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Anotace:

Diplomové préace se zabyva analyzou alokace akeivho pilie Ceského penzijniho systému a
jejich investéni vynosnosti v porovnani s penzijnim systémemMkean®rvnic¢ast prace detain
analyzuje Cesky penzijni systém a jeho zékladni parametryméep regulatorni limity
vztahujici se k alokaci aktiv, vSe s ohledem narrefl penzijniho systémwiimnou od 1. ledna
2013. Druh&ast prace poskytuje srovnatelna data a informae@dkému penzijnimu systému
a dotvdi tak kvalitativni porovnani obou zemi. Pro potwiz&valitativni analyzy a dojin
nabitych i prvnim pohledu na dostupna data je v poslathsti prace aplikovanoékolik
statistickych modél hodnoticich investni vykonnost penzijnich foridza obdobi od roku 2002
do roku 2012. Ve stejném obdobi je také zkoumanalbkace aktiv v systému na jeho celkovou

vynosnost.

Kli éova slova:

Penzijni fondy, alokace aktiv, regulace inv&sitch limiti, dlouhodoba vynosnost



Annotation:

The diploma thesis provides an analysis of Czeitd fillar pension system asset allocation and
resulting investment performance compared to pensystem in Finland. The first part provides
a detailed analysis of pension system in The CEagbublic and its key parameters with focus
on investment regulatory limits, all in contextreform of the system effective as &t January

2013. The second part of this work provides compgardata and information of Finnish pension
system and provides qualitative comparison of Ilpgthsion systems. To support the qualitative
analysis and first sight assessments, the thirtdgdahis work forms several statistical models
evaluating investment performance of pension fubetsveen years 2002-2012. An impact of

individual asset groups to investment returns dithonds is evaluated for the same time period.

Key words:

Pension funds, asset allocation, asset allocategulative limits, long-term investment
performance.
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Introduction

Pension funds are in general an important elemies¢@uring the social and income stability of
those who retire all over the developed world. Tt@rently worsening demographic
development in western countries and the growinguarhof invested assets in various types of
pension instruments invokes an important questidrether the pension systems are capable of
fulfilling their obligations on a constant basis.

This work compares the recently reformed Czech ipansystem, its’ regulatory requirements
and economic performance with that of the Finnishson system. While the government in
The Czech Republic has just a year ago cancelledutids’ obligation to comply with the so-
called black-zero obligatory returns and effectvallowed the funds’ managers to consider
asset allocation outside of bonds and money-marngtuments, the Finnish management
companies are obliged to maximize the returns afrdmutors at an acceptable risk level over a
long-term horizon.

The comparison is therefore performed from a dycap@rspective as to where the Czech
pension system might be directed, and the advasitage disadvantages of such development.
The goal of this work is to provide with key fadaaffecting asset allocation and consequent
investment performance. | shall focus on the ecaoa@xplanation of the topic, however it will
be important to bear in mind that as much as ecantautors, the asset allocation, is affected by
social and psychological factors.

The first chapter provides an introduction to tree€h pension system and key factors affecting
the resulting asset allocation. Special attent®rpaid to the regulative limits reducing the
maximum interests held by pension funds in indigidasset groups, regulations of economic
loss the funds are allowed to perform and role aikds as (mostly) mother companies of the
funds..

The second part compares the gained information @otmparable data for the Finnish market
and provides interesting significant differences both systems’ approaches. While the
investment regulative limits are approximately siaene in both countries (a bit more limiting in
the case of allocation to shares in Finland), tttea allocation indicates that the funds in The
Czech Republic hold one of the least diversifiedfpbos among all OECD countries. Contrary
to that, the Fins already have a developed diveasibn of their assets through different asset
groups both, domestic and international.

The statistical measurement of investment returosiged in chapter three over the period of
the last 12 years presented in the last part of work shows that even though the Finnish

9



pension system is achieving higher investment mstur the long-term, the volatility invoked by
the returns is several times higher than that encidise of Czech funds. A simple Sharpe ratio is
calculated to provide a firstlook at the returidnerformance of both systems accompanied with
the calculation of Jensen’s alpha measuring thigyabf the pension funds’ managers to provide
their contributors with higher returns than theepted risk.

The final statistical model aims to provide an exition of how individual asset groups (shares,
bonds, money-market instruments or real-estate sinvents) contribute to the resulting

investment returns.

Introduction to pension systems

Pension systems were created to cover financiallsne¢ economically inactive population,
being usually formed by both, public and privatengien plans — usually in cooperative
combination. Various studies show that private menglans will play an important role in
solutions of various demographic problems.

“In 2012, private pension systems in the OECD aadated USD32.1 trillion, comprising
pension funds USD21.8 trillion (67.9%), banks andestment companies (18.5%), insurance
companies (12.8%) and employers” book reserves¥)0'8 Pension funds also play an
important role on the market of institutional ini@s overall with 28% of the market share.

The value of allocated assets in pension fundsativélas been constantly growing (not
considering year 2008), in 2011 the assets alldcedéely in pension funds in OECD countries
were worth USD20.6 trillion representing on aver@a8e3% of GDP of the respective countries.

Graph 1: Total Assets Invested in Pension Funds in BXCD countries (in USD trillions) in years 1995-2012

1 Pension Markets in Focus: 2013 [online]. 2013 ofgd 2014-02-24], page 7 Available at:
http://www.oecd.org/pensions/PensionMarketsinFow82pdf.
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The Czech Republic pension system solely accuntukdsets worth USD14,019m representing
6.5% of the countrys” GDP, ranking the country asiig the 1% lowest asset value per GDP
indicator of 34 OECD countries where data are abégf

Pension systems in general are defined under yawfedptions reflecting the intensity of state
involvement, portion of risk carried by an indivadiwcontributor, form of participation or funds
management. Such characteristics define the regud8set allocation in the pension system, this

chapter shall therefore define the basic charatiesiof the systems.

Pension Plan Types

Pension plan types differ by the characteristicparision contributions and security of paid-off
benefits. There are two major types of pension suril defined contribution plan, (ii) defined
benefit plar.

In OECD classification and glossary the defineddhémlans (in all its forms) form a group of
so called occupational plans and defined contriupilans can be included either in the group of

occupational plans or personal pension plans.

2 Based on data available at;: OECD (2013), Pensaing Glance 2013: OECD and G20 Indicators, OECD
Publishing. Available at: http://dx.doi.org/10.178&@nsion_glance-2013-en, page 195. Ranking wasllatdcl by
author of this thesis.

3 The design of individual systems differ in eacirtry, there are therefore also combined systefniseoabove
mentioned — so called hybrid systems, or systeraedan contributions in a form of stocks providgdemployer

based on years of employment with the company or s it profits.

Source: MUSILEK, Petr. Trhy cennych papi2., aktualiz. a roz$. vyd. Praha: Ekopress, 262Q,s. ISBN 978-80-
86929-70-5.
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Occupational pension plans are defined as plardsedinno an employment or professional
relationship between the plan member and the etitéay establishes the plan, whether it is an
employer, association or union. Contrary to occopal plans the personal pension plans are not
linked to a professional relationship and are ¢bators are fully independent to choose from
any of the competitors placing his product on tagioon markét

It is important to note that in some countries (Trech Republic including), the pension system

is separated to more than just one pillar, whech eaay be organized in a different form.

Defined Contribution Plan

Pension fund with defined contribution is a systehere the contributor accumulates the assets
in predefined contributions, usually on individuatcount opened with the pension fund
company. The value of accumulated wealth at theogénqmbnsion agreement is evidenced as the
sum of contributions plus potential (not securedum. The investment risk is therefore carried
by the individual contributors.

The system is not linked to an employment relatiqmsthe plans are founded by private usually
financial institutions. Nevertheless employers @tewed to contribute to the personal accounts
of their employees as a form of benefit. In The @zRepublic such contributions are considered
up to some limits as taxable costs.

In the pure version of this system, the resultirgplth is tight with ability of the chosen fund
manager to secure the desired return of investsetsaasThis system is currently setup in The
Czech Republic after the Pension reform came @ffecin F' January 2013 (as described later).
Prior to the reform the Czech pension system wss ialstitutionally organized as with defined
contribution plan, however the regulation limitedurns of contributors to a minimum of a zero
— so called Black-zero System. It will be showrthe following chapters how such regulation
limited the decision making of the fund asset mansg

Disadvantage of such systems are negative potentalmes to the contributors which can
significantly influence the final value of accumiéld wealth, especially in cases when the
market drops down just before the pension agreeimsetgrminated. For this reason the asset
allocation and returns tend to be tightly limiteg the regulation as it shall be shown in the

following sections.

4 Information source: Private pensions: OECD cfasgion and glossary = Les pensions privées :sifiaation et
glossaire de I'OCDE [online]. Paris, France, c20@&, p. ISBN 978-926-4016-996.
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Defined Benefit Plan
The defined benefit plan is an opposite to thenageficontribution plan. At the beginning of the

pension agreement the contributor and the pensiath define an accurate required benefit to be
benefitted to the contributor. In the same momeinésparties agree on the regular (monthly,
quarterly or annual) contribution to be paid by ttentributor during the life-time of the
contract.

The investment risk is therefore carried by thesp@mfund, not the contributor as in the case of
defined contribution plan. Age of contributor, isalth and expected life-length are calculated
by the pension fund to evaluate the requested aegwaintribution. Such pension funds in their
structure and calculations close to pension/reg@nmsurance contracts.

The advantage of defined benefit plans is thairtiestment risk is carried by the pension fund
that is more likely to be able to afford paying soltants and specialists to assess the investmen
decisions. The disadvantages are that the cont@aetproblematic to evaluated during its’ life-
time and therefore their transfer to a differemgen fund might be problematic.

The defined benefit plans tend to be used in a fosmere employer of the contributor is
providing the contribution based on year of emplegimand the fund is kept and managed by
the employer (or a company in the same group). & fea risk that the asset allocation in such
portfolio is focused on buying stocks within thengagroup and in case the group goes bankrupt,

the employee loses both — secured current incom@ansion plans.
Graph 2: Pension Funds' Assets by Pension Plan Tyjre Selected OECD Countries
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Note that the data relate to 2012 apart from SgathMexico relating to June 2012 and New ZealamdAarstralia
relating to 2011

Specifics of the pension funds structure have mggimpact on the final asset allocation in the
fund. If regulation was not involved, the defineenbfit plan would lead to more aggressive
asset allocation due to the fact, that any excessiturn of the portfolio would be accounted as

the funds’ income.

Financing of Pension Systems

Pension systems operations are based on long-tHovatang of assets invested by the
contributors and then based on individual condgiset in pension plans’ conditions providing
pension payments. Definition of the pension paysehall be omitted in this paper as its impact
on the final asset allocation and pension fundgfigomance is limited if any at all. Nevertheless
the sources of such payments can be of two typeeerenvested funds of other contributors
under the pay-as-you-go (later only “PAYGQO”) systenma system based on creating individual

accounts (or funds) for each individual contributbthe system.

5 Pension Markets in Focus: 2013 [online]. 2013, epag 21. Available at:
http://www.oecd.org/pensions/PensionMarketsinFow82pdf
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In OECD glossary the PAYGO system is defined asftidded pension plan®and its’ main
difference against Funded pension system is theoapb to current benefit payouts. In PAYGO
systems these are distributed from the currentriboribrs’ payments and the systems don’t
create any individual funds. The systems therefoeate less reserves and are involved in less
long-term investing than the opposite Funded pengians.

The Funded pension plans create individual fundgt$acontributors. Most of the pension funds
however account the liability against contributorsthe exact time when the contributors are
exiting the plan. Nevertheless the pension pland te be much more involved in long-term

investing than the PAYGO systems.

6 Private pensions: OECD classification and glossalgs pensions privées : classification et glassde 'OCDE
[online]. Paris, France, c2005, 102 p. ISBN 978-@R66-996. Available at: http://www.oecd.org/finafgrivate-
pensions/2496718.pdf
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Czech Pension Scheme (third pillar)

Czech pension system consisted of two parts: (Blipupension scheme and (ii) private
voluntary scheme. The public pension scheme isa@&@ scheme based on a basic benefit plus
benefit linked to average earnings over life-tinfetlee contributor. There is no active asset
allocation in the Czech public pension system efwee the further pages shall focus on the third
pillar — private voluntary system formed by privaension funds.

The system was reformed effective as BflJanuary 2013 (as described in chapilerifd Pillar
Reform, Regulation and Legal Backgrotindnd created a second pillar of pension system
which attracted only few tens of thousands contdtaiand as from the share on the whole
market is not worth mentioning in the latter paststhis work (partly due to the fact that the
current government as of May 2014 is consideringawfcelling the second pillar). As such this
chapter will analyze pension third pillar in bothtloe settings, before and after the reform.

After the reform of Czech pension system, the nundbelransformed Funds was reduced by

one totaling 8 at the end of 2013. The currenteti@ders’ structure is indicated in the following

table.
Table 1: Tranformed Funds as of 31st December 2013
Accumulated
Tranformed NI 237 i Participants'
Shareholders structure above 10 % Active e .
Fund Participants Contributions (in
P CZK millions)
1 | AEGON PS Conseq Investment Management, a.s. 98 325 5296
5 ALLIANZ PS Allianz pojistovna, a.s. 479 472 24 831
3 AXA PS Societe Beaujon 412 568 33410
4 éspPs Ceska spofitelna, a.s. 994 144 50 151,75
ESOB PS Ceskoslovenska obchodni banka, a. s. 683 944 32 471
5 100%
ING CONTINENTAL EUROPE
6 ING PS HOLDINGS B.V. 386 940 27 378
7 KB PS Komeréni banka, a.s. - 100% 537 270 35765
8 PS CP CP Strategic Investments - 100% 1277511 71385
Total 4870 174 280 688

Data source: Ekonomické ukazatele v r. 2013¢tvtleti. In: Ekonomické ukazatele penzijnich fGndPF za rok

2013 [online]. Asociace penzijnich speestiCeské republiky, 2013 [quoted 2014-03-01]. Availadie
http://www.apfcr.cz/cs/vybrane-ekonomicke-ukazdedenomicke-ukazatele-penzijnich-fondu-apf-cr-z&-ro

2013.html. Authors’ summary.
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The traditional Czech financial institutions toolajarity of the market share (Pension fund by
Ceska PojiBovna, a.s. or Pension fund kieska Spiitelna, a.s. with over 20% market share
each being followed b¢SOB PF Stabilita, a.s and Pension fund by Keémiebanka, a.s. both
exceeding 10% market share). This information ballimportant later when considering the risk
of forced equity calls due to the Black-zero systesrthe mother companies (banks) are strictly
controlling such equity call risks.

