in Swedish krona, we have used the historicdlSBKexchange rates
from Thomson Datastream. These are then used in order to compute the World Index denominated in
Swedish krona.

The market bond return is proxied usitige IBOXX Euro Overall Inde®® (IBOXX)
which is one of the most diversified bond indices available. ddta is r&ieved from Thomson
Datastream in both US dollar and Swedish krona.

6.1.3 ExpectedExcessM arket Return

In order to implement our model, it is necessary to have an estimate of annual US dollar and Swedish
krona expected excess returns on the global equity market as well as the global bondByarket.
taking the World Index per annum historical average retdung the period 1983008 we get a

proxy for the market return. Using the same method but for the IBOXX index, we get a praixg for
bond market return. As the inception of this index occumet®98, we can only consider the period
19982008.

% The risk free US dollar return is proxied using the@nth Tbill retrieved from FED.

27 The risk free Swedish krona return is proxied using theoth Tbill retrieved from the Swedish National Bank.

2 Morgan Stanley International World Index comprises stocks from 22 developed countries of which 14 are European
markets.

29 hitp://www.msci.con

30|BOXX Euro Overall Index comprises Sovereigns from eleven European countries, Non Sovereigns such as sub
sovereigns, collateralized and corporates. The index also comprisesoMeneigns indices and Maturity indices.
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6.14 Treatment of Fees

As our data consists of monthly returns that are nétex,the implication of using our asset pricing
modelhas to be carefully considereissuming that CAPM holds, the below equation must hold:

)_ Cov(ri,t - rf,t’rm,t - rf,t)
Mt

" Naf ) e

E(r. -

it

Where:

r,, = The gross return of furicat time t.
ri . = The risk free rate at time t

Ime = The market return at time t.

Equation 6.7can be rewritten as:

N
)_ COV(I’“ + fi,t AT rf,t)
-l )=

varlr,, - 1;,) E(rm't - rf't) ©9

E(rN +f,,

it

Where:

ri't“ = Net of fees return of fundat time t.

f,; = The fee of fund at time t.

If we then assume‘ov(fi,t . rf’t)= 0 which is a logical assumption, vean write:

cov(r_N S P rft)
E(rN _ rft)z it , m, )

Var(rm,t _ rf’t) E(rm,t - rf,t)' E(fi,t) (6.9)

it

As we have to consider the particular discounted fees for the PPM funds, we didpigtthe
expected?PM fee(which we proxy by taking historical averagés)Equation 68. We then obtain the

below equation which shows the intuition for uskguations 6.1and6.2.

N
E(I’ ND _ )_ COV(I‘M “ ol - rf,t)
i ft)—
' Var(rm’t - rf't)

E(r,., - r,,)- E(f77) (6.10)
Where:
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ri’t“D = The return of fund at time t,net of discounted fees.

f."PV® = The discounted fee of furidt time t.

6.2 Standard Deviation

Al ong with expected annual excess returns,
deviation in order to make it possible to
historical annual figures, we getasonablyoodproxies for futurereturn volatility.

6.3 Evaluation

In order to answer our research qiestwe will consider the funds terms of Sharpe ratios. For
robustness, we conduct the same analysis fotalbal and Global CAPMAs the amount of funds is

us e

large, we will focus only on certain funds. In order to do so, we define nine risk categories where each

categoryrepresents the funds with standard deviatietweenl1-5%, 510%..40% (seeTable 3.
Within each category, we csiderfive funds™ The 100", 95", 75", 50" and &" percentiles in terms

of Sharpe ratios. Oncedbke funds are identified, the utilitgnd return losseare computed where

Premiesparfondems the benchmarkSincerisk aversion,g;, must be addressddr the utility loss

calculations we both compute the inferred figuresingEquation4.5 as well as lettingg, go from
0510 é50.

Table 3: Selected risk categories

Standard deviation (% Risk category
0-5 1

5-10

1015

1520

20-25

2530

30-35

3540

40-

O©CoOoO~NOOITAWN

All utility - and return loss figures will be estimated when the fundsetrefPPM feesand when all
funds are net of the same fee applicabl@temiesparfondenBy doing so, we will get an idea of how

much the low fee dPremiesparfondenontributes to its attractiveness.

31 The reason why we consider motly the best funds is simple. Imagine for instance an investor who is not informed, and
randomly picks a fund. By investigating the percentiles, we get a clue of what the odds are the investor will attain a higher
utility compared to the default option.

32 we will assumel = lwhich means the investor has 100% of its wealth in the particular fund.
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7. Results andAnalysis

In this section weresent the figureand diagramsyeneratedby the modelin section6. The results
will be presented ithree parts: Firstly, we show the mewaariance diagrams. Secondly, wensider
Premiesparfonden in terms of Sharpe ratidsirdly, utility lossesand return lossesire estimated
Complementaryables andscatter plotgo all figuresare shown in Appendix &nd B

7.1 MeanVariance Diagramswhen funds are net of PPM Fees

In Figure 8 below,the funds within each percentile and risk category rendered by the Local CAPM are
illustrated Noticeably Premiesparfondeseems to be one of the most efficient funds.

12—

Excess Return Mean (%)
T

<0, g 4 C. @ = Best fund
7 393 oo < = 95th percentile
S A = 75th percentile
27 o0 v = 50th percentile

O = 25th percentile

T T T T T
0 10 20 30 40 50

Return Standard Deviation (%)

Figure 8: Diagram showing the funds within each percentilde fund that is assigned a star is
PremiesparfondenThe funds are assessed net of PPM fees and the Local CAPM is used.

The correspondip diagram using the Global CAPM illustrates a somewhas dense pattern

However,Premiesparfondestill seems to be one of the most efficient funds.
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Figure 9: Diagram showing the funds within each percentilehe fund assigned a star is

PremiesparfondenThe funds are assessed net of PPM fees and the Global CAPM is used.

The conclusion we can draw from the above diagrams isPtemiesparfonderis anmong the top
performingfunds from a diversification point of view. To get a more detdibverview, wehave to
consider the fundds Sharpe ratios.

7.2 Sharpe Ratio Analysis

As we mentioned isection 4 the Sharpe ratio can be used tckramds. Although this does not give

a comprehensive picture,iitdicateshow Premiesparfondeis doing compared to other PPM funds.
From theLocal CAPM, Premiesparfondehas a estimatedsharpe ratio of @2 while it equals0,30
usingthe Global CAPM.Tables4 and5 presentthe funds that outperforfaremiesparfondenWhen

the Local CAPM isused,only 13 funds have higher figures wheredsfunds ouperform the fund
using the Global CAPM Considering the large amount of PPM funds (691 when MM funds are
excluded), the Sharpe ratios indicate tReemiesparfondeis among the most attractive ones.
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Table 4:

Funds that outperforfremiesparfondem terms of Sharpe ratiaghen the
Local CAPM is usedAll funds are estimated net BPM fees

Fund (risk category) Class Sharpe ratio Betagqury  Betasond
Folksam LO Varlden In¢4) Global Equity Large Cap 0,335 0,99 -0,85
Folksam Tjanstemanna Varldé) Global Equity Large Cap 0,334 0,98 -0,89
Nordea Generationsfdril98084 (7) Allocation 0,323 1,12 -1,12
Nordea Generationsfond 196@ (4) Allocation 0,323 1,08 -1,06
Nordea Generationsfond 197@ (4) Allocation 0,323 1,08 -1,06
Nordea Generationsfond 195@ (4) Allocation 0,322 1,08 -0,87
SPP Aktieindexfond USA4) US Equity Large Cap 0,322 1,00 -1,05
Nordea Generationsfond 1959 (4) Allocation 0,322 1,08 -1,02
SEB Generation 6(4) Allocation 0,322 1,01 -1,07
Nordea Generationsfond 1979 (4) Allocation 0,322 1,08 -1,00
SEB Generation 7(4) Allocation 0,320 1,00 -0,97
SEB Generation 5(4) Allocation 0,320 0,96 -1,34
Swedbank Robur Aktiefond Pensi¢f)  Global Equity 0,320 1,03 -1,03
Average 0,324 1,04 -1,02
Premiesparfonden(3) Global Equity 0,320 0,86 -0,98
Table 5:

Funds that outperforfremiesparfondem terms of Sharpe ratiaghen the
Global CAPM is usedAll funds are estimated net BPM fees

Fund (risk category) Class Sharpe ratio Betagqy Betagond
AMF Pensions Aktiefond5) Other Europe Equity 0,363 1,10 0,34
Spiltan Aktiefond Sverigé€s) Other Europe Equity 0,337 1,08 0,19
Ohman ForetagsOblgsforid) Other Europe Fixed Income 0,329 0,25 0,77
Nordea Vendja Ac€7) Other Europe Equity 0,322 1,45 0,23
F&C European Small Cap &) Europe Equity Mid 0,313 1,03 0,24
JPM Global Natural Resources (7)  Other Sector Equity 0,311 1,36 0,82
Swedbank Robur Balkanfor{d) Emerging Markets Equity 0,307 1,51 0,50
Vasternorrlandsfonden Ir(d) Other Europe Equity 0,306 0,79 0,26
Premievalsfonden In@) GlobalEquity Large Cap 0,305 0,95 -0,22
First State Glb Resources (6) Other Sector Equity 0,302 1,13 0,52
Average 0,320 1,07 0,37
Premiesparfonden(3) Global Equity 0,30 0,82 -0,21

Interestingly,Table 4and5 indicate that the source Bfr e mi e s p agoofl diverdifeatidn ss
predominantly derived from its relatively lowriskh e f undbés betas are among |
one fundoriginating froma lower risk category outperforn®semiesparfonderiFurthermorethe
comparativelyjlow bond betaslerivedby the Local CAPM igartly explained by thetrengthened
Swedish krona during the periadwhich we havaime serieglata of the IBOXX indexfor instance,
the USD/SEKexchange ratan mid 2001 was about 10,9 whiistwas 6,0 in mid 2008Consequently
the IBOXX indexdenominated in Swedish krohas duringl9982008shownlong periods with
negativemonthly returns
Experimentally, we also estimated each fund within the mveaance framework

using the fee applicédto Premiesparfondefor all funds, i.e. @,5%. Naturally, the attractiveness of
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the fund deteriorated somewhat. Whenltbeal CAPM is used44 funds outperfornthe default
optionwhile only 30 fundsoutperform the default optionhen theGlobal CAPM is used.For a more
detailed overview, segigures A1 andA2 in the appendix

Another interesting aspect we would like h@hlight originatesfrom the figures in
Table4. All funds are Swedish and are managed by well known fund manageadsdition a majority
of them are generation funds, tailor made for the pension system. Recalling the findirgkniey
Sundén Sdderlind 2009 and SaveSdderbergh (2003}t is interesing to investigate whether the
Sharpe ratios are high due aolarge fee discount,e. if the money inflow to these funds is above
average By comparingthe differencebetween thissubsamplé saverageTER and PPM feestthe
corresponding figures for thehole samplgit is possible to get a hint of the relataree of themoney
inflow to thefunds in thesubsample.

The average TER and PPM fee of the mixalbcation)funds inTable 4are 0,50%
and 0,36%espectively For the whole sample, the average TER and PPM fee among the mixed funds
are 1,01% and 0,64%@ able 2), respectively. Hence, the discount does not seem to be extraordinary
large. Instead, the attractivenegshe funds in the subgrougiginatesfrom the low fees (0,36% vs.
0,64%). For the equity funds ifable 4 a similar argument can be masiacetheir average TER and

PPM fee are 0,38% and 0,27% respectively. These fighh@ddbe compared to the sample mean of
1,78% (TER) and 0,99% (PPM fee).

7.3 Utility Losses

7.3.1 Utility Losses net oPPM fees
When we conduct the analysis using infdrmisk aversion from the best fund within each risk

category, the result®r the Local CAPMindicatethatan investoris betteroff picking the best fund
within risk category4, which yields a utilityloss of -0,2%% For the Global CAPMan investor can
attain slightly higher utilities for risk categories 2,4,5,6 and 7. In this case, an investor cammttain
increasd utility equal t01,3%. The utility lossesusing the inferred risk aversiomse presentedn
Tables6 and7.

Table 6: Utility losses per risk category and percentile using inferred risk aver3ibad.ocal CAPM is

used for estimating expected returimgerred gamma within bracket\l numbers are
annualized

Risk category

Percentile 0-5% 5-10% 10-15% 1520%  20-25% 2530% 30-35% 3540% 40-%

100]| 09 (4,0) 0,3(3,00 02(22) -02(221) 06(1,4) 06(11) 20008 2,80,7) 3,906)
95| 1,34,00 09(26) 0,3(23) 0,0(1,8 08(1,3) 1,3(1,0) 2,6(0,7) 2807 3,90,6)

75 na 44(1,1) 1,4(1,6) 09(1,6) 201,00 2909 34(08) 4,9(0,6) 86(04)
50 na na 26(1,4) 15(1,4) 22(1,1) 47(07) 4406) 5705 8,6(04)
25 na na 4,709) 211,3) 301,00 55(0,7) 57(0,6) 85(0,4) 9,4(0,4)

33 utility losses are defined as the decrease in uslitynvestor will experience by investing in any of the PPM fuhigsice,
a negativautility loss impliesa utility gain by going active.
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Table 7: Utility losses per risk category and percentile using inferred risk averdibaslobal CAPM is
used for estimating expected returimerred gamma within bracket#ll numbers are
annualized.

Risk category
Percentile 0-5% 5-10% 10-15% 1520% 20-25% 2530% 30-35% 3540% 40-%

100| 1,13,3) -0,2(6,3) 0,3(24) -0,1(1,9 -1,3(1,7) -0,1(1,2) -0,8(0,9) 0,3(0,8) 6,6(0,4)
95| 44(1,0) 1,423 1,1(18) 0,8(16) 0,3(1,3 1210 -03(0,9 0,8(0,8) 6,6(004)

75 na 7,50,6) 28(1,2) 24(1,1) 18(1,1) 29(0,8) 3,300,7) 18(0,6) 6,6(0,4)
50 na na 62(0,7) 3,9(0,9 34(0,8) 4,7(0,6) 54(0,6) 9,2(0,4) 15,7(0,2)
25 na na na 9,404) 5906) 7205 86(0,4) 221(0,2) 19,7(0,2)

While computing thautility lossfor each riskcategoryby addressing the gamma, we obtaisults
thatdiverge somewhamong the asset pricing moddlsing the Local CAPM, keeping
Premiesparfondewields a higher utilityn all casespart from the fourth risk categoiyooking at
Table Alin the appendixan investor with low, medium or high risk aversions e#ainutility losses
of -1,0%, -0,2% and-0,1%, respectivelyby picking the best fund in this particular risk category.
Using the Global CAPM, on thelatr hand, another picture arisy actively selecting the best fund
in categories 2,4,5,6 or 7h&gherutility can be achieved. For categories 4 and 6, the potential
increass areclose to zero. For the other categories, howehietility lossedor a low, medium or
high risk avesionlie in the ranges0,1 t0-4,2%,-0,1 to -1,1% and-0,1 to -0,5%, respectivelyThese
figuresarepresentedn Table A2.