Besides the above mentioned 8 Transformed fundssybtem also includes additional 36 New

Funds founded and managed by 10 Pension Compdtéed3aJanuary 2013 as a reaction to the
reform.

Table 2: Participant Funds Overview as of 31 Decemb@013
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. Equity (in
(; er:;::y Participants' Fund qCZyK( Acc:sn:;l?sted
millions)

1 |AEGONPS  [PKF 0,00 0,00
2 |AEGON PS Dynamicky UF 0,00 0,00
3 |ALLIANZPS PKF 24,70 24,70
4 |ALLIANZ PS  Vyvazeny UF 14,58 14,58
5 |ALLIANZ PS  PDynamicky UF 10,74 10,74
6 |ALLIANZ PS U éastnicky fond Selection 6,91 6,91
7 |AXA PS PKF 42,66 43,74
8 |AXA PS Dluhopisovy UF 14,56 15,05
9 |AXA PS Smigeny UF 6,36 7,03
10 [CONSEQ PS |PKF 0,06 0,06
11 [CONSEQ PS |Dluhopisovy UF 1,31 1,40
12 |CONSEQ PS |Statnich dluhopis @ 2033 UF 0,16 0,18
13 [CONSEQ PS |[Statnich dluhopis @ 2023 UF 0,20 0,21
14 |CONSEQ PS |Globalni akciovy UF 4,12 4,34
15|CS PS PKF 413,70 427,62
16 |CS PS Vyvazeny UF 17,70 18,67
17|CS PS Dynamicky UF 7,80 8,03
18|CSOB PS PKF 83,24 86,01
19|€SOB PS Vyvazeny UF 3,08 3,17
20|CSOB PS Dynamicky UF 2,77 2,79
21|CSOB PS Garantovany UF 27,00 27,51
22|ING PS PKF 40,30 40,30
23|ING PS Penze 2030 2,02 2,02
24 |ING PS Penze 2040 1,79 1,79
25|ING PS UF Svétovych akcii 5,10 5,10
26 |KB PS PKF 135,73 137,56
27|KB PS Zajist &ny UF 5,50 5,53
28 |KB PS Vyvazeny UF 15,27 15,46
29|KB PS Dynamicky UF 15,39 15,60
30|PS CP PKF 29,85 30,65
31|PS CP Spofici 255,51 259,60
32|PS CP Vyvazeny UF 41,24 42,16
33|Ps Cp Dynamicky UF 11,35 11,59
34 |Raiffeisen PS PKF 4,89 5,01
35 |Raiffeisen PS [Chran ény UF 1,24 1,27
36 |Raiffeisen PS R astovy UF 4,00 5,06

Total 1 250,85 1 281,42

Data source: Ekonomickeé ukazatele v r. 2013¢twtleti. In: Ekonomicke ukazatele penzijnich fén@iPF za rok
2013 [online]. Asociace penzijnich spatestiCeské republiky, 2013. Available at:

http://www.apfcr.cz/cs/vybrane-ekonomicke-ukazatkenomicke-ukazatele-penzijnich-fondu-apf-cr-zk-ro

2013.html. Authors’ summary.
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According to relevant data at the end of 2012, tthed pillar pension system included 5.150
million participant$, representing 71.6% of all population at the agéwben 15-6% It's
important to note that any person is eligible todmee a contributor to the third pillar pension
insurance contract since 18 years old, therefaeytbup between 15-18 remains uncovered and
the real percentage of population covered by thre thillar pension system would be even
higher.

In 2013 the number of participants decreased by2189representing decrease of 3.67% on
annual basis. More importantly the amount of pgodicts in the new Participants’ Funds is only
91,027 as of 3 December 2013. The assets accumulated in therh @ZK1.265bA. In the
later parts of this chapter | shall demonstrateasset allocation in the Transformed funds as of
the effectivity day of the reform and the Particifsafunds asset allocation as of'3lecember
2013. Assets in both systems will be allocated |sirhyi

Prior to that | find important to specify the asaéibcation limits on individual assets in both

systems and how the reform changed the specifisadf limits.

Third Pillar Reform, Regulation and Legal Background

In the following sub-sections | shall concentrate axts regulating pension funds” system and
then putting light on the regulation of investmealtscations in specific groups of assets.
Historically up to the end of 2012 all pension fangperating in The Czech Republic were
regulated by théAct n0.42/1994 Coll. - State-Contributory SuppletagnPension Insurance
Actl® (later only“Act 42/1994"). The Act 42/1994 defined a pension fund as a legttye its
establishment, requirements concerning SuperviBoard and Board of Directors members, the
participant’s payments options and government imrions to them, pension benefit
distribution rules, fund’s management and investnmeles and regulations. Supervision and
regulation over pension funds and all financialtitnfons has been integrated in CNB since
April 2006 by Act No. 57/2006 Cdfl.

7 Data source: Vybrane ekonomicke ukazatele. ASO®A®ENZIINICH SPOLENOSTI CESKE
REPUBLIKY. Asociace penzijnich spafeosti CR [online]. Praha: Asociace penzijnich sgolesti CR, 20009.
Available at: http://www.apfcr.cz/cs/vybrane-ekorioke-ukazatele/, data for 2012.

8 According to Czech Statistical Office data avdiab from:
http://www.czso.cz/csulredakce.nsf/i/cr_od_roku %88L, Tab.01.01.

9 Information source: KANTOR, Milan. Komerté#\sociace penzijnich spafeosti CR k vybranym obchodnim a
ekonomickym vysledkm za 4.¢tvrtleti 2013. InKomentd k vysledkm za rok 2013online]. 2013 [quoted 2014-
03-01]. Available at http://www.apfcr.cz/cs/komemgt@lane/komentar-k-vysledkum-za-rok-2013.html

10 The full document in its electronic English traaigin is available at:
http://www.cnb.cz/miranda2/export/sites/www.cnbeerlegislation/acts/download/act_42_1994.pdf

11 Integrace dohledu nad finarim trhem - praktické informace €eska narodni bankéeska narodni
bankalonline]. 2003 - 2013 [quoted 2013-04-06]. Avallab from:
http://www.cnb.cz/cs/verejnost/pro_media/tiskovaaxy cnb/2006/060328 integrace_prakt_info.html
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The whole system of pension funds was reformed 0132by Act No. 427/2011 Coll.
Supplementary Pension Insurance *Aaffective since % January 2013 (except for minor
paragraphs). One of the major changes in the lbgiahlegal structure of the system is that after
the reform, pension funds are separated from thenagement companies in material
perspective. In other way the funds” accountingsets and liabilities of participants are
separated from accounting, assets and liabilifiéseomanagement companies.

As a result the management companies (latéPassion Companies’) can found one or more
private pension funds under one brand with one kg&@iory Conservative Fund — being always
obligatory, while the other funds are complementarg their formation and strategy is fully on
consideration of the management company. The congslary funds are called Participants’
Funds.

The funds that were founded under the Old Pensyste8 have been transformed to the New
Pension System including their key characteristicd all assets and shall be further called as
Transformed Funds. Any individual participant caecide whether he or she wants his/her
accumulated assets to be managed under the regimmamsformed Fund or one of the new
form of New Funds.

For better understanding see the following grapbwaéig the differences between legal and

operation structure between both of the systems.

Graph 3: Summary of Czech Pension Third Pillar befoe and after the Reform

Supplementary Pension Reformed Pension System
System under Act 42/1994 Coll under 427/2011 Coll
Pension Companies
= == == =y =— = =p({managementcompanies
] operating New Funds)

Pension Funds with integrated
management company

] Transformed Funds

1 (Accumulated assets of

_)participants of Supplementary p=—
Pension System); no entry
allowed

Closed to new
participants

Obligatory Conservative Fund
(any Pension Company must
operate and offer at least one)

Management services

Participant Funds (any Pension
Company is allowed to operate
infinite number; specific K=

0
T R

New Participants'
Options

strategy)

12 The full document in its electronic version is idalale at:
http://business.center.cz/business/pravo/zakoniméope-penzijni-sporeni/
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Source: Authors’ summary based on analysis of 21994 Coll. and Act 427/2011 Coll.

The Black-zero System

There is one main difference between the two regin@cerning profit/loss distribution. The
funds formed under the Act 42/1994 Coll. are oldige secure the value of invested funds. If
the fund recorded a loss it had to utilize itsiretd earnings from previous years or in extreme
cases contributed the loss from shareholders” @duithe same applied to returns assigned to
participants in case the fund had no real retom fts investmenté.

As a result of this regulation the funds” strategieere strictly conservative to avoid equity
contributions (unless specifically desired for neikg purposes as in case of AEGON) and the
funds also recorded respective low performance.ofting to Mr. Hoffmann from Amundia
Investment management company managing Penzijdi Kmmegni banka, a.s. the strategies
were also strictly controlled and evaluated by wdgjpartments of the mother companies of the
pension funds. For this rule the system is alstedahs a “Black-zero System” as the funds
profitability usually reached between 0-2% (morewtifunds historic profitability is specified in
Section Pension Funds’ Returns

The Black-zero System was also transformed to ttamsFormed Funds regulations under the
New system as defined in Act 427/2011 Chapter £8ti&n Il, 8187, but not into the regulations
of the New Funds.

Regulative Limits on Individual Asset Classes

As mentioned before the pension funds are strictyulated to avoid a situation where the
individuals would lose their retirement savingscisuvegulation includes not only the Black-zero
System, but also limitations on individual assedugs reflecting to the final asset allocation.

This chapter is devoted to such limits as well@anemic consequences of them.

Transformed funds

The Pension Company is according to Section 18742¢{2011 obliged to keep the value of
invested funds at least on the same level as ismdminal value invested by the individual
contributor plus the state contributions. This tetion is taken from the Old Pension System

which has been closed to new contributors sindé [86vember 2012. All contributors can

13 The Czech Republic. Act No. 42/1994 Coll. - St@tmtributory Supplementary Pension Insurance Actstate-
contributory supplementary pension insurance andnaiing certain acts related to its introductionaagended.
1994, Number 42, 14 Available at:
https://lwww.cnb.cz/miranda2/export/sites/www.cnkfecZlegislation/acts/download/act_42_1994.pdf

14 AEGON penzijni fond, a.s. can be set as an exawipfich equity contributions assigned to partiotpaafter it
has entered the market in 2007.
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complementarily choose to stay in the Transformaaifor transfer their funds in one of the
offered New Funds.

The limitations of investments into individual asgeoups are defined under Section 193 of Act
427/2011 referring to Act 42/1994, where the limiiias are defined under Sections 33-34. The
rules have been examined by OECD sut¥gyesented in August 2012 (applicable to December
2011). The regulation defines (i) the quality ofestment instruments the funds can invest in
(under Section 33 of the Act 427/2011) and (ii) thmntitative limitations of investing within
one asset group and limitations within one owngrstoncern (under Section 34 of the Act

427/2011). The following table summarizes both @&mentioned streams of the regulation:

Table 3: Investment Limitations of Transformed Funds

Retail Private

Country Equity Real Estate Bonds Investment Investment Loans ngo";ts
Funds funds
Czech Republic - 70% for equity -10% - Mo limit {if issued - 70% if open- - If traded on - 0% (not - Only QECD
traded on OECD or guaranteed by ended (also see OECD regulated supported) banks
regulated markets OECD member state | the information in markets: 70%, if deposits and
(a common overall orits central bank or | the first column). not, they can be deposits
limit for securities EIB). included in 5% certificate are
traded on OECD EBRD, IBRD or limit for other allowed.
markets, open- other intemational assets (also see Max 10% for
ended mutual financial institution the information in deposits at an
funds, movable where the Czech the first column). individual
assets and real Republicisa bank or an
estate) member. 70% if equivalent of
(Mon-0OECD equity other than above 20 mil CZK.
can be included in and traded on OECD
5% limit for other regulated markets.
assets). In other cases,
Min 50% of assets bonds can be
shall be included in 5% limit
denominated in for other assets.
the currency of the -Min 50% of assets
pension funds shall be
liabilities to the denominated in the
participants of the currency of the
scheme pension funds
liabilities to the
participants of the
scheme

Source SURVEY OF INVESTMENT REGULATION OF PENSION FUNRS3WBST 2017online]. OECD, 2012.
Available at: http://www.oecd.org/daf/fin/private-
pensions/2011SurveyOflnvestmentRegulationsOfPehsioas. pdf.

Note that the Real Estate investing is limited ®84] but as it will be examined later, the funds
do not invest in Real Estate almost at all (besiAléa Penzijni fond before the transformation).

Also see that the funds are forced to invest astléalf of their asset value in instruments
denominated in the currency it accepts contribgtibom the participants. There could be an
eligible doubt raised whether the market with sgoakd equity instruments in CZK is developed

enough to provide the funds with sufficient investrmopportunities.

1 SURVEY OF INVESTMENT REGULATION OF PENSION FUNRESAST 2014online]. OECD, 2012.
Available at: http://www.oecd.org/daf/fin/private-
pensions/2011SurveyOflnvestmentRegulationsOfPehsioas. pdf.
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Obligatory Conservative Fund

The Obligatory Conservative Fund has strict asdetation rules set in Section 98 of the Act
427/2011 practically limiting the asset allocatitsmn Czech national bonds or money market
products with potentially small portion of corpaaionds of investment graded corporations.
Every Pension Company who wants to operate an uatimumber of Pension Funds is obliged
to operate at least one separate Obligatory CoateeviFund and automatically offer such fund

to its clients$®. The investment limitations of such fund are dw¥es:

Table 4: Investment Limitations of Obligatory Consenative Funds

Country
Czech Republic

A — voluntary
conservative scheme

Equity

not allowed

Real Estate

not allowed

Bonds

a) EUand OECD
and OECD member
states bonds and
MMI with qualified

Retail Investment
Funds
Money market funds
with qualified rating

Portfolio limit 30 %!