If we consider the 95percentile and compute utility losses within each risk category, it
turns out thaPremiesparfondegields the highest utilityn all casesapart from risk category 7 when
the Global CAPM is usedTables A3and A4). Nevertheless, the potential gain in that particular
category is small. Given a low, medium or high risk aversion, an investaccandingto Table A4
attainutility lossesequal t0-0,5%,-0,1% or-0,1%, respectively.

For the 78 percentile, thautility loss an investor will encounter lies within the range
0,3-9,2% (Local CAPM) and @-8,7% (Global CAPM)These figures are presentedliables A5A6.

For the 58 percentile an investor is substantially better off keefiremiesparfonden
Our modelgenderfunds with negative expected excess return for the median fund in risk categories 1
and 2. We therefore omit these funds and consider only the remaining categories. The results
generatedrom the Local CAPM(Table A7)indicate utility losses in the rangef 04-7,0%. The
corresponding range rendered by the Global CAPable A§ is 0,5-8,1%.

The lowest percentile we consider, thd' 2§uffers somewhat from omitted funsisce
somefundshave negative expected excess return. These figuoasever show hat the utility losses
lie in the range ®-8,8% (Local CAPM) (7-8,4% or (Global CAPM).These figures are shown in
Tables @ and AD.

732 Utlity Losses net of PFeemi esparfondenoés
When we conduct theutility analysis, but with the differencéhat all funds are net of

Pr e mi e s p deefaminvdstors detter off picking the best fund within risk categories 3 and 4
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(Local CAPM), which will yield utility lossesin the rangeO0,1 to -0,4%. For the Global CAPMthe

investorcan attain slighthhigher utilitiessincethe utility lossesrein the range0,2 to -1,9% for risk

categories 2,4,5,6, 7 and Bhe utility lossesusing the inferred risk aversioase shown in the below

tables.
Table 8: Utility losses per risk category and percentile using inferred risk averdibad.ocal CAPM is
used for estimating expected returns. All funds are nBtiofe mi e s p dae.fGamnthe n 6 s
within bracketsAll numbers are annualized.
Risk category
Percentile 0-5% 5-10% 10-15% 1520% 2025% 2530% 30-35% 3540% 40-%
100( 0,35,7) 0,235 -0,12,4) -0,42,2) 0,214) 0,1(1,1) 1,00,9 1,60,8) 2,90,6)
95| 0,459 0,332 0,027 -0,221) 0514 0,7(1,1) 1509 1,60,8) 290,6)
75 na 1,421 032,77 0120 0912 1,6(1,00 2,308 2,407 46(0,5)
50 na 12,6(0,4) 0,92,00 0519 1,31,2) 2,609 3,140,7) 3,606) 7,30,4)
25 na na 2414 1017 1,812) 3,8(0,8) 4,606) 6,905 8,704)
Table 9: Utility losses per risk category and percentile using inferred risk aver3ibasslobal CAPM is
used for estimating expected returns. All funds are nBtiofe mi e s p deefGammad e n 6 s
within bracketsAll numbers are annualized.
Risk category
Percentile 0-5% 5-10% 1015% 1520% 2025% 2530% 3035% 3540% 40-%
100( 0,35,8) -0,68,1) 0,02,6) -0,92,3) -1,41,7) -091,3) -1,3(1,00 -0,50,9) 5,1(0,5)
95( 1,03,4) -0,68,1) 0,320 0,318 -031,3 0,01,1) -1,1,00 -0,50,9 51(0,5)
75| 3,2(0,4) 2,714 1,418 1,315 1,410 1,809 2,40,7) 1,00,7) 6,20,4)
50 na na 2513 2511 1,911 3,10,8) 4,30,6) 6,70,4) 10,30,3)
25 na na na 5,007 3,608 5106) 6405 13,60,3) 13,80,3)

While computing utility losses for each risk categdry addressing the risk aversjaime results

generated byhe Local CAPMindicatethat keepingPremiesparfondelyields a higher utility apart

from risk category 3 and @able A11l) An investor with low, medium or high risk aversiarl attain

utility losseswithin the range0,1 to -1,6%, -0,1 to -0,4% and-0,1 to -0,2%, respectivelyby picking
the best funds in these risk categories. Using the Global CAPM the results shootiviest selecting
the best funds in categoriesA®,6,7 and 8, an increase in utility can be eaiffedble A12. For
category 8, the potentiaitility lossis not higher thanl,0% for any risk aversion. However, for the
other categories the attainabldityt lossedie in the ranges0,9 to -9,0%, -0,4 to -4,0%, -0,5 to -4,9%,
-0,210-2,2% and-0,3t0 -2,6%, respectively.

When we consider the 9%ercentile, using the Local CAPM, it turns out that keeping

Premiesparfonderyields a higher utility apart from the fourth risk category. An investor with low,

medium or high risk aversiortan attairutility lossesof -0,7%, -0,2% and-0,1% by actively picking
the best fund in that risk categofVable A13. The results from th&lobal CAPM show that it is
possible to earn an increase in utility by actively selecting the funds in categories 2, 5, (Taiple 8
Al4). For category 5 and 8 the potential utillpssesare higherthan-1,0% for all levels of risk
aversion. However,ybactively selecting the best funds in risk category 2 and 7, ubtlsesin the

range of0,9 to -9,0% and-0,2 to -2,2%, respectivelycan be achieved.
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The 79" percentile, suffers somewhat from omitted funds that have negative expected excess returns.
Nevertheless, the utility losses an investor will encounter lies in the raix@0% (Local CAPM
Table A1 and 01-9,0% (Global CAPM Table A16.

For the 58 percentile the figures show that an investor is substantially better off
staying withPremiesparfondenThe Local CAPM(Table A17) suggestghat the utility losses lie in
the range of 2-10,1% whereas the Global CAPMable A18) givesthe range @-9,0%.

For the lowest percentile we consider, thé" ZFables A19 and A2JOthe results

generated byhe Local CAPM indicate utility losses in the rang8-69% and the corresponding
figures are -9,0% for the Global CAPM.

74 Return Losses

74.1 Fundsnet of PPM fees
When we usehe Local CAPM to compute the return losses for each risk category and percentile, net

of PPM feesthe results show thahandividual would encounter a return loss 60,29 by actively
picking the best fund in risk category 4. Using the Global CAPM, the results shown thdividual is
better off actively picking the best fund in risk categories 2, 4, 5, 6 and 7, implying alesgimthe

range-0,1 to -1,0%. Shaded areds Tables10 and11 illustratepotential returrdossesAll figures are
annualized.

Table 10: Return losses per risk category and percentile. The Local CAPM is used for estimating expected
returns.All numbers are annualized.

Risk category

Percentile 0-5% 510% 1015% 1520% 20:25% 2530% 30-35% 3540% 40-%
100 22 0,4 0,2 -0,2 0,4 0,3 0,8 1,0 1,2
95 2,5 1,2 0,3 -0,0 0,6 0,7 1,0 1,0 1,2
75 na 33 12 0,7 1,0 1,4 14 16 1,9
50 na na 2,1 1,1 14 1,8 16 1,6 2,0
25 na na 3.0 16 2,2 3,7 5,5 6.3 6,1
Table 11: Return losses per risk category and percentile. The Global CAPM is used for estimating

expected return®ll numbers are annualized.