Private Investment
funds
not allowed

Loans

not allowed

Bank deposits

Max 2 years
deposits;
requlated banks
Concenration

d
(3" pillar) rating; Conceniration limit limit 10%
b) Bonds of 10%.
intemnational
institutions with
membership of CR;
c) other bonds
and MMI with

qualified rating

Portfolio limits 35%
-100%;
Concentration limits
5-35%

Source: OECD. Annual Survey of Investment RegutatibPension Funds: 2013. OECD, 2013, 130 pages.
Available at:http://www.oecd.org/finance/private-pensions/anaualeyofinvestmentregulationofpensionfunds.htm
Note that OECD calls the Obligatory Pension Furdd&saluntary”. The discrepancy between OECD and thesis

is caused by the fact, that such funds are volyritarthe contributors, but their foundation is igatory for the
Pension Companies.

As it can be seen from the table, the Obligatorpseovative Fund has strictly limited options of
investment opportunities concerning only bonds amohey market investments. It is also
appropriate to note that the Pension Company isreguiired to guarantee a positive level of
return for the Obligatory Conservative Fund andsash the investment risk is fully carried by

the participant.

Participant Fund

The Pension Companies are according to Act 427/20lbtved to found an infinite number of
Participant Funds (after foundation of at least @fdigatory Conservative Fund). The regulation
of investments to such funds is less strict tharht Obligatory Conservative Fund and the
Pension Company also does not have to guarantdevidleof return which as in the case of the
Obligatory Conservative Fund can reach a negaéivell The regulation for investments of the
Participants” Fund is defined in Sections 99-108hefAct 427/2011 as follows:

Table 5: Investment Limitations of Participant Funds

16 As defined under Section 94 of the Act 427/2011.
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Retail Investment Private Investment

Country Equity Real Estate Bonds Funds funds Loans Bank deposits
Czech Republic equity traded on not allowed bonds traded on EU | UCITS and non- not allowed Borrowings up Max 2 years
B ol urt regulated market or MTF regulated market or | UCITS funds to 6 month. deposits;
other voluniary verified by CNB EU MTF verified by | authorized to be Leverage not regulated banks
schemes (37 pillar) CNB. publically offered in allowed Concentration
Concentration limit 5% the CR. limit 10%
Portfolio limit 35%; Portolio limit 5%;
5% for non-UCITS,
Concentration limit Granting loans not
10%. allowed

Source: OECD. Annual Survey of Investment RegutatibPension Funds: 2013. OECD, 2013, page 7/130.
Available at: http://www.oecd.org/finance/privatensions/annualsurveyofinvestmentregulationofperfigsiats. htm

Note that the Equity, Bonds and Money market imagnts must comply with the following
definition: “The asset is traded on European rdagdlanarket of a Member state or a non-
member state if such a state is listed in a spmelift evidenced by Czech National Bahk”
Interestingly no real estate investments are akbieehe Participants’ Funds.

Moreover according to Section 107 of the Act 421/R@he New Funds can deviate from the
above mentioned limits, if mentioned in the statftehe fund. In a limited time of 24 months
from issuance of the approval of the funds openati@r until the asset value reaches
CZK100,000,000.

Czech third Pillar Funds’ Asset Allocation

The key difference between Transformed Funds and Nénds are strict asset allocation rules
and the Black-zero System applied in the regulat@nTransformed Funds. This subchapter
shall show the diversification of pension fundslimee Czech Republic in both, the New Pension
System and the Old Pension system compared to othartries and analyze how much the
funds use their opportunities to invest within wdual asset groups. The goal is to compare the

regulation limits with reality and — potentiallyanalyze the discrepancies.

Transformed Funds

It is clear from the first view over the pensiomdis’ asset distribution (below) that all of the
Transformed pension funds are strictly conservateeping with long-term tradition of bonds-

money market portfolio mix:

Table 6: Transformed Funds’ Asset Allocation as of 312.2013 in CZK millions

17 The Czech Republic. Act No. 427/2011 Coll. on Sepntary Pension Savings. #27/2011 2011, no. 427,
149. Section 100. Available at:
http://www.cnb.cz/en/supervision_financial_marlegiklation/pension_funds/national_legislation.html
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Assets of Transformed Funds in CZK millions
hares
Number of ed Bank Mone S»
Tranformed Active | Participant Total . marke{ Czech Bonds incl. Other Real
(R Participant s Accumula | po % |instum | 9% |National| % | OED | g | Other % ™M | op [ mutual | o | ESIE | g | Other %
s Contributi ted countrie Bonds ent Properti Assets
Account ents Bonds Funds
ons Assets s (€zx) s+IFS Funds es

Shares
1 |AEGON PS 98 325 5 296 5501 136 2,50 498| 9,00| 4024 73,20 82 1,50 725| 13,20 o[ 0,00 o[ 0,00 o[ 0,00 35 0,60
2 |ALLIANZ PS| 479 472 24 831 25 893 940| 3,63 0| 0,00 21347( 82,44 42| 0,16] 2932 11,32 0 0,00 632| 2,44 0 0,00 0 0,00
3 |AXAPS 412 568 33 410 34573 3080f 891 Of 0,00 24072| 69,63| 2446 7,08 1651 4,77| 1387| 4,01 0| 0,00 1656 4,79 280| 0,81
4 |EsPs 994 144 50 152 51204 1099 2,15| 18 698| 36,52| 22481| 43,90 2033| 3,97 5960 11,64 0 0,00 498 0,97 0 0,00 435| 0,85
5 |ESOB PS 683 944 32471 34614 359| 1,04 0| 0,00 28556( 82,50 619 1,79| 4785( 13,82 80( 0,23 o[ 0,00 o[ 0,00 215 0,62
6 [ING PS 386 940 27 378 28227 1891 6,70 0| 0,00 22975( 81,39 147 0,52| 2994 10,61 0 0,00 0 0,00 0 0,00 221| 0,78
7 |KB PS 537 270 35 765 38427 1550 4,03 0| 0,00 28533( 74,25 797 2,07| 7335 19,09 0 0,00 0 0,00 0 0,00 212| 0,55
8 |Ps¢P 1277 511 71 385 77351 2240 2,90 210[ 0,27 55159| 71,31| 2051 2,65 14852| 19,20| 2057 2,66 0 0,00 0 0,00 781 0,01
Total 4870 174| 280688 295790| 11296 3,8| 19 406 6,6/207 147| 70,0 8217 2,8| 41234| 13,9| 3525 1,2 1130 0,4 1656 0,6] 2180 0,7

Data source: Ekonomické ukazatele v r. 2013Xtvtleti. In: Ekonomické ukazatele penzijnich fandlPF za rok
2013 [online]. Asociace penzijnich spéestiCeské republiky, 2013 [quoted 2014-03-01]. Availadte
http://www.apfcr.cz/cs/vybrane-ekonomicke-ukazatkenomicke-ukazatele-penzijnich-fondu-apf-cr-zk-ro
2013.html. Authors’ summary.

Note: Asset group Money market instruments issye@BCD member states or international financiatiingons
as well as other money market instruments weretethftom the summary as no assets were investiim.

Few important facts can be read from the tablegmtesl above referring to the asset allocation

in Transformed Funds:

(i)

(ii)

(iii)

(iv)

Pension funds invest 86.8% of all available assetdebt instruments (debentures
mainly represented by Bonds and Treasury Bills)s Thpresents 91.4% of all Funds
credited to the participants and 86.75% of all auglated assets in the respective
pension funds. Most of assets invested in bondgaested in Czech National bonds
(80.7%) with limited share of financial institutinbonds and bonds of other OECD
countries (3.2%) and other bonds representing maintporate bonds (exclusive
financial institution bonds) amounting to 16.1%.

Another 3.8% of the assets is invested in Cashamk® and term deposits and 6.6%
in money market instruments with the nominal cuckelbeing Czech crown.

These two groups ((i) + (ii)) of conservative intreents therefore represent up to
97.1% of all assets in the funds and exceed theuatmaf funds credited byt the
participants over nearly 2.36%

It can already be implicated from points (i) —)(tinat investments to shares and real
estate in the portfolios is negligibfe AXA PF is the most aggressive fund (if classic
theorems in the meaning that shares are riskier boads are relevant) with 4.01%
invested in shares. AXA PF is also the only pendiord, who has invested in real
estate amounting to 4.79% of portfolio value. AXK i its final audited accounting

18 5 pension funds had no active investments in sharall and the assets allocated to shar€$S@B PS were
practically mitigant with its 0.23% share on th&atgortfolio value.
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statements indicates that the properties are vdlyexh external valuator and include
the value of underlying land pldfs
The results however show only a static allocati®fa31.12.2013. To explore whether the asset
allocation is so conservative in the long-term, thowing table indicates asset allocation of

pension funds in years 2000-2012.
Table 7: Long-term Asset Allocation within Individual Asset Groups in Czech Third Pillar Pension Systert2000-2012)

Funds

Numper & credited | Total Unit Investmen bCa:h ind
Year agt!ve to the EE! debenture % Treésury % Shares % certificate % t Real % ank an % Sundry *) %
participant L Assets bills term
participant s s Estate .
s 5 deposits
2000 2372289 40052 41705 24 355 58,40 93869 23,66 4052 9,72 0,00 369 0,88 2388 5,73 672 1,61
2001 2508 264 50400 52 317 33749 64,51 11337 21,67, 3945 7,54 0,00 428 0,82 2327 4,45 531 1,01
2002 2597 364 63 424 67 122] 50925 75,87, 6686 9,96 4351 6,48 0,00 408 0,61 3483 5,19 1270 1,89
2003 2661362 76783 80 202] 60330 75,22 7781 9,70 3932 4,90 0,00 324 0,40 6115 7,62 1721 2,15
2004 2949 688 93 826 99 706 70962 71,17, 11421 11,45 6331 6,35 0,00 320 0,32 9431 9,46 1242 1,25
2005 3284430 112646 120347 89412 74,29 9744 8,10 9231 7,67 0,00 748 0,62 10132 8,42 1081 0,90

2006 3610920 136136 142531f 109969 77,15 5542 3,89 9735 6,83 4819 3,38 1215 0,85 9516 6,68 1735 1,22
2007 3962098 162104 162053 119498 73,74 6400 3,95 9898 6,11 7575 4,67 1211 0,75 15978 9,86 1493 0,92
2008 4295603 186119 183833 144908 78,80 6413 3,49 5731 3,12 6162 3,35 1528 0,83 17568 9,55 1573 0,86

2009 4470178 200220 210370f 171520 81,53 2255 1,07 3490 1,66 6916 3,29 1911 0,91 23741 11,29 537 0,26
2010 4595342 216112 232402 195256 84,02 1186 0,51 1906 0,82 8504 3,66 1870 0,80 17729 7,63 5952 2,56
2011 4599209 232052 246297| 213600 86,72 612 0,25 1026 0,42 6166 2,50 1854 0,75 19238 7,81 3802 1,54
2012 5150415 246594 273 263| 229344 83,93 6562 2,40 581 0,21 3367 1,23 1851 0,68 26660 9,76 4897 1,79

*Soundry represents other investment vehiclesog®$). Note that in 2013 the asset group andptsrtieg has
slightly changed and therefore the data contaiy coiparable period of 2000 — 2012.

Data source: Vybrane ekonomicke ukazatele. ASOCIRERZIINICH SPOLENOSTICESKE

REPUBLIKY. Asociace penzijnich spaieostiCR [online]. Praha: Asociace penzijnich sgolestiCR, 2009.
Available at: http://www.apfcr.cz/cs/vybrane-ekorioke-ukazatele/. Authors’ summary of data availdbfe2000 -
2012.

Putting the same data in a graph shows the dengetiend of Equity (shares) in pension funds’
portfolios and stable low share of investment esthtes. The sum of debentures and treasury
bills also remained stable, while it is importamnbtice that the while the share of debentures as
a long-term product has been constantly growing,sthare of treasury bills tend to decreasing
by time.

Graph 4: Long-term Trends in Asset Allocation of Czeh Third Pillar Pension System (in % of total invesed asset value)
in years 2000-2012.

19 VYRQ'NI ZPRAVA 2012 ANNUAL REPORT 2(2line]. Brno: AXA penzijni fond, a.s., 2013, ma®?2.
Available at: https://www.axa.cz/getattachment/d&#4-73d0-4076-844c-580826f1a4d6/Vyrocni-zprava-
2012.aspx/
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Note: Data applicable as of 8December 2012. Percentage shares of Debentureseginaith dark blue curve) are
linked to the right vertical axis values, perceetapares of all other asset groups are linkedetdeth vertical axis.
Data source: Vybrane ekonomicke ukazatele. ASOCIRERZIINICH SPOLENOSTICESKE

REPUBLIKY. Asociace penzijnich spaieostiCR [online]. Praha: Asociace penzijnich sgolestiCR, 2009.
Available at: http://www.apfcr.cz/cs/vybrane-ekorioke-ukazatele/. Authors’ summary.

Conservative Obligatory Funds and Participant Funds

Since the reform became effective ot January 2013, the system of Transformed funds is
separated from the New Funds. The following sedtidicates what the New Funds invested the

first accumulated assets in.