Risk category

Percentile 0-5% 5-10% 10-15% 1520% 20-25% 2530% 30-35% 3540% 40-%
100 2,5 -0,4 0,4 -0,1 -1,0 -0,0 -0,3 0,1 1,8
95 38 2,2 1,1 0,7 0,2 0,6 -0,1 0,3 1,8
75 na 38 2,2 1,6 11 1,3 1,3 0,6 1,8
50 na na 31 2,3 1,7 1,9 1,9 2,3 2,6
25 na na na 3,3 2,6 2,5 2,4 3,5 3,0

74.2 Fundsnetof Premies par f ofred en 0 s
When usng the Local CAPM to computeeturn losses for each risk categoifyall funds would

charge the same fee Bsemiesparfonderthe resuls show that a individual is better off by picking

34 A negative return lossieansan investor is better off investing in the alternative mutual fund.
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the best fund risk categaes 3 and 4which wouldimply a return lossn the range0,1 to -0,4%.
The results from the Global CAPM show thatiadividual is better off actively picking the best fund
in risk categories 2, 4, 5, 6, 7 and 8, implying a relossin the range0,2 to -0,9%. Comparinghese
figures toTables 8and9 it turns out that the utility losses and return losses are most similar when
gamma is between tA5.

A comparisonof Tables 10 11, 12 and 13 provides insightof the impact of
Pr e mi e s p aglativelylonwermaidagement femd what effect it hagn the attractivenessf the
fund. Interestingly, the differences are atge compared to when the funds are estimated riRiPlof
feesalthough the return losses by going active naturally have decreas

Table 12 Return losses per risk category and percentile. The Local CAPM is used for estimating expected
returns. All funds are net & r e mi e s p aeae.fAlbnnndbers avesannualized.

Risk category

Percentile 0-5% 510% 1015% 1520% 20-25% 2530% 30-35% 3540% 40-%
100 1,0 0,3 -0,1 -0,4 0,1 0,1 0,4 0,6 0,9
95 1,3 0,5 0,1 -0,2 0,3 0,4 0,7 0,6 0,9
75 na 1,7 0,3 0,1 0,6 0,8 0,9 0,9 1,2
50 na na 1,0 0,4 0,8 1,3 1,2 1,2 1,7
25 na na 2,0 0,9 1,1 1,6 1,6 2,0 1,8
Table 13: Return losses per risk category and percentile. The Global CAPM is used for estimating

expected returns. All funds are nettof e mi e s p aee.fAlbnondbers aiesannualized.

Risk category

Percentile 0-5% 5-10% 1015% 1520% 20-:25% 2530% 30-35% 3540% 40-%
100 1,0 -1,9 0,0 -0,9 -1,1 -0,5 -0,6 -0,2 15
95 2,3 -1,9 0,3 0,3 -0,2 0,0 -0,5 -0,2 15
75 na 2,5 1,4 1,1 0,8 0,9 1,0 0,4 1,6
50 na na 2,1 1,7 1,1 14 1,5 1,9 2,3
25 na na na 2,7 1,8 2,1 2,1 2,9 2,4

7.4.3 Utility vs. Return Losses
ComparingTables 6,7, 8 and9 with 10,11,12and13it is noticeable thahe utility losses are in

general larger than the return losses. The reason to this is describedppéehdix to the papéy
Calvet,Campbell and Sodini (200.77he authors explaithat an investor incurs two types of losses
for the utility figures: (1) they do not choose the highgéslding fund given their risk aversion; and
(2) they choose a suboptimal level of risk because theyrahaly pessimistic about the optimal
Sharpe ratioThe return losss, on the other handnly takes into account the increase in expected
return at a constant standard deviation.

7.4.4 How much does the PPMsystemL ower the Return Losses?
Due to thesignificant differences betwedER and PPM fegst is interesting to evaluate how much

these differences reduce the return |&=ecifically, we want to get estimates on how much the return
losses decrease when the funds come inside the PPM framéwddhles 14 and 15 the differences

between the TER anthe PPM feefor each fund and percentile are showior the best funds, a
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reduction in the return loss ,idor the lowest risk categoriebetween (2-0,6% whilst the

corresponding figures fdnigher risk ategoriesare about 03-1,4%. These figures clearly show the
impact of the discounted fees within the PPM system.

Table 14: The return los$%) (TER-PPM fee} by going outside the PPM framework by percentile and
risk category. Expected returns are estimated using the Local CAPRumbers are
annualized.
Risk category
Percentile 0-5% 510% 10-15% 1520% 20:25% 2530% 30-35% 3540% 40-%
100 0,6 0,1 0,2 0,2 0,1 0,3 0,8 0,6 0,6
95 0,0 0,7 0,2 0,2 0,7 0,8 1,4 0,6 0,6
75 na 0,7 06 04 0,9 09 09 1,0 1,5
50 na na 0,6 0,7 06 09 1,4 1,7 13
25 na na 0.8 06 0,6 0,8 0,9 0,9 1,5
Table 15: The return los$%) (TER-PPM fee$ by going outside the PPM framework by percentile and
risk category. Expected returns are estimated using the Global CAPNMumbers are
annualized.
Risk category
Percentile 0-5% 510% 1015% 1520% 20-25% 2530% 30-35% 3540% 40-%
100 0,3 16 05 0,7 0,2 0,5 11 15 0,6
95 0,4 0,2 0,2 0,9 0.8 11 1,4 0,9 0,6
75 na 0,6 0,6 0,1 0,8 09 1,2 1,7 0,6
50 na na 0,8 0,5 0,7 0,5 11 0,7 1,8
25 na na na 0,7 1,2 0,8 1,4 1,0 1,5

7.5 Currency Hedging

As mentioned in section 2.1 Rremiesparfondeis exposed to currency risks as all assets are

purchased in local currendgy estimating the Sharpe ratio differentibEtweerPremiesparfonden

and the top fund within eacfsk categoryit is possible to examine whether the fund hedges currency

risk better than the alternative fundsthe Global CAPMdifferentiak arelargerthan the

corresponding Local CAPM figureBremiesparfondehedges currency ridketterthan other top

funds The differentials arpresentedn Table 16
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Table 16: The Sharpe ratio differentials betweremiesparfondeand the top fundgeneratedvy theGlobal
CAPM. Thedifferentials are estimated both for the GloB&PM andthe Local CAPM.

Fund (risk class) Differential Global Differential Local
Skandia Allt i Ett Forsiktig (1) 0,17 0,19
Ohman ForetagsOblgsfond (2) -0,03 0,25
Templeton Glb Abso Retur(3) 0,03 0,15
Vasternorrlandsfonden Inc (4) -0,01 0,10
AMF Pensions Aktiefond (5) -0,06 0,05
First State Glb Resources(8) 0,00 0,14
Nordea Venaja (7) -0,02 0,10
UBS (Lux) ESRussia B (8) 0,01 0,11
East Capital Turkish Fun@®) 0,11 0,13

The numbers are greater for the Local CAPM compared to the Global CAPM, which means
Premiesparfondedoes not hedgeurrency risk as well as other fundspossible explanation to the
resuls may be the costs incurréar currency hedging. ASjunde ARPFonder® ebjective is to manage
Premiesparfondefor a low fee, it igherefordikely thatcurrency hedgings not possibleéo the same
extent ador other fundssince itis too expensivéo conduct The data we have supports this theory as
the average TER and PPM fee of the mutual fundsible 16are 1,57% and 0,78% respectivelfis
can be compared freni e s p a r f0,a58%dHemcé, the differences are rather large which
strengthens the possibility that better currency hedging incurs higher management costs.
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8. Conclusions Limitations and Further Research

In this section, we will conclude ostudyand dscuss potential problems with our methodology. We
will alsopresentsomeideas that could be useful farture research

8.1 Conclusion

The purpose of this studyasto find out whether an investor shoudtively select funds or stay
passive within th&Swedish Premium Pension Systéive havepresentedhe fundamentgbroperties

of PPM and emphasized the restrictidhe system imposesn fund analysisespecially if one
considersMa r k o wi t -wabiance framework. Moreover, ve have discussed theemerts of
Premiesparfondem detail andntroducedour theory which stateghat staying with the default option
could in fact bean optimal choice We have tested this thecapalyticallybased on Markowitz mean
variance frameworkwith support fromthe conceps of Sharpe ratios, return losses andlfare
analysis.Focus has been dativersification benefits offered by the funds in the PPM system. This is
doneby lookingat howthe fundscovary with theglobalequity and bondnarket.

The data set consisté dl availablePPM funds,710in total, as of October 2008By
constructing a two factor modek estimatedeachund 6s expected excess retu
diversified equity benchmark as well as a broad bond indéxestimatedthe betas for edn fund
twice in order to get results botthen the market is denominated in Swedish krona and when it is
denominated in US dollaiThis enhanced the robustness of the results. The figure used for the PPM
fee was calculated as an average of all histofeesd. We made the assumption that this figure will not
deviate in the future. This assumption was also made for the average we calculated based on the
historical TER fees for all funds. These fees have historically been relatively stable.

Our results progthat Premiesparfonders a very attractive fundilthough the funds
outperformed by a few, the attainalskturn andutility gains are rather small in comparison to the
effort required to identify thesélence we have strong reasons to believe that an investor is better off
keeping the default option. The only exception to this takes place when an investor finds the cost of
identifying the very best funds withicertain risk categoriekess than theextra retum and utility
earned given a certain risk aversiblowever, it is important to consider the fact that once one has left
Premiesparfonderit is not possible to select it in the future. Hence, if the selectable funds change in
terms of composition or fedn the future, the investor must once again find the best funds, which
incurs new costs.

Another interesting aspect our results shed light on is the potential return and utility loss
an investor will encounter by randomly picking an investment. By randpitkyng, the median fund
ought to be the expected outcome. Looking at these figures, the return/utility losses can be as much as
2%/8% and at least 1%/0.5%, depending on how risk averse the investor is. Imagine the investor is

rather lucky, and manage tandomly pick a fund in the 5percentile; the return/utility outcome is
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still negative. In fact, the investor must basically be so lucky so some of the absolutely best funds
within risk categories 2, 4, b,and 7 are chosen. Something that is verykehi

To deeperthe analysiswe calculated the expected excess returns again after imposing
Pr emi e s p dae broall fdrelsTilegesults shoad thataninvestor still has to pick funds in the
top percentileseven thought is possible to attain welfare gains among more risk categdiiese
resultsprovethatthe attractiveness &fremiesparfondeis dueto the low feein addition to the strong
composition othe fund

Our analysis identifies that ¢he are currently darge number of underperforming
funds. Removing these funds would create a higher quality selection, thereby increasing the likelihood
that an individual is able to select funds that have the ability to outpefoemiesparfonden
However, implementinghis strategy could be problematic. Further studies, with different approaches

and performance analysis, would be necessary in order to identify the worst performing funds.

8.2 Limitations

As mentioned irsection §expected returns are notoriously difficult to estimétehis thesisve have
estimated figurefrom a very mixed sample éfinds Most of themare equity funds with investments

in equitiesoriginatingfrom all over the globe, but some are more exposegldbal bond markets or a
mix of the two.Although we have implemented a two factor model with well diversified equity and
bond indicesto try to capture the correlation with the marketise predictionsnaturally still lacks
accuracy”

A further issue w have dealt witloriginatesfrom currency fluctuations. Since all fund
returns are measured ithe Swedish krona, the figures are affected by global exchange rate
movementsWe have attempted to account for this by presenting all estimated figures wsing t
different models. The fact that the results do not diverge substantially among the two, enhances the
reliability of our conclusions. Assessing the funds using the euro may have further improved the
reliability, however, as the euro currency has onlgtexi for ten years, calculating the beta estimates
based on such a limited set of data may have weakened the credibility of the estimate.

Since an investor can combine up to five funds within the PPM system, it means there
is a vast amount ofossible inestments. Taking this into account would have meant an enormous
amount of work. However, by combining funds, the only thihgt an individualcan achieves
enhanced diversificatiods many of the funds in the PPM system are global equigtatral mixed
funds, there are already investment opportunities with a very high degree of diversifithéoefore
it is unlikely that a high number of combinations of the funds would yield diversification benefits that

outperformPremiesparonden

35 Some funds are estimated having negative expected excess returns, which tells us the asset widauisraturacy.
Specifically, for the Local CAPM, 93% of the funds with negative expected excess returns are fixed income funds and the
remaining mixed funds . For the Global CAPM, approximately 50% are equity funds and the remaining are fixed income
funds. These results suggest that especially the IBOXX index does not accurately mirror the global bond market.
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A final limitation to this study stems from the nature of the PPM system. Over time
funds enter and leave the PPM window which naturally will affectresultsin the future. Fees,
especially discounted fees, also differ over time.

8.3 Further Research

As the resarch field covering the PPM system has not at all been examined, we think there are several
interesting topics for future research:

9 It would beinterestingto examine whethdahe brand name of the fund manabes impact on
returns. That is, discountefgées are impacted by money inflow which in turn might be
affeded by fund manager visibility. Thus, a potential research question coukliba:better
strategy to invest in funds managed by big and well known institutitines than investing in

fundsmanaged by ledgnownfund managerd

1 In recent timg, the PPM system has been criticized as a majority of the savers have lost
money due to the financial turmoil. A potential research question could therefovéhbae:
policy changes to the Swedigfemium pension system would make individuals in the pension
system better dff

1 Performance analysis of the PRNitualfunds would probably bef great interesto many
individuals A potential research question could bw goodare the fundmnanagers in the

Swedishpremiumpension systet generaing alphas?

1 Considering the fact that over 40% of the individuals in the PPM system have their
contributions invested in the passive alternative it would be interesting to know why

individuals staymg with the defauloptior?
9 Since our results indicate that Premiesparfonden outperforms the vast majority of funds in the
PPM System a potential research question might be: Is it necessary to have 700 funds in the

Swedish Premium Pension system?

1 It might even be a potential research question to try to answer if the current system is

necessary?
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Appendix A:Tables