Table 8: Asset Allocation in Participant Pension Fuds at the end of 2013
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Assets of 3rd pillar funds in CZK millions
Money Shares
et Accumul |Bank and Market Czech Other incl. Other
Company Participants' Fund ated Term % Instrume % National % Bonds % | Investme % Assets %

Assets [accounts nts Bonds nt Funds

(Czech) Shares
1 |AEGON PKF 0,00 0,00 0,00 0,00{ 0,00 0,00] 0,00 0,00] 0,00 0,00/ 0,00 0,00| 0,00
2 |ALLIANZ  |PKF 24,70 24,70| 100,00 0,00 0,00 0,00 0,00 0,00| 0,00 0,00| 0,00 0,00| 0,00
3 [AXA PKF 43,74 43,74| 100,00 0,00{ 0,00 0,00] 0,00 0,00] 0,00 0,00/ 0,00 0,00| 0,00
4 |CONSEQ |PKF 0,06 0,06| 100,00 0,00 0,00 0,00 0,00 0,00| 0,00 0,00| 0,00 0,00| 0,00
5 |Cs PKF 427,62| 385,58 90,17 0,00{ 0,00 35,29 8,25 0,00] 0,00 0,00/ 0,00 6,75 1,58
6 |€soB PKF 86,01 86,01/ 100,00 0,00 0,00 0,00 0,00 0,00| 0,00 0,00| 0,00 0,00| 0,00
7 [ING PKF 40,30 18,02 44,72 16,00( 39,69 6,29| 15,60 0,00| 0,00 0,00/ 0,00 0,00| 0,00
8 |KB PKF 137,56 33,93| 24,66 0,00 0,00 103,63 0,00 0,00| 0,00 0,00| 0,00 0,00| 0,00
9| cp PKF 30,65 15,21 49,62 0,00| 0,00 15,37| 50,15 0,00] 0,00 0,00/ 0,00 0,07| 0,23
10 |Raiffeisen |PKF 5,01 4,93 98,54 0,00{ 0,00 0,00{ 0,00 0,00/ 0,00 0,00| 0,00 0,10| 0,00
Subtotal Obligatory Conservative Funds 795,64 612,18 76,94 16,00f 2,01 160,58] 20,18 0,00{ 0,00 0,00( 0,00 6,92 0,87
11 |AEGON Dynamicky UF 0,00 0,00{ 0,00 0,00{ 0,00 0,00] 0,00 0,00] 0,00 0,00/ 0,00 0,00| 0,00
12 |ALLIANZ yazeny UF 14,58 14,58| 100,00 0,00{ 0,00 0,00{ 0,00 0,00/ 0,00 0,00| 0,00 0,00| 0,00
13|ALLIANZ  [Dpynamicky UF 10,74 10,74| 100,00 0,00{ 0,00 0,00{ 0,00 0,00/ 0,00 0,00| 0,00 0,00| 0,00
14 |ALLIANZ U &astnicky fond Selection 6,91 6,91] 100,00 0,00 0,00 0,00{ 0,00 0,00/ 0,00 0,00| 0,00 0,00| 0,00
15 |AXA Dluhopisovy UF 15,05 15,05| 100,00 0,00{ 0,00 0,00] 0,00 0,00| 0,00 0,00/ 0,00 0,00| 0,00
16 [AXA SmiSeny UF 7,03 7,03( 100,00 0,00{ 0,00 0,00| 0,00 0,00| 0,00 0,00/ 0,00 0,00| 0,00
17 |CONSEQ  |Dluhopisovy UF 1,40 1,39] 99,93 0,00{ 0,00 0,00{ 0,00 0,00/ 0,00 0,00| 0,00 0,00| 0,00
18 |CONSEQ |Statnich dluhopis 1 2033 UF 0,18 0,18| 100,00 0,00 0,00 0,00{ 0,00 0,00/ 0,00 0,00| 0,00 0,00| 0,00
19 |CONSEQ |Statnich dluhopis 1 2023 UF 0,21 0,21} 100,00 0,00 0,00 0,00{ 0,00 0,00/ 0,00 0,00| 0,00 0,00| 0,00
20 |CONSEQ |Globalni akciovy UF 4,34 0,69 15,85 0,00 0,00 0,00{ 0,00 0,00| 0,00 3,65| 84,15 0,00| 0,00
211Cs Vyvazeny UF 18,67 17,07 91,43 0,00{ 0,00 1,01 5,41 0,00| 0,00 0,00/ 0,00 0,59| 3,16
221Cs Dynamicky UF 8,03 7,89 98,26 0,00{ 0,00 0,00] 0,00 0,00| 0,00 0,00/ 0,00 0,14| 1,74
23]EsoB Vyvazeny UF 3,17 3,17] 100,00 0,00{ 0,00 0,00{ 0,00 0,00/ 0,00 0,00| 0,00 0,00| 0,00
24 1€s0B Dynamicky UF 2,79 2,79] 100,00 0,00{ 0,00 0,00{ 0,00 0,00/ 0,00 0,00| 0,00 0,00| 0,00
25|EsoB Garantovany UF 27,51 27,51] 100,00 0,00{ 0,00 0,00{ 0,00 0,00/ 0,00 0,00| 0,00 0,00| 0,00
26 [ING Penze 2030 2,02 1,20 59,72 0,00{ 0,00 0,81] 40,28 0,00] 0,00 0,00/ 0,00 0,00| 0,00
27 [ING Penze 2040 1,79 1,23| 68,75 0,00{ 0,00 0,56 31,25 0,00] 0,00 0,00/ 0,00 0,00| 0,00
28|ING UF Svétovych akcii 5,10 2,60 50,98 2,00{ 39,20 0,50 9,82 0,00| 0,00 0,00/ 0,00 0,00| 0,00
29 |KB Zaijist &ny UF 5,53 5,53] 100,00 0,00 0,00 0,00] 0,00 0,00| 0,00 0,00| 0,00 0,00| 0,00
30|KB \Vyvazeny UF 15,46 13,50| 87,32 0,00 0,00 1,96 0,00 0,00| 0,00 0,00| 0,00 0,00| 0,00
31|KB Dynamicky UF 15,60 10,00| 64,10 0,00 0,00 5,60 0,00 0,00| 0,00 0,00| 0,00 0,00| 0,00
32| ¢p Spofici 259,60 55,86| 21,52 0,00 0,00{ 154,89] 59,66 48,33| 18,62 0,00| 0,00 0,52| 0,20
33| ¢p Vyvazeny UF 42,16 17,50 41,51 0,00{ 0,00 20,68| 49,05 0,00] 0,00 3,80 9,01 0,18 0,43
34| ¢p Dynamicky UF 11,59 6,71] 57,89 0,00{ 0,00 3,10| 26,75 0,00] 0,00 1,74 15,01 0,04| 0,35
35 |Raiffeisen |Chran ény UF 1,27 1,26] 99,21 0,00 0,00 0,00 0,00 0,00| 0,00 0,00| 0,00 0,00| 0,00
36 |Raiffeisen |Rastovy UF 5,06 1,68| 33,10 0,00 0,00 0,00 0,00 0,00| 0,00 3,34| 0,00 0,00| 0,00
Subtotal Participants Funds 485,78 232,28| 47,82 2,00 0,41| 189,11] 38,93 48,33 9,95 12,54| 2,58 1,48( 0,30
Total for all New Funds 1281,42| 844,46| 65,9 17,99 1,4| 349,69| 27,3 48,33 3,8 12,54 1,0 8,40 0,7

Data source: Vybrane ekonomicke ukazatele. ASOCIRERZIINICH SPOLENOSTICESKE
REPUBLIKY. Asociace penzijnich spaieostiCR [online]. Praha: Asociace penzijnich sgolestiCR, 2009.
Available at: http://www.apfcr.cz/cs/vybrane-ekorioke-ukazatele. Authors’ summary.

Due to limited allocated assets in the funds, teesibn Companies are not able to perform the
strategies the funds are designed to invest ins €an be in general read from the majority of
funds investing in money-market instruments andtingiuntil they reach a certain amount of

funds (defined in statutes of the individual fundBpere are few funds which already started
investing in shares, however the value of assetssted is not worth analyzing compared to the
value all assets invested in the pension system.

According to Mr. Pavel Hoffman from Amundi groupoprding asset management services to
Komercni banka pension fund, there are three kagamrs of nearly no asset diversification in

the third pillar of Czech Pension System:
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(1) The Black-zero system combined with the accountagmlation forcing funds to re-
value their assets regularly to fair value and cqaential accounting losses from
equity drawdowns. The system causes that portfaioness is strictly controlled by
mother companies of the pension funds and the neamalgemselves are limited in
their decision authorities.

(i) Pension funds’ contributors/participants are ex#@lymsensitive to any potential
negative return of their portfolio. Researcherpsychology show that most humans
are in general more sensitive to negative returr-fay — 1% than a loss of a
potential positive return of 1%. Such negative metof one pension fund (even
though it would be just because of regular marlodatitity) might result to a loss of
contributors and funds to invest. For this rath&yghological pattern the New Funds
focusing on more aggressive strategies might beggling to search for their
potential customers.

(i)  As vast majority of the assets invested in thidthppension funds are remaining on
the Transformed Funds with the Black-zero rule ljwis effect described in (i)), all
the pension funds follow a very similar patterrthieir asset allocation. Since there is
no pension fund pressuring on the others withxtessive returns to the contributors,
the market shall remain focused on bonds and mamaket instruments until the

New Funds take over most of the investment assdtgeithird pillar.

Accounting Impact to Asset Allocation

On an example of two countries with similar asdletcation restrictions, United Kingdom and

Netherlands, Griffin (1998) shows an importanceaotounting standards application to the
value of funds’ asset$

The accounting differences were also consideredomparison between Czech and Finnish

pension funds, but as none of the system is usiygo&the two above mentioned accounting

20 Both of the countries have to comply with a riattthe value of invested funds shall not fall unti@0% (similar
to Black-zero system in the Czech republic), othsevthe pension plan has to be restored by shatetsohnd
additional shareholders’ equity must be injectedhilé/the Dutch plan is potentially threated annuaih regular
re-valuation of the held assets, the UK plan all@a’smanagers to take a three-year average invéthee of the
plans and arrive to the value of instruments asodisted value of planned coupons or dividends. righeof equity
call is therefore higher in Dutch plans than in th€ ones.

Despite similar asset allocation limits, the diffleces in accounting principles were proven to leekery factor of
dramatically different asset allocation.
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methods (earnings-smoothing and discounting valoatistead of fair value), this factor will not

be tested furthermotke

Pension Funds’ Returns
After analyzing the asset diversification it candx@ected that the returns shall be on the level of

annual inflation. The comparison can be found enftilowing table.

Table 9: Pension Funds' Returns Since 1995

21 Despite the fact that accounting principles widlt he tested furthermore, the author of this wdikds it
important to mention such factor in case readesgel¢o compare pension systems in different coesithan The
Czech Republic and Finland.
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Respecti
REEEE ve Annual
The Name of the Pension Fund 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 2011 2012* | Annual | o e
Return
CPI
AEGON Penzijni fond, a.s. 0,00 | 0,00 [ 0,00 | 0,00 | 0,00] 000 0,00 000] 000 000 000 000] 450 ]| 350 ] 210 | 211 1,60 2,09 0,026 | 0,028 -0,16%
Allianz penzijni fond, a.s. - - 8,90 | 9,10 | 6,00 | 380 | 436 | 3,721 ] 3,00 | 3,00 | 3,00 | 311 [ 300 [ 300 | 310 | 3,00 2,69 1,49 0,040 | 0,028 1,19%
AXA penzijni fond, a.s. 12,80 | 11,45 | 11,20 | 10,20 | 6,50 | 4,10 | 4,25 | 3,41 | 3,36 | 3,20 [ 3,70 | 250 | 2,20 | 0,00 | 2,00 | 147 1,47 1,20 0,046 | 0,041 0,58%
CSOB Penzijni fond Progres, a.s. | 0o | 16,40 | 8,00 | 10,90] 7,70 | 562 | 390 | 4,26 | 4,30 | 530 | 500 | 230 | 2,40 | 0,02 | 1,00 - - - 0,054 | 0,041 1,32%
CSOB Penzijni fond Stabilita, a.s. | 10,40 | 10,90 | 10,30 | 10,02 | 6,10 | 4,20 | 3,20 | 3,00 | 2,30 | 430 | 400 | 280 | 240 | 0,05 | 1,37 | 1,49 1,71 1,79 0,044 | 0,041 0,35%
Generali penzijni fond, a.s. 10,30 | 10,61 | 14,60 | 11,40 | 5,30 | 3,60 | 4,60 | 4,10 | 3,00 [ 3,00 | 381 | 374 | 410 | 200 | 2,40 | 2,10 0,30 1,07 0,049 | 0,041 0,87%
ING Penzijni fond, a.s. 12,80 | 12,10 [ 11,00 | 9,34 | 6,00 | 4,40 | 4,80 | 4,00 | 400 [ 250 | 420 | 360 | 250 | 0,04 | 0,00 | 2,10 2,10 1,81 0,048 | 0,041 0,73%
Penzijni fond Ceské pojistowy, a.s.| 1030 | 9,20 | 9,60 | 9,72 | 6,60 | 450 | 3,80 | 320 | 3,20 | 350 | 3,80 | 3,30 | 2,40 [ 020 | 1,20 | 2,00 1,50 2,05 0,044 | 0,041 0,34%
Penzijni fond Ceské spofitelny, a.s.| 400 | 8,10 | 9,05 | 833 | 4,40 | 420 | 3,80 | 350 | 2,64 | 374 | 403 | 304 | 320 [ 040 | 1,28 | 234 2,07 1,51 0,038 | 0,041 -0,22%
Penzijni fond Komeréni banky, a.s. | 944 | 836 | 9,10 | 950 | 7,20 | 4,89 | 4,40 | 4,63 | 340 | 350 | 4,00 | 3,00 | 230 | 0,58 | 0,24 2,23 2,00 1,53 0,044 0,041 0,36%
[Respective CP! index** | 914 | 884 | 855 | 10,76 | 2,13 | 371 [ 470 ] 1,92 | 0,10 | 2,72 | 1,94 | 250 | 2,83 | 6,36 | 1,07 | 141 | 191 | 333
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Data source: Vybrané ekonomické ukazatele: AREFASOCIACE PENZIINICH SPOLENOSTICR. Asociace

v

penzijnich spolénostiCR [online]. 2009, 2014. Available at: http://wwwfapcz/cs/vybrane-ekonomicke-

ukazatele/ andesky Statisticky tad CSU [online]. 2013. Available from: http://www.czsa/



*The returns were illustrative according to knovatalabout asset returns for the funds and respefetvstructure.
Source: Zhodnoceni penzijnich fanga rok 2012: Zadna slava. Investujeme.cz [onlia@13. Available from:
http://www.investujeme.cz/zhodnoceni-penzijnichdarza-rok-2012-zadna-slava/

Note: the table presents annual return attribuddti¢ participants of the specific pension funa,the return the
pension funds have gained from allocated assetsatUthor is also aware, that for the individuatipgrants there
are also other profits not included in this tablgtate contribution which is dependent on the amoftiparticipants’
contribution and indirect income caused by reductibtax base.