Table A 1: Local CAPMuitility losses (%) per risk category and risk aversion. The best fund within each
risk category is used.
Gamma 0-5% 5-10% 10-15% 1520% 2025% 2530% 3035% 3540% 40-%
0,5 7,2 1,8 0,8 -1,0 1,6 1,3 3,2 3.9 4,5
1,0 3,6 0,9 0,4 -0,5 0,8 0,6 1,6 2,0 2,3
15 24 0,6 0,3 -0,3 0,5 0,4 11 1,3 15
2,0 1,8 0,4 0,2 -0,3 0,4 0,3 0,8 1,0 11
25 1.4 0,4 0,2 -0,2 0,3 0,3 0,6 0,8 0,9
3,0 1,2 0,3 0,1 -0,2 0,3 0,2 0,5 0,7 0,8
3,5 1,0 0,3 0,1 -0,1 0,2 0,2 0,5 0,6 0,6
4,0 0,9 0,2 0,1 -0,1 0,2 0,2 0,4 0,5 0,6
4,5 0,8 0,2 0,1 -0,1 0,2 0,1 0,4 0,4 0,5
5,0 0,7 0,2 0,1 -0,1 0,2 0,1 0,3 0,4 0,5
Table A 2: Global CAPMIlosses (%) per risk category and risk aversion. The best fund within each risk
category is used.
Risk category
Gamma 0-5% 5-10% 10-15% 1520% 20-25% 2530% 3035% 3540% 40-%
0,5 7,2 -1,9 1,6 -0,4 -4,2 -0,1 -1,4 0,4 5,8
1,0 3,6 -0,9 0,8 -0,2 -2,1 -0,1 -0,7 0,2 29
15 2,4 -0,6 0,5 -0,1 -1,4 0,0 -0,5 0,1 1,9
2,0 1,8 -0,5 0,4 -0,1 -1,1 0,0 -0,4 0,1 1.4
2,5 14 -0,4 0,3 -0,1 -0,8 0,0 -0,3 0,1 1,2
3,0 1,2 -0,3 0,3 -0,1 -0,7 0,0 -0,2 0,1 1,0
3,5 1,0 -0,3 0,2 -0,1 -0,6 0,0 -0,2 0,1 0,8
4,0 0,9 -0,2 0,2 0,0 -0,5 0,0 -0,2 0,1 0,7
4,5 0,8 -0,2 0,2 0,0 -0,5 0,0 -0,2 0,0 0,6
5,0 0,7 -0,2 0,2 0,0 -0,4 0,0 -0,1 0,0 0,6
Table A 3: Local CAPMutility losses (%) per risk category and risk aversion. THe@SBcentile within
each risk category is used.
Risk category
Gamma 0-5% 5-10% 10-15% 1520% 20-25% 2530% 3035% 3540% 40-%
0,5 10,2 4,5 1,3 0,0 2,3 2,6 3,9 3,9 4,5
1,0 51 2,3 0,6 0,0 1,1 1,3 1,9 2,0 2,3
15 34 15 0,4 0,0 0,8 0,9 1,3 1,3 15
2,0 2,6 11 0,3 0,0 0,6 0,7 1,0 1,0 11
25 2,0 0,9 0,3 0,0 0,5 0,5 0,8 0,8 0,9
3,0 1,7 0,8 0,2 0,0 0,4 0,4 0,6 0,7 0,8
3,5 15 0,6 0,2 0,0 0,3 0,4 0,6 0,6 0,6
4,0 1,3 0,6 0,2 0,0 0,3 0,3 0,5 0,5 0,6
4,5 11 0,5 0,1 0,0 0,3 0,3 0,4 04 0,5
5,0 1,0 0,5 0,1 0,0 0,2 0,3 0,4 0,4 0,5
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Table A 4: Global CAPMlosses (%) per risk category and risk aversion. THep@Bcentile within each
risk category is used.
Risk category
Gamma 0-5% 5-10% 1015% 1520% 20-25% 2530% 30-35% 3540% 40-%
0,5 8,7 6,6 4,0 2,6 0,8 24 -0,5 1,3 5,8
1,0 4,4 3,3 2,0 1,3 0,4 1,2 -0,2 0,6 2,9
15 29 2,2 1,3 0,9 0,3 0,8 -0,2 04 1,9
2,0 2,2 1,6 1,0 0,7 0,2 0,6 -0,1 0,3 14
2,5 1,7 1,3 0,8 0,5 0,2 0,5 -0,1 0,3 1,2
3,0 15 11 0,7 0,4 0,1 0,4 -0,1 0,2 1,0
3,5 1,2 0,9 0,6 0,4 0,1 0,3 -0,1 0,2 0,8
4,0 11 0,8 0,5 0,3 0,1 0,3 -0,1 0,2 0,7
4,5 1,0 0,7 0.4 0,3 0,1 0,3 -0,1 0,1 0,6
5,0 0,9 0,7 0,4 0,3 0,1 0,2 0,0 0,1 0,6
Table A5: Local CAPMutility losses (%) per risk category and risk aversion. THep&Bcentile within
each risk category is used.
Risk category
Gamma 0-5% 5-10% 1015% 1520% 2025% 2530% 30-35% 3540% 40-%
0,5 na 9,2 4,4 2,8 4,0 52 51 5,6 6,6
1,0 na 4,6 2,2 14 2,0 2,6 2,5 2,8 3,3
1,5 na 3,1 1,5 0,9 1,3 1,7 1,7 1,9 2,2
2,0 na 2,3 11 0,7 1,0 1,3 1,3 1,4 1,6
2,5 na 1,8 0,9 0,6 0,8 1,0 1,0 11 1,3
3,0 na 15 0,7 0,5 0,7 0,9 0,8 0,9 11
3,5 na 1,3 0,6 0,4 0,6 0,7 0,7 0,8 0,9
4,0 na 11 0,6 0,3 0,5 0,6 0,6 0,7 0,8
4,5 na 1,0 0,5 0,3 0,4 0,6 0,6 0,6 0,7
5,0 na 0,9 0,4 0,3 0,4 0,5 0,5 0,6 0,7
Table A 6: Global CAPMIosseq%) per risk category and risk aversion. Thd' pgrcentile within each
risk category is used.
Risk category
Gamma 0-5% 5-10% 10-15% 1520% 20-25% 2530% 3035% 3540% 40-%
0,5 na 8,7 6,5 5,2 3,8 4,4 4,4 2,3 5,8
1,0 na 4,4 3,3 2,6 1,9 2,2 2,2 11 2,9
1,5 na 2,9 2,2 1,7 1,3 1,5 1,5 0,8 1,9
2,0 na 2,2 1,6 1,3 1,0 11 11 0,6 14
25 na 1,7 1,3 1,0 0,8 0,9 0,9 0,5 1,2
3,0 na 15 11 0,9 0,6 0,7 0,7 0,4 1,0
3,5 na 1,2 0,9 0,7 0,5 0,6 0,6 0,3 0,8
4,0 na 11 0,8 0,6 0,5 0,6 0,5 0,3 0,7
4,5 na 1,0 0,7 0,6 0,4 0,5 0,5 0,3 0,6
5,0 na 0,9 0,7 0,5 0,4 0,4 0,4 0,2 0,6
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Table A7: Local CAPMuitility losses(%) per risk category and risk aversion. The median fund within each
risk category is used.
Risk category
Gamma 0-5% 5-10% 10-15% 1520% 20-25% 2530% 30-35% 3540% 40-%
0,5 na na 7,0 4,2 5,0 6,3 5,6 57 6,8
1,0 na na 3,5 2,1 2,5 3,2 2,8 2,9 34
15 na na 2,3 1.4 1,7 2,1 1,9 1,9 2,3
2,0 na na 1,8 11 1,2 1,6 14 1,4 1,7
2,5 na na 14 0,8 1,0 1,3 11 1,1 1,4
3,0 na na 1,2 0,7 0,8 11 0,9 1,0 1,1
3,5 na na 1,0 0,6 0,7 0,9 0,8 0,8 1,0
4,0 na na 0,9 0,5 0,6 0,8 0,7 0,7 0,8
4,5 na na 0,8 0,5 0,6 0,7 0,6 0,6 0,8
5,0 na na 0,7 0,4 0,5 0,6 0,6 0,6 0,7
Table A 8: Global CAPMlosseg%) per risk category and risk aversion. The median fund within each risk
category is used.
Risk category
Gamma 0-5% 5-10% 10-15% 1520% 20-25% 2530% 30-35% 3540% 40-%
0,5 na na 8,1 6,9 54 6,1 6,0 6,9 7,4
1,0 na na 4,0 34 2,7 3,0 3,0 3,4 3,7
1,5 na na 2,7 2,3 1,8 2,0 2,0 2,3 2,5
2,0 na na 2,0 1,7 1,3 15 15 1,7 1,8
2,5 na na 1,6 14 1,1 1,2 1,2 1.4 15
3,0 na na 1,3 1.1 0,9 1,0 1,0 1,1 1,2
3,5 na na 1,2 1,0 0,8 0,9 0,9 1,0 1,1
4,0 na na 1,0 0,9 0,7 0,8 0,7 0,9 0,9
45 na na 0,9 0,8 0,6 0,7 0,7 0,8 0,8
5,0 na na 0,8 0,7 0,5 0,6 0,6 0,7 0,7
Table A 9: Local CAPMutility losses(%) per risk category and risk aversion. Th& p&rcentile within
each risk category is used.
Risk category
Gamma 0-5% 510% 1015% 1520% 20-25% 2530% 30-35% 3540% 40-%
0,5 na na 8,8 57 6,0 7,3 6,8 7,4 6,8
1,0 na na 4.4 2,8 3,0 3,6 34 3,7 3.4
1,5 na na 2,9 1,9 2,0 2,4 2,3 2,5 2,3
2,0 na na 2,2 1,4 1,5 1,8 1,7 1,9 1,7
2,5 na na 1,8 1,1 1,2 1,5 1.4 1,5 1,4
3,0 na na 15 0,9 1,0 1,2 11 1,2 1,1
3,5 na na 1,3 0,8 0,9 1,0 1,0 1,1 1,0
4,0 na na 1.1 0,7 0,7 0,9 0,9 0,9 0,9
45 na na 1,0 0,6 0,7 0,8 0,8 0,8 0,8
5,0 na na 0,9 0,6 0,6 0,7 0,7 0,7 0,7
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Table A10.  Global CAPMutility losseg%) per risk category and risk aversion. Th&' p&rcentile within
each risk category is used.
Risk category
Gamma 0-5% 5-10% 10-15% 1520% 20-25% 2530% 30-35% 3540% 40-%
0,5 na na na 8,4 7,3 7,2 7,1 8,5 8,0
1,0 na na na 4,2 3,7 3,6 3,5 4,3 4,0
15 na na na 2,8 2,4 2,4 2,4 2,8 2,7
2,0 na na na 2,1 1,8 1,8 1,8 2,1 2,0
2,5 na na na 1,7 1,5 14 1.4 1,7 1,6
3,0 na na na 1,4 1,2 1,2 1,2 1.4 1,3
3,5 na na na 1,2 1,0 1,0 1,0 1,2 1,1
4,0 na na na 1,0 0,9 0,9 0,9 1,1 1,0
4,5 na na na 0,9 0,8 0,8 0,8 0,9 0,9
5,0 na na na 0,8 0,7 0,7 0,7 0,9 0,8
Table A11:  Local CAPM utility losses (%) per risk category and risk aversion. 3ést fundwithin each
risk categoryisused® r e mi e s p deae fs deduttedfrons all funds.
Risk category
Gamma 0-5% 5-10% 10-15% 1520% 20-25% 2530% 3035% 3540% 40-%
0,5 4,0 1,2 -0,4 -1,6 0,5 0,3 1,8 25 3,6
1,0 2,0 0,6 -0,2 -0,8 0,3 0,2 0,9 1,2 1,8
15 1,3 0,4 -0,1 -0,5 0,2 0,1 0,6 0,8 1,2
2,0 1,0 0,3 -0,1 -0,4 0,1 0,1 0,4 0,6 0,9
25 0,8 0,2 -0,1 -0,3 0,1 0,1 0,4 0,5 0,7
3,0 0,7 0,2 -0,1 -0,3 0,1 0,1 0,3 0,4 0,6
3,5 0,6 0,2 -0,1 -0,2 0,1 0,0 0,3 0,4 0,5
4,0 0,5 0,1 -0,1 -0,2 0,1 0,0 0,2 0,3 0,5
4,5 0,4 0,1 0,0 -0,2 0,1 0,0 0,2 0,3 0,4
5,0 0,4 0,1 0,0 -0,2 0,1 0,0 0,2 0,2 0,4
Table A12  Globd CAPM utility losses (%) per risk category and risk aversion. dgst fundwithin each
risk categoryisused® r e mi e s p deae fs deguttedfrons all funds.
Risk category
Gamma 0-5% 5-10% 1015% 1520% 20-25% 2530% 30-35% 3540% 40-%
0,5 3,5 -9,0 0,1 -4,0 -4,9 -2,2 -2,6 -0,9 51
1,0 1,8 -4,5 0,0 -2,0 -2,4 -1,1 -1,3 -0,4 25
15 1,2 -3,0 0,0 -1,3 -1,6 -0,7 -0,9 -0,3 1,7
2,0 0,9 -2,3 0,0 -1,0 -1,2 -0,6 -0,6 -0,2 1,3
25 0,7 -1,8 0,0 -0,8 -1,0 -0,4 -0,5 -0,2 1,0
3,0 0,6 -1,5 0,0 -0,7 -0,8 -0,4 -0,4 -0,1 0,8
3,5 0,5 -1,3 0,0 -0,6 -0,7 -0,3 -0,4 -0,1 0,7
4,0 0,4 -1,1 0,0 -0,5 -0,6 -0,3 -0,3 -0,1 0,6
4,5 0,4 -1,0 0,0 -0,4 -0,5 -0,2 -0,3 -0,1 0,6
5,0 0,4 -0,9 0,0 -0,4 -0,5 -0,2 -0,3 -0,1 0,5
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Table A13:  Local CAPMutility losses (%) per risk category and risk aversion. 98{epercentilewithin
each risk category is usdd.r e mi e s p dae fs deuuttedirons all funds.