The calculation of Average Annual Return was exeguin the principal of geometrical average
as well as the respective annual CPI over theiritetof the specific fund according to the
following formula:

Formula 1: Annual return calculation

i=VA+a)*A+a)*.x(1+ay)

where a defines annual return presented by a funa $pecific year, n defines years of existence
of such fund. The red marked cells indicate retuhed are lower than the inflation in the
respective year. It can be noticed from the tabiat;

a) Two out of nine operating pension funds have ne@neattributed average returns equal
to the average of inflation in their lifetime — ABBI PF and pension fund operated by
Ceska Sptitelna, a.s.:

b) Only two of the pension funds have attributed agereeturns exceeding the average
inflation over their lifetime by more than 1% antiya- Allianz pension fund andSOB
PF Progress (consolidated t8OB PF Stabilita in 2011 as a reaction to the pezba
novelization); and

c) In 2008 when investment results overall were affé@diy the financial crisis, the funds
themselves mostly lowered the attributed returnthéir investors, besides AEGON PF,
Allianz PF and Generali PF.

Summary

This chapter was devoted to the legal backgroundperision funds’ investment market,
regulation and returns in The Czech Republic. Thrination will be important in the
following parts of this work to understand the diffnces in comparison to other OECD
countries, namely Finland. The outcomes of this$ @ as follows:
(1) Most of the currently active pension insurance @mts between pension funds and
participants are regulated under the system ofsfoamed Funds which were created

before 3¢' November 2012. In The Czech Republic nearly 5I#aniparticipants have
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(ii)

such contracts. These Transformed Funds includedlealled Black-zero System and
their asset allocation is focused on debenturesask/money market instruments.

The New Funds founded after the pension systenrmefare separated within two
products. One is Obligatory Conservative Fund vgittictly limited investment rules

and second is a Participants’ Fund for which tlgulegion is less strict and allows the
funds to invest in derivatives and equity investtaeimportant to note is that both of
the New Funds don’t have their investments sechyeBlack-zero System as it was in
the Old Pension System, however the assets altbdatee so far been minor to the

assets invested in the Transformed Funds.
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Finnish Pension System compared to Czech Pension

System

In this chapter | shall demonstrate the impactifféent approach to asset allocation in pension
funds in Finland on the portfolio return as wellidsntify the differences of both of the systems.
The goal of this chapter is to set a challengingchenark and rather ask a question “where The
Czech Republic should direct its pension system&i tthow bad could it be?”.

The chapter shall first describe the Finnish pensigstem and economic conditions the system

is operating in.

Finnish pension system

There are two tiers (pillars) of pension systerfimliand. One is the national basic state pension
scheme financed as a pay-as-you-go schemed the other is a private sector formed by
company funds and industry-wide funds and pensisurance companies based on earning-
related principlé.

The national pension scheme is a scheme secunmgimal income for nearly anyone residing
in Finland and shall not be the subject of exanmmain the further parts of this chapter. The
earning-related scheme separates into private rseatployers and public sector employers,
where: “In the private sector, pension securitynigstly arranged through insurance contracts.
Wage earners in the public sector are not insuneauigh insurance contracts. Their pension
security is determined directly based on the flaat tvage earners working for certain employers
are covered by the pension acts of the public s&éto

The earnings-related system also includes self-eyepl and partners in limited companies. “A
self-employed person is responsible for arrangiing dr her own pension security. Self-

employment is insured based on the Self-Employadddés Pensions Act (YELJ®. There are

22 OECD (2013), Pensions at a Glance 2013: OECD dtilldicators, OECD Publishing, page 249. Availate
http://dx.doi.org/10.1787/pension_glance-2013-en

2 pension Coverage and Insurance: The Earningsdel@ension Insurance Covers All Earnings from Work.
FINNISH CENTRE FOR PENSIONinnish Centre for Pensions: Exper on earningsteda pension
provisions[online]. Finnish Centre for Pensions, 2014, 208412 [quoted 2014-03-22]. Available at:
http://www.etk.fi/fen/service/pension_coverage anduirance/1423/pension_coverage_and_insurance

2 Pension Coverage and Insurance: The Earningsdel@ension Insurance Covers All Earnings from Work.
FINNISH CENTRE FOR PENSIONinnish Centre for Pensions: Exper on earningsteda pension
provisions[online]. Finnish Centre for Pensions, 2014, 208412 [quoted 2014-03-22]. Available at:
http://www.etk.fi/fen/service/pension_coverage andufance/1423/pension_coverage _and_insurance

2 Gelf-employed: Insurance of the Self-employed @sd&l on the YEL Income. FINNISH CENTRE FOR
PENSIONS Finnish Centre for Pensions: Exper on earningsietbpension provisior®nline]. Finnish Centre for
Pensions, 2014, 2014-03-12 [quoted 2014-03-22]. ilalvie at:
http://www.etk.fi/fen/service/pension_coverage anduiance/1423/pension_coverage _and_insurance
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also other specific professions insured by the iegsarelated system like farmers and grant
recipients, but these professions are of minor shpeflecting the whole pension system market.
The earnings-related pension funds are represdmtgiivate association The Finnish Pension
Alliance TELA?%, comparable to the Association of Pension Comga(sociace penzijnich
spolenostiCR) operating in The Czech RepuBlic

The earnings-related pension funds in Finland actated EUR162.3billion as of 2013 and
represent approximately 79.3% of the national GBPslaowed below. The assets in funds
covering non-public sector employees form toge8#0% of all assets invested in the Finnish

pension portfolio and reached EUR105.2bilffon
Graph 5: Finnish Pension System Assets by Institudh Type 2004-2013

Investment portfolio 2004 - 2013
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31.12.2004 31.12.2005 31.12.2006 31,12.2007 31.12,2008 31.12.2009 31.12.2010 31.12.2011 31.12.2012 31.12.2013

Public sector pension institutions 238 29,2 34,8 38,5 32,3 39,4 45,1 45,6 52,3 56,9
07 0,8 0,8 0,9 0,7 0,8 09 0,9 1,0 1l

Company funds and industry-wide funds 7.8 7,2 8,1 8,7 6,5 6,6 54 5,0 5,4 56
55,6 65,0 70,8 74,4 65,6 78,0 86,7 84,7 90,9 98,5

Total 87,9 102,2 114,5 122,4 105,1 124,9 138,2 136,3 149,6 162,2

Source: THE FINNISH PENSION ALLIANCE TELAMarket Value and Allocation of Assets: By typeeafgion
institution [online]. The Finnish Pension Alliance TELA, 20Hlide 1 [quoted 2014-03-22]. PPT available at:
http://www.tela.fi/fen/investments/market_value_aaitbcation_of assets

26 TELA. TELA [online], The Finnish Pension Alliance TELA. Available at: www.tela.fi

27 THE ASSOCIATION OF PENSION COMPANIES OF THE CZECQREPUBLIC. APF CR [online]. 2009.
Available at: http://www.apfcr.cz/en/

22 THE FINNISH PENSION ALLIANCE TELAMarket Value and Allocation of Assets: By type efigion
institution[online]. The Finnish Pension Alliance TELA, 201uoted 2014-03-22]. Power Point Presentation
available at: http://www.tela.fi/fen/investments/ketr value_and_allocation_of _assets
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It is clear from the graph above and other gragtthesource that the importance of the public
sector pension institutions and its share on tine gupension investment portfolios is constantly
growing.

Finland as a benchmark

For the comparison part of this work | have choBerland as a benchmark for The Czech
Republic. Finland is a country with higher standaad living with one of the most fair and
sophisticated social system. From half a year pedsexperience of living in Finland |
personally believe that the Finnish social systemuality enough to be taken as a benchmark,
moreover that any country willing to set the sysiarfong-term as it is set in Finland would not
act in any harm to its inhabitants.

The further pages point on important similaritiesd adifferences that should be taken into

account when comparing those two countries.

GPD per Head

The key goal of this section is to compare Czechsjpa& system with forward looking

perspective to a country that is more developed thae Czech Republic. | shall use as a
measurement of such development the indicator GBFh@ad being known as one of the basic

indicators of economic development.

Table 10: Long-term GPD per Head in The Czech Repultiand Finland

Gross domestic product (expenditure approach)
| Measure|Per head, US $, constant prices, constant PPPs, OECD base year

Country
Czech Republic 19 081 19 976 21268 22 689 23 860 24 347 23113 23 625 24 102 23823
Finland 28 838 29 940 30708 31939 33501 33443 30 441 31321 32 057 31584

Data sourceOECD Statistic (GDP, unemployment, income, popaatiabour, education, trade, finance, prices,
health, debt..[pnline]. [quoted 2014-03-15]. Section: Nationalcdeants, Subsections: Annual National Accounts;
Main Aggregates: Gross domestic product (GDP), &aBDP per head. US Dollars, current prices, comnfi&Ps.
Available at: stats.oecd.org. Note that the PuriciggBower Parity (PPP) is a constant as of 2005.

Finnish GDP per head is 32.6% higher than in ThecBzRepublic. Positively, the gap is
decreasing in time, as in 2003 it was more than 308her, but still significant enough to
consider Finland (as expected) as more develomadTthe Czech Republic.

Population age distribution and workforce share

Finland has one of the lowest share of working [etpn per pensioner in all OECD countries.

The population amounts to 5.41 million as of 20L8af which 28.33% is formed by inhabitants
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above 65 years of age. The population of Finlaraproximately half of the population in The
Czech Republic, but the share of inhabitants alé@vgears of age is highét.

Trend of working population in age between 20-64 pensioner has been constantly falling
since 2000 to current 3.20 workers per pension@gresenting a 21.03% decrease in the
respective time period in Finland. The Czech Repuids currently 3.86 workers per pensioner,
and the decrease has been much less intensive mhtpa2000 with 15.03% fall. The trend of
G7 countries was approximately the same as in Cxath 15.88% decrease and 11.75%
decrease as for OECD averafe.

This results in higher public expenditures on pemsn Finland reaching the level of 9.9% of the
national GDP (data as of 2010 available) and in Tzech Republic 8.3% of the national
GDPL. Both of the mentioned public pension systemsefioee face a worsening demographic
problem which from the point of individual inhalita can particularly be solved by individual

pension saving.

Pension system characteristics

The two countries are also similar in private penssystem institutional setup, both being
mainly organized via autonomous pension funds ease of The Czech Republic in 100% and
in case of Finland in 90.18% (the rest are pengisarance contract®) Both countries also
reach the same share of private expenditures pemahGDP amounting to 0.6% According

to the source, the most actual data available folafrd are as of 2010, while for The Czech
Republic it is for 2012. Despite the 2-year diffeze and mainly for the stability of such data,

the author considers the time lag as unimportant.

29 Data source: OECIODECD Statistic (GDP, unemployment, income, poparatiabour, education, trade, finance,
prices, health, debt.[gnline]. [quoted 2014-03-15]. Section: Demogra@mg Population, Subsection: Population
Statistics, Table: Population, Subject: Populaftst5) All ages, persons (‘000). Available attstaecd.org.

30 Data source: OECIODECD Statistic (GDP, unemployment, income, poparatiabour, education, trade, finance,
prices, health, debt.[gnline]. [quoted 2014-03-15]. Section: Demogramg Population, Subsection: Population
Statistics, Table: Population, Subject: Working A86-64) per Pension Age (+65), persons (‘000).ilabkde at:
stats.oecd.org. The percentage change for all O&ftiDtries was calculated as a percentage changedmetyears
2000 and 2011 due to the data for 2012 unavaitgbilhe percentage change was calculated by thwaut

31 Data source: OECIDPension Markets in Focus 2013: Accompanying stedisttables|.xls]. OECD, 2013
[quoted 15.3.2014]. Available at: http://www.oeagifinance/private-pensions/pensionmarketsinfoduas.fSheet:
Data F15.

32 Data source: OECDPension Markets in Focus 2013: Accompanying stadisttables[.xls]. OECD, 2013
[quoted 15.3.2014]. Available at: http://www.oeadifinance/private-pensions/pensionmarketsinfodus.tsheet:
Data F2.

33 Data source: OECDPension Markets in Focus 2013: Accompanying stedisttables[.xls]. OECD, 2013
[quoted 15.3.2014]. Available at: http://www.oeadifinance/private-pensions/pensionmarketsinfodus.tsheet:
Data F15.
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Both systems are opposite in terms of the typeystiesn setup, The Czech Republic representing
100% defined contribution system and Finland regamésg 100% defined benefit systé.
Such difference is interesting discerning signhaf $ystems, but the author does not expect it to
have a significant difference on the resulting tialecation. Nevertheless the system definition

will also be tested on its importance to assetation.

Assets Allocated in Pension System and their StraféDP

Despite the above mentioned similarities, the tygtesns have significant differences too. One
of the key differences is the pension systems'calied assets share on national GPD reaching in
Finland 79.3%, while in The Czech Republic it i$yon1% in 2013°.

Graph 6: Pension Funds Assets as percentage of matal GDP in OECD countries as per 2012

34 Data source: OECDPension Markets in Focus 2013: Accompanying stedisttables|.xls]. OECD, 2013
[quoted 15.3.2014]. Available at: http://www.oeagifinance/private-pensions/pensionmarketsinfodus.fSheet:
Data F18.

35 For comparison of the system setup among other@é&Tintries, see Graph 2: Pension Funds' Asseehygion
Plan Type in Selected OECD Countries

36 Data source for the text and following graph: OE@Bnsion Markets in Focus 2013: Accompanying stedist
tables[.xls]. OECD, 2013 |[quoted 15.3.2014]. Available t: a http://www.oecd.org/finance/private-
pensions/pensionmarketsinfocus.htm. Sheet: F3.t&86&5DP (OECD).
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Source: the same data used as for the text abote*fh

In this case it is also important to note that ®®P in The Czech Republic reached
USD289,288mil, while in Finland it has been 26.7eér than that and reached USD212,010
mil in 20127. To eliminate the effect of different GDP | readhited the percentages assuming

that the GDP of Finland is the same as the GDPefGzech Repubilic.

Table 11: Elimination of GDP Difference in the Calcuation of Pension Funds Assets % Share of National [P

Assets. as % GDP in USD Funds Assets Assets as % Assets as %
Country of national millions (B) Value in USD of CZ GDP (D) of FIN GDP
GDP (A) millions ( C) (E)
Finland 79,3 212 010 168 192 58,1 79,3
Czech Republic 7,1 289 288 20 633 7,1 9,7

Data source: the same data set as notes 33 ahtb&4.the values in D are arrived to as a calowufadif C divided
by B of The Czech Republic for both countries. Vhkies in E are arrived to as a calculation of idéid by B of
Finland for both countries. Note that for the pusg® of the calculation FX changes are not included.

37 Data source: OECIODECD Statistic (GDP, unemployment, income, poparatiabour, education, trade, finance,
prices, health, debt.[gnline]. [quoted 2014-03-15]. Section: National chants, Subsection: Annual National
Account; Main Aggregates; 1. Gross domestic prodG&P), Table: GDP, US USD, current prices, curfefPs,

millions, 2012. Available at: stats.oecd.org.
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The share of assets allocated in Finnish pensistesystill reaches 58.1%, being 51 bp higher
than in The Czech Republic. This comparison showinaportant difference of the capital
resources of Finnish private pension system andhén later parts of this chapter will be
understood as one of the key differences betwe#n difothe systems potentially affecting not

only the allocation of assets, but also the rasglinvestment returns of the funds.

Asset Allocation Regulatory Limits

Contrary to the system definition the author exmesignificant role of regulatory rules on the
resulting asset allocation in the pension systédmsthe case of The Czech Republic as shown at
the previous chapters of this thesis it is impdrtast only to list down the specific limitations to
each individual asset groups, but also to undedstanh limitations in a complex perspective. In
The Czech Republic the limitations themselves atdhe biggest obstacle to the fund managers,
the biggest obstacle are the Black-zero system wwmdbwith accounting rules of immediate
asset revaluation in case the value is changimgg¥ample listed equitié%

First | shall in consistency with chapter “RegutatLimits on Individual Asset Classes” list the
specific regulatory limits on assets invested ingi@en funds so the reader is able to compare

such limits to the regulations in The Czech Republi

Table 12: Asset Allocation Regulatory limits in Finrish voluntary part of pension system as of 2012

Retall Private
Equity Real Estate Bonds Investment Investment Loans Bank Deposits
Funds Funds
50% for 40% oNo limit if oNo limit ©10% for o70% if oNo limit
listed shares issued by non-listed mortgage loans
©10% for OECD funds including
non-listed government, investment in
shares local real estates and
government or buildings
similar 10% if
institution subordinated*
*50% if issued
by companies
on regulated
OECD markets
©10% for other
bonds

*Note: (No limit if a debtor or a guaranto is an &ABtate, municipality, municipality authority, ansh located in
an EEA State, a deposit bank or an insurance coyramced in an EEA State or a bank or an insweammpany
comparable to the above mentiond)

Source: OECD. Annual Survey of Investment RegutatibPension Funds: 2013. OECD, 2013, page 10.lablai
at: http://www.oecd.org/finance/private-pensionsizlsurveyofinvestmentregulationofpensionfunds.htm

38 For detailed information see respective sectionshiapter “Regulative Limits on Individual Asseta€ses” and
“Accounting Impact to Asset Allocation”.

40



Interestingly the limits on shares are lower thaose implied in The Czech Republic with 50%
of the portfolio allowed to be invested in this etsslass. However it is important to note that
Finnish Pension funds also have an opportunityptest in non-listed shares. Another interesting
asset group are subordinated loans, which in geaegariskier assets — the Finnish funds are
allowed to invest up to 10% of their portfolio img asset group.

The regulatory limit on investments in foreign dsse set to 10% to other than OECD countries.
For comparison the limit on foreign investmentLCirech pension funds is set to 5% of equity
investments in case of Transformed Funds. Thedorkmit however shall not be an important

factor to be considered further on.

Table 13: Concentration Limits on Asset Allocation inFinnish Voluntary Pension System as of 2012

Investment limit in single

issuer/issue

Self-investment/conflict of
interest

Other quantitative rules

Ownership concentration

limits

eAssets should be
diversified and
decentralized within the

eMax 5% of assets may be
invested in the sponsoring
employer

2 eMax 30% in other
J currencies than euro

eMax 20% of shares
(votes) in one company

diversified groups

eMax 25% in one single
investment

eMax 5% in shares of the
same company

eMax 15% in real estate
regarded as one object

Source: OECD. Annual Survey of Investment RegutatibPension Funds: 2013. OECD, 2013, page 77.1ablai
at: http://www.oecd.org/finance/private-pensionsizlsurveyofinvestmentregulationofpensionfunds.htm

As it can be seen from the previously pointed w®btee main difference between regulatory
limits in Czech and Finnish pension system areeal estate investments which in The Czech
Republic are not allowed at all or limited to 10% c¢ase of the Transformed Funds and
forbidden in cases of both types of New Funds.

Finnish and Czech Pension System Asset Allocation context to other OECD
countries

In this part | find it important to point out motiean just the two selected countries. The below
attached table shows that the Finnish pension fameson top of OECD countries with their
shares of investment in both, equities and realtestvestments, while Czech pension funds are
one of the most conservative among all the pointatries. Consider that Czech pension funds
have technically higher regulatory limits on egstthan Finland

Table 14: Asset Allocation in Foreign Pension Funds 2012
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Pension Plan Type|Total, by pension plan type
Definition Type|Total, by definition type

Contract Type|Pension funds (autonomous)

[ Tndicator|Structure of assets
2012
Cash and | Bills and Loans Shares | Land and Private Other
Variabl Deposits bonds Buildings equity |investmen
arass issued by i funds ts
public and

Country
Australia 14,038 h 5,848 25,122 5,576 45,937 h o o 3,478
Austria 9,236 52,245 1,073 29,569 3,475 Iy I h h 3,709
Belgium 3,03 11,39 0,744 8,187 0,84 71,374 1,189 h h 3,244
Canada 2,725 27,569 0,271 24,62 5,54 34,599 h 3 3 4,677
Chile 0,473 45,49 1,135 12,527 Iy 40,253 ..‘ Iy Iy 0,123
Czech Republic 9,775 84,393 0 0,212 0,674 1,233 h 3 0 1,758
Denmark 0,443 66,14 0,057 12,964 1,048 2,272 h o . 17,077
Estonia 16,374 25,622 0 5,204 0 52,483 Iy 0 h 0,316
Finland 4,163 35,968 4,63 37,133 10,974 Iy Iy o Iy 7,133
Germany 1,363 35,725 18,466 0,177 2,389 39,177 A 0,534 0,318 1,724
Greece 46,355 37,007 o 2,493 0 12,49 3 Iy Iy 1,565
Hungary 3,874 64,917 ..‘ 472 h 23,249 ..‘ - - 3,239
Iceland 7,166 50,207 8,31 10,279 0 15,326 0 h 8,687 0,025
Israel 5,231 73,989 2,559 5,357 0,574 3,229 I 0,18 0,093 5,95
Italy 4,233 45,038 I 11,238 2,887 10,304 22,897 Iy o Iy
Korea 57,842 1,587 0,038 0,005 0 5,851 32,395 0 0 2,281
Luxembourg 4541 57,413 0 0 0 36,347 3 Iy Iy 1,698
Mexico 0,454 80,931 o 18,222 N o h o . 0,392
Netherlands 0,918 24,208 2,856 11,374 0,903 49,765 Iy h 0,138 9,611
NeW Zealand b | b | h | | | b | b | b | |
Norway 2,664 50,668 1,58 18,074 2,918 22,999 h 3 h 1,096
Poland 8,292 55,795 0 34,818 Iy 0,279 a y Iy 0,816
Portugal 13,856 38,02 0 8,516 12,243 24,915 0 0 0 -1,578
Slovak Republic 22,704 68,46 o 0,188 N 7,842 h o o 0,806
Slovenia 21,016 54,361 2,845 1,1 0 20,596 0 0 0 0,082
Spain 14,602 55,661 0,003 9,07 0,222 9,673 10,039 0 0,616 0,004
Sweden 2,368 58,132 0,201 9,385 2,968 26,711 h 3 3 0,146
Switzerland 7,241 19,867 3,318 13,009 9,707 42,967 I 2,375 1,147 0,368
United Kingdom 2,392 22,14 0,945 17,326 1,91 27,979 6,231 - - 21,077
United States 0,815 16,287 0,309 38,154 1,735 21,959 3,299 3 Iy 17,442

Source: OECD. OECD Statistic (GDP, unemploymemine, population, labour, education, trade, finapcees,
health, debt...) available at stats.oecd.org

The asset allocation of Czech funds has already Hescribed in chaptézech third Pillar

Funds’ Asset AllocationFinland is the country with second highest alliocaof assets in
shares (37.133%) after United States with just paeentage of assets more than in Finland.
Finnish pension system is also second in percerghgee of assets invested in Buildings and
Properties with nearly 11% invested in this catggdhe portfolio diversification in Finland is
much more diversified compared to the portfoliopehsion funds in The Czech Republic also

in the long-term.
Graph 7: Long-term Trends in Asset Allocation of Finrish Pension Funds (2004 - 2013)

42



Investment portfolio 2004 - 2013
All members

188
80
60

|

40

20

90[]4 2006 2008 2010 2012

31.12.2004 31.12.2005 31.12.2006 31.12.2007 31.12.2008 31.12.2009 31.12.2010 31.12.2011 31.12.2012 31.12.2013
MONEY MARKET INVESTMENTS 49 4,0 3,3 5,5 6,9 5,9 4,9 8,1 6,4 6,0
21 1,9 2,0 23 39 3,4 2,8 2,7 2,4 1,9
TYEL-LOANS 2,3 1,4 1,0 0,6 2,9 3,9 3,7 2,8 24 1,4
48,0 45,4 41,1 35,7 41,1 37,4 31,9 35,2 35,6 33,8
REAL ESTATE AND SHARES 11,2 10,0 9.3 9,6 12,5 11,1 10,3 11,2 10,8 10,5
0,9 1,9 31 5.2 5,0 4,2 4,4 4,4 4,5 5,7
PRIVATE EQUITY AND OTHER ALTERN 2,2 2,2 3,6 3,8 5,6 4,0 50 6,6 7,4 71
28,4 33,2 36,7 37,4 22,2 30,2 37,0 29,0 30,7 33,6
Total 100,0 1000 100,0 100,0 1000 100,0 100,0 1000 100,0 100,0

Source: THE FINNISH PENSION ALLIANCE TELAMarket Value and Allocation of Assets: By Asset
Class|online]. The Finnish Pension Alliance TELA, 20Klide 3 [quoted 2014-03-22]. PPT available at:
http://www.tela.fi/fen/investments/market_value_aaltbcation_of assets

There are three important trends spotted in thé#gdior allocation in Finnish pension funds:
1) the allocation in bonds has been decreasing ipaseyears from 48% at the end of 2004
to 33.8% at the end of 2013;
2) the share of listed stocks and equity funds hasased only by 4.8 basis points in the
same period (from 28.4% at the end of 2004 to 336%e end of 2013 and
3) the share of private equity and other equity alitéwes has risen by 4.9 basis points from
2.2% at the end of 2004 to 7.1% at the end of 2013.
It shall be tested later whether such asset altmtdtads to higher investment returns or not. In
context with the above showed differences in penfiiads asset allocation in both countries, it
is interesting to notice the approach of TELA te #sset diversification: “Considering the need

to generate income at acceptable risk levels, tove®f pension assets are obligated to diversify
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their investment portfolios®, and “By law, pension assets must be investeditably and
securely. An investor of pension assets must eagtuan that is as high as possiblé®..”

Last but not least | shall draw the attention teeign investments in both countries. The long-
term trend of foreign investments in Czech funds been fluctuating around 10% of all assets

since 2006 with no significant indication of thertd potential change:
Graph 8: Long-term Foreign Investments of Czech Pemsn System (2000-2012)

300000 -~ 14,0%
y@a
12,0%

250000 | /;)2:9 . —imTotal  Assets
10,7%
104R 10.2¢0%

200000 9,3%
8,2% 8,4% 7.9% 8,0% . oo
um of foreign
150000 investments
6,0%
5,5%
100000 + 4.7% e |
3.99% 4,0%
% share of
50000 - & L 20% foreign
investments
0,9%
0 ~ + 0,0%

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Data source: Data source: Vybrané ekonomické uklzaaSOCIACE PENZIINICH SPOLENOSTI
CR. Asociace penzijnich spateostiCR [online]. 2009 [quoted 2014-03-22]. File Ekonongakkazatele v r.2010-
2012 — 4ctvrtleti. Available at: http://www.apfcr.cz/cs/vydme-ekonomicke-ukazatele/

Note: Total Assets and Sumf of Foreign Investmangslinked to the left Y axis, the percentage slo&rfereign
investments is linked to the right Y axis.

The foreign investments in Finland were also stiggabut in contrast to The Czech Republic
only within the range of 28.6% - 36.1% share of detit investments on the whole portfolio.
Out of the foreign instruments, the share of imeents with domicile in Euro area has been
constantly decreasing since 2006 to the benefitstfuments with domicile out of the Euro are.