Risk category

Gamma 0-5% 5-10% 10-15% 1520%  20-25% 2530% 30-35% 3540% 40-%
0,5 4,7 1,9 0,3 -0,7 1.3 15 2,6 2,5 36
1,0 2,3 1,0 0,1 -0,4 0,7 0,7 13 1,2 1,8
15 1,6 0,6 0,1 -0,2 0,4 0,5 0,9 0,8 1,2
2,0 1,2 0,5 0,1 -0,2 0,3 0,4 0,7 0,6 0,9
2,5 0,9 0,4 0,1 -0,1 0,3 0,3 0,5 0,5 0,7
3,0 0,8 0,3 0,0 -0,1 0,2 0,2 0,4 0,4 0,6
3,5 0,7 0,3 0,0 -0,1 0,2 0,2 0,4 0,4 0,5
4,0 0,6 0,2 0,0 -0,1 0,2 0,2 0,3 0,3 0,5
4,5 0,5 0,2 0,0 -0,1 0,1 0,2 0,3 0,3 04
5,0 0,5 0,2 0,0 -0,1 0,1 0,1 0,3 0,2 0,4

Table A14:  Global CAPM utilitylosses (%) per risk category and risk aversion.%’fbprecentilewithin
each risk category isusdd.r e mi e s p dae fs deduttedfrors all funds.

Risk category
Gamma 0-5% 5-10% 1015% 1520% 20-25% 2530% 30-35% 3540% 40-%
0,5 6,8 -9,0 1,2 1,0 -0,7 0,0 -2,2 -0,9 51
1,0 3.4 -4,5 0,6 0,5 -0,4 0,0 -1,1 -0,4 2,5
15 2,3 -3,0 0,4 0,3 -0,2 0,0 -0,7 -0,3 1,7
2,0 1,7 -2,3 0,3 0,3 -0,2 0,0 -0,5 -0,2 1,3
2,5 14 -1,8 0,2 0,2 -0,1 0,0 -0,4 -0,2 1,0
3,0 11 -1,5 0,2 0,2 -0,1 0,0 -0,4 -0,1 0,8
3,5 1,0 -1,3 0,2 0,1 -0,1 0,0 -0,3 -0,1 0,7
4,0 0,8 -1,1 0,2 0,1 -0,1 0,0 -0,3 -0,1 0,6
45 0,8 -1,0 0,1 0,1 -0,1 0,0 -0,2 -0,1 0,6
5,0 0,7 -0,9 0,1 0,1 -0,1 0,0 -0,2 -0,1 0,5

Table A15:  Local CAPM utility losses (%) per risk category and risk aversion. 8{epercentilewithin
each risk category isusdd.r e mi e s p deae fs deduttedfrors all funds.