This indicates that the portfolios are also divieedifrom the currency risk perspectives.
Graph 9: Finnish Pension Assets according to Currecy (2004 - 2013)

%9 THE FINNISH PENSION ALLIANCE TELA Principles for Responsible Investment of the FimriPension
Alliance TELA[online]. 2008 [quoted 2014-03-22], page 2. Avialiga at:
http://www.tela.fi/instancedata/prime_product_jutkdtela/embeds/telawwwstructure/14196_130208Ryieskor
ResponsiblelnvestmentOfTheFinnishPensionAllianceXpdf
40 THE FINNISH PENSION ALLIANCE TELA Principles for Responsible Investment of the FimrfRension
Alliance TELA[online]. 2008 [quoted 2014-03-22], page 4, Avaliéa at:
http://www.tela.fi/instancedata/prime_product_jutkdtela/embeds/telawwwstructure/14196_130208Ryieskor
ResponsiblelnvestmentOfTheFinnishPensionAllianceXpdf
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Investment portfolio in different currency areas 2004 - 2013
All members

18,

gOO‘l 2005 2006 2007 2008 2009 2010 2011 2012 2013

31.12.2004 31.12.2005 31.12.2006 31.12.2007 31.12.2008 31.12.2009 31.12.2010 31.12.2011 31.12.2012 31.12.2013

Rest of the world 25,2 28,0 31,2 35,7 31,9 33,7 37,3 37,6 42,2 44,7
Rest of euro area 40,4 41,2 40,3 33,4 32,0 31,6 28,8 27,2 25,9 24,8
34,3 30,7 28,6 30,9 36,1 34,7 33,9 35,2 31,9 30,5
Total 100,0 1000 1000 100,0 1000 100,0 1000 1000 100,0 100,0

Source: THE FINNISH PENSION ALLIANCE TELAMarket Value and Allocation of Assets: Domestic and
foreign investment®nline]. The Finnish Pension Alliance TELA, 20Hlide 3 [quoted 2014-03-22]. PPT available
at: http://www.tela.fi/en/investments/market_valard allocation_of_assets.

The following summary shall provide a summary aftéas, why the author considers Finland as
an appropriate benchmark for The Czech Republic:

1) The comparison shall be made as forward lookingyefiore a more economically
developed country will be required;

2) Finnish GDP per head is approximately 32% highemtin The Czech Republic. As this
thesis is not focused on economic development,itfdators shall be understood as
confirming no 1);

3) Share of inhabitants above 65 years is higher imakd than in The Czech Republic.
Both countries have a negative trend of demograiplicators, therefore the benchmark
provides a comparison to a country which facedlaingieepening problems in the past;

4) The share of assets in pension funds per GDP @riparably higher in Finland than in
The Czech Republic;

5) Despite similarities in asset allocation regulatdirpits between the two countries
(particularly in case of equity/shares), the actulestment allocation is essentially
different.
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Statistical comparison

The two previous chapters highlighted key diffeenbetween both countries and their pension
system setup. The available data of the pensiotersys investment returns indicate that the
pension system in Finland is investing the fundseareffectively with higher returns in long-
term complemented with higher volatility of returns

Calculating long-term average investment returnggametrical average would provide a simple
comparison between the two countries, but doestake into account different economic
conditions in which both of the systems are opegattherefore using such calculation would

result in a misleading conclusion.

Methods

The following subchapters shall indicate the meshibaét will be used to evaluate the investment
returns and asset allocation impact on them in bgstems. The Sharpe ratio and CAPM model
shall both evaluate the return/risk ratio, wherar$h ratio is a static indicator over the whole
measured period using average returns and risk€amiM model provides with more dynamic
approach. The impact of individual asset classemweestment returns will be evaluated by a

simple regression model.

Sharpe ratio

The Sharpe ratio was first introduced by WilliamSharpe in 1966 as an indicator of “measure
for the performance of mutual fund§” According to Morningstar — a renowned agency
providing a wide spread of products across thenfired markets (not only in the United Statehs),
the Sharpe ratio should be calculated over at B&shonth period on monthly ba&isThis will
come up to a statistical problem further on asawalable data set for comparison of pension
funds returns is (unfortunately) much smaller ttt@mrecommended size.

The ex-post version of the Sharpe ratio “takes adoount both the average differential return
and the associated variabilify’as a measure of risk related to the respectiverret

The Sharpe ratio is calculated as follow:

Formula 2: Historical Sharpe Ratio

4 SHARPE, William F. The Sharpe Ratidhe Journal of Portfolio ManagemenfFall 1994. Available at:
http://www.stanford.edu/~wfsharpe/art/sr/SR.htm#fn3

42 Sharpe RatidMorningstar: Independent Investment Resedostiine]. Morningstar, 2014 [quoted 2014-05-09].
Available at: http://www.morningstar.com/InvGlosg&harpe_ratio.aspx

4 SHARPE, William F. The Sharpe Ratidhe Journal of Portfolio ManagemenfFall 1994. Available at:
http://www.stanford.edu/~wfsharpe/art/sr/SR.htm#fn3
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Source: SHARPE, William F. The Sharpe Ralibe Journal of Portfolio Managemerftall 1994. Available at:
http://www.stanford.edu/~wfsharpe/art/sr/SR.htm#fn3

Where D-bar is defined as:

Formula 3: D-bar in historical Sharpe Ratio Calculdion

D=

~| =

T
2.
t=1

Source: SHARPE, William F. The Sharpe Ralibe Journal of Portfolio Managemeritall 1994. Available at:
http://www.stanford.edu/~wfsharpe/art/sr/SR.htm#fn3

Wheret represents time period for which the D-bar is meas, T the total amount of historical
time periods an®; the difference between return rate of the measpeetiolio (Rr) in timet

and the benchmark portfolio or securiBe{ as indicated by the next formula:

Formula 4: Dt in Historical Sharpe Ratio
D, =Rg,—Rp,

Source: SHARPE, William F. The Sharpe Ralibe Journal of Portfolio Managemerftall 1994. Available at:
http://www.stanford.edu/~wfsharpe/art/sr/SR.htm#fn3

Theop defined in Formula 2 is defined as follows:

Formula 5: Sigmap in Historical Sharpe Ratio

I —.2
> (D,-D)
=1
o

b T-1

Source: SHARPE, William F. The Sharpe Ralibe Journal of Portfolio Managemeritall 1994. Available at:
http://www.stanford.edu/~wfsharpe/art/sr/SR.htm#fn3

where all variables have the same meaning as ¢veein the text above.

The original Sharpe ratio (1966) requirBg to be a risk-free interest rate nevertheless the
review by SHARPE (1992) indicates that using a hamark portfolio shall be more accurate.
Therefore | shall construct an index representhgy henchmark portfolio based on the asset

allocation of the system in the respective year.

Formula 6: Benchmark Portfolio (Ret) Construction

4 SHARPE, William. Mutual Fund Performance. The daliof Business. 1966, Vol. 39, No. 1, Part 2: Sepent
on Security Prices, page 122 of the whole docunpamge 5 of the article.
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Rpt =Wy * 1+ Wygq ¥ Tpgq + oot Wy x 1y + wg * 1y

Source: Own construction based on information glediin BOHL, Martin T., Judith LISCHEWSKI a Svitlan
VORONKOVA. Pension Funds' Performance in Stronghg&ated Industries in Central Europe: Evidencenfro
Poland and Hungar{Emerging Markets Finance & Trad2011, Volume 3, 15 pages. DOI: 10.2307/23047102.
Available at: http://www.jstor.org/stable/230471@2ge 87 of the whole document, page 8 of thelartic

where eaclw, throughwy represent one individual asset growg,represent remaining part of
the portfolio for which an objective return rate net known (ie. Other investments) or its
individual share in the portfolio is not signifidafe. Lands and buildings in portfolios of Czech
pension funds)r;, an annualized return for the asset n apé combination of return rates
throughry as explained by

Formula 8.

Benchmark portfolio construction based on more flighone asset is also indicated in BOHL,
LISCHEWSKI AND VORONKOVA (2011): “We construct a p#alization-weighted market
benchmark index, which is a combination of the dstaegovernment bond and equity indexes.
The weights of the bond and equity components waleulated...portfolio-level data on
holdings of bonds and equities by pension fufils”

For the purposes of this thesis the portfolio shalla combination of bonds, stocks and money
market returns. In case of Finland for its highssed allocation in properties, the benchmark
portfolio is also adjusted by returns of propertreginland.

An approximation is made for the remaining parttlé benchmark indewy * rgwhich is
brought up to the other above mentioned assetsthgse assets formed a 100 percent share of
the portfolio — mainly due to unavailability of dafor returns of the remaining groups of the

portfolios. The remaining part of the portfolig, is arrived to as:

Formula 7: Portfolio Remaining Part Wr

Source: Authors’ own construction.

And therefore the only remaining unknown variable d the calculation of benchmark portfolio return is the r; which will
be arrived to from

Formula 8:

4 BOHL, Martin T., Judith LISCHEWSKI a Svitlana VORBKOVA. Pension Funds' Performance in Strongly
Regulated Industries in Central Europe: EvidenoenfPoland and HungariEmerging Markets Finance & Trade
2011, Volume 3, 15 pages. DOI: 10.2307/2304710zilakle at: http://www.jstor.org/stable/23047102
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Formula 8: wn calculation - Remaining Part of the Benchmark Porfolio

Wn Wn41 Wy
TR = TN *Wg * Ty + &x FWR*Tnyr T+ G *Wr *Ty
z w. W. W.
n=1%n n=1"%n n=1"%n

Source: Authors’ own construction.

CAPM model
CAPM model was created to differentiate the systenand individual risk of a specific asset,
where the systematic risk is represented by theativeconomic development and is out of
control of the individual issuers of financial ingnents and the individual risk is represented by
specific risk related to the individual issuer afancial instruments. The systematic risk is —
unlike the individual risk — not diversifyabfé.
As BOHL, LISCHEWSKI AND VORONKOVA (2011) mentionhe Sharpe provide only a
rough estimation of the pension funds’ performanderefore an adjusted CAPM model shall
be used to evaluate performance of pension fundsed¥er the authors “expand the models by
interaction dummies for each year to consider §rmachic development of the emerging stock
markets and the potential resulting time variatmnthe beta coefficient¥’” The resulting
Jensen’s alpha “estimates how much manager’s fstiagaability contributes to the fund’s
returns*e,
The extended Jensen regression shall then progideith an adequate numeric verification of
the expected excessive performance of Finnish perignds over the Czech pension funds.
Formula 9: Adjusted CAPM model by Bohl, Lischewski aad VVoronkova

Tie — Tpe = @ + ﬁi(rmt - Tft) + Z Posi * O * (Tmt - Tft) + &

w;

Source: BOHL, Martin T., Judith LISCHEWSKI a Svitla VORONKOVA. Pension Funds' Performance in
Strongly Regulated Industries in Central Europdd&nrce from Poland and HungaBmerging Markets Finance &
Trade 2011, Volume 3, 15 pages. DOI: 10.2307/23047292ilable at: http://www.jstor.org/stable/23047102
with adjustment according to JENSEN, Michael. The Performance of Mutual Fumdthe Period 195-
1964.Journal of Finance1967, No. 2, 37 pages. Available

at: http://papers.ssrn.com/sol3/papers.cfm?absid244153, page 8.

“whererit is the return of pension fundat timet, r« the risk-free rate, andn the return of the
market portfolio. The coefficient; indicates Jensensof fundi representing a return above the
market benchmark; the coefficiefit denotes its beta which represents a correlatiothef

46 MUSILEK, Petr. Trhy cennych payir2., actualized and extended edition. Prague: Easp 2011, 520 pages.
ISBN 978-80-86929-70-5.

47 BOHL, Martin T., Judith LISCHEWSKI a Svitlana VORKOVA. Pension Funds' Performance in Strongly
Regulated Industries in Central Europe: EvidenoenfPoland and HungariEmerging Markets Finance & Trade
2011, Volume 3, 15 pages. DOI: 10.2307/2304710zilakle at: http://www.jstor.org/stable/23047102

48 JENSEN, Michael. The Performance of Mutual Fumdthe Period 195-196dournal of Finance1967, No. 2,
37 pages. Available at: http://papers.ssrn.com/gatrs.cfm?abstract_id=244153, page 1, abstract
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individual assets’ returns and the market retuwmnss the vector of years for which the dummy
variables are included depending on the longedtadla time series for fund ¢.i indicates of
coefficient of the time-related interaction dumnayidd.i is @ dummy variable, which takes the

value of 1 for yeaw; and other 0 otherwis&” andei represents a random error.

Adjustments to the formula:

According to Jensen’s original construction of thedel, the formula in the article contains a
typo and therefore the formula was adjusted teegfts original constructich The Formula 9:
Adjusted CAPM model by Bohl, Lischewski and Vorom&oalready includes this adjustment
made by the author of this work.
Moreover Bohl, Lischewski and Voronkova performitheeasurement on fund-level detail
while the analysis of this work will be performed system-level detail. This in practice means,
that Bohl, Lischewski and Voronkova had to estin2g¢afor each individual fund and as such
there could have been a difference between theenhpetformance and the performance given
by a simple CAPM model — therefore the authorsadjastment of the simple CAPM model to
absorb such discrepancies and minimize their effeche resultinglpha
| shall be using the analysis on system-level angugh there is no need to adjust the formula to
absorb such differences and the formula | will Iseng@ will therefore copy the original one
created by Jensen.
Formula 10: Jensen's Alpha Calculation (Jensen, 196

Tie — Tre = @ + Bi(Tme — 17e) + it

Source: JENSEN, Michael. The Performance of Mufualds in the Period 195-196¥urnal of Financel1967,
No. 2, 37 pages. Available at: http://papers.sem/sol3/papers.cim?abstract_id=244153, page 8.

where all variables have the same meaning as ¢ovdrem above.

Asset Allocation influence on Investment Performane
While being informed of the excessive returns/lessithe portfolio compared to the accepted
risk as measured by the two above mentioned maitheldast model shall indicate the impact of

individual asset classes to the investment retufie asset allocation significantly differs

4% BOHL, Martin T., Judith LISCHEWSKI a Svitlana VOREOVA. Pension Funds' Performance in Strongly
Regulated Industries in Central Europe: EvidenoenfPoland and HungarEmerging Markets Finance & Trade
2011, Volume 3, 15 pages. DOI: 10.2307/2304710zailAble at: http://www.jstor.org/stable/23047102

50 For comparison of the formulas see: (i) JENSENgHdel. The Performance of Mutual Funds in the FEletigb-
1964.Journal of Finance 1967, No. 2, 37 pages. Available
at: http://[papers.ssrn.com/sol3/papers.cfm?absid244153, page 8and (i) BOHL, Martin T., Judith
LISCHEWSKI a Svitlana VORONKOVA. Pension Funds'fBenance in Strongly Regulated Industries in Cdntra
Europe: Evidence from Poland and Hung&mnerging Markets Finance & Trad2011, Volume 3, 15 pages. DOI:
10.2307/23047102. Available at: http://www.jstogtstable/23047102, page 6.
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through the two pension systems, where the Finpestsion funds diversify its assets broadly
through different asset groups as well as domasiicinternational assets.