Risk category
Gamma 0-5% 5-10% 10-15% 1520% 20-25% 2530% 30-35% 3540% 40-%
0,5 na 6,0 1.4 0,5 2,3 3,3 3,6 3,6 4,6
1,0 na 3,0 0,7 0,2 1,1 1,6 1,8 1,8 2,3
1,5 na 2,0 0,5 0,2 0,8 1,1 1,2 1,2 1,5
2,0 na 15 0,4 0,1 0,6 0,8 0,9 0,9 1,2
2,5 na 1,2 0,3 0,1 0,5 0,7 0,7 0,7 0,9
3,0 na 1,0 0,2 0,1 0,4 0,5 0,6 0,6 0,8
3,5 na 0,9 0,2 0,1 0,3 0,5 0,5 0,5 0,7
4,0 na 0,8 0,2 0,1 0,3 0,4 0,4 0,4 0,6
45 na 0,7 0,2 0,1 0,3 0,4 0,4 0,4 0,5
5,0 na -0,9 0,9 0,1 -0,1 0,0 -0,2 -0,1 0,5
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Table A16:  Global CAPM utilitylosses (%) per risk category and risk aversion. 78{precentilewithin
each risk category isusdd.r e mi e s p dae fs deduttedfrors all funds.
Risk category
Gamma 0-5% 5-10% 1015% 1520% 20-25% 2530% 3035% 3540% 40-%
0,5 8,6 7,3 4.8 3.9 2,8 3,2 3,5 14 53
1,0 4,3 3,6 2,4 1,9 14 1,6 1,8 0,7 2,6
15 29 2,4 1,6 1,3 0,9 1,1 1,2 0,5 1,8
2,0 21 1,8 1,2 1,0 0,7 0,8 0,9 0,3 1,3
2,5 1,7 15 1,0 0,8 0,6 0,6 0,7 0,3 1,1
3,0 14 1,2 0,8 0,6 0,5 0,5 0,6 0,2 0,9
3,5 1,2 1,0 0,7 0,6 0,4 0,5 0,5 0,2 0,8
4,0 11 0,9 0,6 0,5 0,3 0,4 0,4 0,2 0,7
45 1,0 0,8 0,5 0,4 0,3 0,4 0,4 0,2 0,6
5,0 0,9 0,7 0,5 0,4 0,3 0,3 0,4 0,1 0,5
Table A17:  Local CAPM utility losses (%) per risk category and risk aversion. 30{epercentilewithin
each risk category isusdd.r e mi e s p deae fs deduttedfrors all funds.
Risk category
Gamma 0-5% 5-10% 10-15% 1520% 20-25% 2530% 30-35% 3540% 40-%
0,5 na 10,1 3,8 1,8 3,2 4,8 4,5 4,5 6,0
1,0 na 51 1,9 0,9 1,6 2,4 2,2 2,3 3,0
1,5 na 3,4 1,3 0,6 11 1,6 1,5 1,5 2,0
2,0 na 2,5 0,9 0,5 0,8 1,2 11 1,1 1,5
2,5 na 2,0 0,8 0,4 0,6 1,0 0,9 0,9 1,2
3,0 na 1,7 0,6 0,3 0,5 0,8 0,7 0,8 1,0
3,5 na 14 0,5 0,3 0,5 0,7 0,6 0,6 0,9
4,0 na 1,3 0,5 0,2 0,4 0,6 0,6 0,6 0,7
45 na 11 0,4 0,2 0,4 0,5 0,5 0,5 0,7
5,0 na 1,0 0,4 0,2 0,3 0,5 0,4 0,5 0,6
Table A18  Global CAPM utilitylosses (%) per risk category and risk aversion. Siepercentilewithin
each risk category is usdd.r e mi e s p deae fs deduttedfrons all funds.
Risk category
Gamma 0-5% 5-10% 10-15% 1520% 20-25% 2530% 3035% 3540% 40-%
0,5 na na 6,4 54 4,0 4,8 50 59 6,8
1,0 na na 3,2 2,7 2,0 2,4 2,5 3,0 3,4
1,5 na na 2,1 1,8 1,3 1,6 1,7 2,0 2,3
2,0 na na 1,6 1,4 1,0 1,2 1,3 1,5 1,7
2,5 na na 1,3 1,1 0,8 1,0 1,0 1,2 1,4
3,0 na na 1,1 0,9 0,7 0,8 0,8 1,0 1,1
3,5 na na 0,9 0,8 0,6 0,7 0,7 0,8 1,0
4,0 na na 0,8 0,7 0,5 0,6 0,6 0,7 0,8
45 na na 0,7 0,6 0,4 0,5 0,6 0,7 0,8
5,0 na na 0,6 0,5 0,4 0,5 0,5 0,6 0,7
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Table A19:  Local CAPM utility losses (%) per risk category and risk aversion. Zﬁ%percentilewithin
each risk category is usdd.r e mi e s p deae fs deduttedfrors all funds.
Risk category

Gamma 0-5% 5-10% 1015% 1520% 20-25% 2530% 30-35% 3540% 40-%
0,5 na na 6,8 3,3 4,2 5,8 5,6 6,9 6,4
1,0 na na 3,4 1,7 2,1 2,9 2,8 3,4 3,2
1,5 na na 2,3 1,1 1,4 1,9 1,9 2,3 2,1
2,0 na na 1,7 0,8 1,1 1,4 1,4 1,7 1,6
2,5 na na 1,4 0,7 0,8 1,2 1,1 1,4 1,3
3,0 na na 1,1 0,6 0,7 1,0 0,9 1,1 1,1
3,5 na na 1,0 0,5 0,6 0,8 0,8 1,0 0,9
4.0 na na 0,8 0,4 0,5 0,7 0,7 0,9 0,8
4,5 na na 0,8 0,4 0,5 0,6 0,6 0,8 0,7
5,0 na na 0,7 0,3 0,4 0,6 0,6 0,7 0,6

Table A20:  Global CAPM utilitylosses (%) per risk category and risk aversion. Zﬁ’féprecentilewithin

each risk category isusdd.r e mi e s p deae fs deduttedfrors all funds.
Risk category

Gamma 0-5% 5-10% 1015% 1520% 20-25% 2530% 30-35% 3540% 40-%
0,5 na na na 7,5 5,8 6,4 6,4 7,9 7,1
1,0 na na na 3,7 2,9 3,2 3,2 4,0 3,5
1,5 na na na 2,5 1,9 2,1 2,1 2,6 2,4
2,0 na na na 1,9 1,4 1,6 1,6 2,0 1,8
2,5 na na na 1,5 1,2 1,3 1,3 1,6 1.4
3,0 na na na 1,2 1,0 1,1 1,1 1,3 1,2
3,5 na na na 1,1 0,8 0,9 0,9 1,1 1,0
4,0 na na na 0,9 0,7 0,8 0,8 1,0 0,9
4,5 na na na 0,8 0,6 0,7 0,7 0,9 0,8
5,0 na na na 0,7 0,6 0,6 0,6 0,8 0,7
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AppendixB: MeanVarianceDiagrams
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Figure A10:  Diagram showing the funds within each percentile. The fund that is assigned @stamissparfondenThe funds are assessed net of a fee
equaltoP r e mi e s p aand tleerLacal GAPM is used.
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