The model will be constructed as a simple linegression where the key asset groups are the
explanatory variables, while the investment retigrithe explained variable. The asset groups
share is arrived to from the same data as for talon of the weighted benchmark return, not
including the adjustment made by Formula 7 and fatar. Unlike in those formulas, the return
rates for individual asset groups are unknown, gisin benchmark return would provide

misleading results.

Formula 11: Asset Groups' Impact on Investment Rettns (regression)

N
Ry = Z(xnt - xnt_l) *ap + €
n=1
Source: Author’s own construction

where N, represents the total number of explanatory assmipgr (shares, bonds eta),the
specific asset groupyear for which thdx; is given,x,, transformed weight of the asset graup

in the portfolio of the pension fund in yera, is the coefficient estimated by the regression
function ance random error.

Due to the fact, that the explanatory variablesmmyided in share percentage, therefore the
values can reach only range between 0 and 100% PReicentage share of individual asset
groups in the portfolio might differ from year tear and it is important to construct the model in
a way that is as much closer to real economic ¢mmdi. The data will be transformed according

to the following formula:

Formula 12: Transformation of Variables RepresentingShares on a Portfolio Returns
Xp, = arcsin,/wp,

Source: Transformation as advised by Mgr. Milant8aRh.D., based on FOX, John, Sanford WEISBERGha J
FOX. An R companion to applied regression. 2nd .€tihousand Oaks, Calif.: SAGE Publications, c20&di, 449
p. ISBN 14-129-7514-X.

where,wn represents a share of assdas defined earlier) on the portfolio of pensionds in

timet.

The transformation ensures that any change of sifama individual asset with extreme low or
extreme high previous share on the portfolio hgbér impact than if the previous share of the
asset was in the middle of the range. This in pracheans that (for example) change from 3%

of the portfolio allocated in shares in yédo 4% of portfolio allocated in shares in yeat has
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a higher impact on resulting investment returnanta change from 50% in yeao 51% in year
t+1.

The logic is that if we add one percent of shanea portfolio of money market instruments, it
will have relatively higher influence on the invesnt returns than adding one percent of shares

when the portfolio already includes 50% of shates.

The following graph helps to understand the infeesof the transformation.

Graph 10: Asset Percentage Shares on Portfolio Traf@mation — Impact of 1% Change after Transformation

0,12

0,1

0,08

0,06

m Rady1

0,04

0,02

0 TTTTTTTTTTTITTI T T T T T T I T I T T T I T I I I I I I I T I T I I I T I T I T I T I T I I T I T I T I T I T I T T T T T T I T T T I T T T I T I T I T T TTITTITITITITI I T T

— n A m o~
i OOO'\O'\

Source: Author’s calculation. Note: the X axis eg@nt a change by one percentage starting atfro(ie98 to
99%) and the Y axis represent the resulting impéstich percentage change after transformation.

The explanatory variables are transformed accordmnghe above mentioned method. The
explained investment return of funds will only bansformed as a first difference between the

investment return in yeaminus yeat-1, to stay consistent with the explanatory variables

Linear Regression Model and its’ requirements
The CAPM model solution as well as the calculabbimmpact of individual asset groups on the
resulting investment return is done via linear esgron equation for both of the countries. The

goal of regression analysis on empirical (histdyickata is to estimate a theoretical regression

51 The transformation was advised by Mgr. Milan Ba&h.D., a lecturer of statistics and time seriesrees at
University of Economics in Prague based on FOXnhJ@&anford WEISBERG a John FOX. An R companion to
applied regression. 2nd ed. /. Thousand Oaks,.CAIGE Publications, c2011, xxii, 449 p. ISBN 12917514-X.
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function with most accurate description of statestirelationship of explained variable(s) and
explanatory variables &) To comply with the most accurate solution, thedeichas to be
tested for specific characteristics:

a) Heteroskedasticity test

b) Test of autocorrelation

c) Test of multicollinearity
Only in case when all the tests are sufficient,rttoelel can be stated as statistically significant.
Heteroskedasticity test measures whether the variance of residuatkira components of the
model is finite and constant. If yes, the situati®identified as homoscedasticity and the model
is correct. Heteroskedasticity will be tested udimg Spearman test suitable also for small data
samples. SPSS provides the user with respectivatisiscs of the Spearman test. The zero
hypothesis, expecting homoscedasticity in the dataple, is denied if the t-value is higher then
desired level of significance. In our case it Wil 0.05% (standard level of significance).
Autocorrelation test is tightly linked with heteroskedasticity testd measures, whether the
non-diagonal components of covariance matrix andam. The presence of autocorrelation can
— especially in case of dynamic time-series datause periodical bias of the results. In case of
the data used in the model test in this thesisatlt®correlation presence is very probable.
Autocorrelation will be tested using the Durbin-\&at test. The Durbin-Watson test has a range
of values between 0 and 4 and the closer the risstdt2, the stronger evidence that there is no
autocorrelation in the data &t
Multicolinearity test requires that the explanatory variables ateparfectly correlated to each
other, so no explanatory variable can be explaibgda linear combination of the other
explanatory variable. Multicolinearity is accepwbif all the correlation coefficient of
explanatory variable are below the level of 0.9 ANDthe same time the all the coefficients
squared are below the level of R-square (coefftadéthe model quality}.
Prior to conclusion of results arising from the mometrical tests, the model will be test for the
three above mentioned potential data issues
The regression calculation will be executed in SRE8atistical software by IBM. All the tests
mentioned above are already included in the soéwdrerefore no manual calculation will be

done.

52 HINDLS, Richard Statistika pro ekonomy. vyd. Praha: Professional Publishing, c2008epal169-186. ISBN
80-86419-52-5.

53 Study materials for course Basic Econometricsc\@8eni - multi,auto. Prague, 20009.

54 Study materials for course Basic Econometricsc\@8eni - multi,auto. Prague, 20009.

55 This section was taken over from HUSEK, Rontekonometricka analyza/ol. 1. Prague: Oeconomica, 2007,
pages 71-95. ISBN 978-80-245-1300-3.
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Model evaluation the final estimation of the model equation will &eluated by the following
methods:

a) R square statistics (respectively Adjusted R squarestatistics) representing the
explanatory power of the model. Both, R square Adjdisted R square values can reach
max 100%, where the value explains the % of thetfanal relationships in between of
the data explained by the model. In general, thserlto 100%, the more explanatory
power is included in the model.

b) ANOVA model p-value for the whole model represents its overall qualitje p-value
should be below the chosen coefficient of the stiatil significance, in our case 0.05%.

¢) Individual coefficients of the explanatory variables are tested with their p-values. If
the p-value of the tested coefficient is below ¢hesen limit — in our case again 0.05% -
than the explanatory variable can be stated asstgtatly significantly explaining a

certain part of the model.

Data

The data consists of 10 yearly periods for eaclthefpension system between years 2002 —
2012. The investment returns for both countries afgained via OECD Statistics
(stats.oecg.org). OECD Statistics offer a net itmest return aggregated for the pension system
as a whole on yearly basis. OECD describes thelledicn of the net investment returns: “Data
have been calculated using a common formula foratrerage nominal net investment return
(ratio between the net investment income at theddritie year and the average level of assets
during the year). The average real net investrentm have been calculated using the nominal
interest rate (as described above) and the vamiatidhe consumer price index for the relevant
year for all countries..>®

| shall however work with gross investment retutnsavoid misleading of the results by
consumer price index change and therefore the cosisprice index change is added to the net
investment returns to arrive to gross investmetirns on yearly basis. The gross investment
returns shall later be identified only as investtmeturns. The data of consumer prices indices
shall be obtained also via OECD Statistics to se@ansistency of the data over the whole

measured period.

56 OECD, Accompanying statistical tables.xls, Pensitarkets in Focus: 2013 [online]. 2013 [quoted 202424],
Table A9, Available at: http://www.oecd.org/finafipevate-pensions/pensionmarketsinfocus.htm
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The data regarding market returns for stock ind&x(rmer PX50) were downloaded from
websites of the Prague Stock Exchange (www.bcpyd,dahe calculation of the resulting returns
were done by the author of this work.

The data for OMX Helsinki 25 (OMXH25, former alsmdwn as HEX2%) representing the
Finnish stock market return was obtained via welsdf the Nasdac Nordic Stock Exchange
websites (http://www.nasdagomxnordic.céfmnd as the same as for PX index, the resulting
returns were calculated by the author of this work.

The data referring to long-term treasury bondseriest rates were obtained via Eurostat
statistical portal (epp.eurostat.ec.europa.eu) wimoleer Long-term interest rates, Maastrich
criterion interest rates, table EMU convergencéegon series - annual data (irt_It_mcby_a).
The data description informs that “selection guited require data to be based on central
government bond yields on the secondary marketssgad tax, with a residual maturity of
around 10 year§®. The long-term character of the obtained benchmmat& is important to
simulate pension funds’ long-term character of lsomdtheir portfolios. The return of 10year
national bonds will further be referred to as tis&-free interest rate.

Money market benchmark rate for Czech market potiwill be presented by 3M PRIBOR
rate. Money market instruments tend to have an idmte or a short-term maturity, therefore
only a short-term interest rate is used. The data3M PRIBOR were obtained via Czech
National Bank websites (www.cnb.€Z) The used interest rate is an average of the rate
throughout the whole respective year as calculayeGNB.

Money market benchmark for Finland shall be represeby 3M EURIBOR rate. The data were
obtained from Euribor-rates website (euribor-raef?. The website does not include one-year
average rates, therefore the respective rate wasenho be the rate on the first business day of
the year consequent to the respective year. Thighemas chosen the same as in case of The

Czech Republic to stay consistent with the caloutat

57 Burzovni indexyBurza cennych papirPraha, a.sJonline]. Praha: Burza cennych pdpRraha, a.s., 1988-2014
[quoted 2014-05-05]. Available at: http://www.bcpp'dokument.aspx?k=Burzovni-Indexy

%8 Helsinki Stock Exchange. Inwikipedia: the free encyclopedipnline]. San Francisco (CA): Wikimedia
Foundation, 2001- [quoted 2014-05-05]. Availabtehtip://en.wikipedia.org/wiki/Helsinki_Stock_Exchamg

%9 Historical pricesNASDAQ OMX NORDI(online]. NASDAQ OMX Group, Inc. [cit. 2014-05-05)vailable at:
http://www.nasdagomxnordic.com/indexes/historicaicgs?Instrument=FI0008900212&InstrumentName=0MX%
20Helsinki%2025

80 Maastricht criterion interest rates (irt_It_mcbReference Metadata in Euro SDMX Metadata Structa&ms).
Eurostat European Commissigonline]. Eurostat, the statistical office of tRaropean Union [quoted 2014-05-06].
Available at:http://epp.eurostat.ec.europa.eu/cache/ITY_SDDYelt/ mcby esms.htm

61 Sazby PRIBOR: ®si¢ni a rani paimery. Ceska narodni bankgonline]. Ceska narodni banka, 2003 - 2014
[quoted 2014-05-06]. Available dittp://www.cnb.cz/cs/financni_trhy/penezni_trh/mitprumerne_form.jsp

52 Historical euribor rates by yedturibor rates: all information on Euribofonline]. Triami Media [quoted 2014-
05-06]. Available fromhttp://www.euribor-rates.eu/euribor-rates-by-yesp.a
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The property data for Finland were obtained via KsBrver (www.kti.fif® — an agency
informing about property development in Finlandpypding aggregated data and calculating
regular property price indices. The investmentmetiare provided in each of the annual market
reporf,

The following two tables summarizes all the aboventioned downloaded data which shall

work as inputs in the latter chapters of this work.

Table 15: Inputs Summary The Czech Republic

PX index as
CZ Funds Net Cz Funds at 31.12.20xx 10year CZ
Rate of gross Rate of |(or closest bonds
Return [in % |CZ Inflation |Return (in % |prior PX Index of [returns[in % |PRIBOR 3M
p.a.] [in%p.a.] p.a.) working day) |[Change (t/t-1) |p.a.] [in %]
2001 394,6 6,31
2002 3,2 1,8 5,0 460,7 1,17 4,88 3,55
2003 2,2 0,1 2,3 659,1 1,43 4,12 2,28
2004 0,7 2,8 3,5 1032 1,57 4,82 2,36
2005 2,7 1,9 4,6 1473 1,43 3,54 2,01
2006 1,3 2,6 3,9 1588,9 1,08 3,80 2,30
2007 2,1 3,0 0,9 1815,1 1,14 4,30 3,09
2008 -1,5 6,3 4,8 858,2 0,47 4,63 4,04
2009 -0,6 1,0 0,4 1117,3 1,30 4,84 2,19
2010 0,7 15 2,2 12248 1,10 3,88 1,31
2011 0,5 1,9 2,4 911,1 0,74 3,71 1,19
2012 0,2 3,3 3,5 1038,7 1,14 2,78 1,00
Own summary from data described above in chdataita
Table 16: Inputs Summary Finland
OMX Helsinki
25 (HEX25) as|
FIN Funds FIN Funds at 31.12.20xx [OMX 25 10year FIN FIN Property
net Rate of gross Rate of |(or closest Helsinki bonds' Market
Return [in % |FIN Inflation [Return [in % (prior Index of returns[in % |EURIBOR 3M [Return [in %
p.a.] [in %p.a.] p.a.] working day) |Change (¥/t-1) p.a.] [in %) p.a.]
2001 1601,0 5,04
2002 2,1 1,6 -0,5 1293,2 0,81 4,98 2,86 6,00
2003 0,4 0,9 1,3 1531,0 1,18 4,13 2,12 5,80
2004 7,4 0,2 7,6 1831,0 1,20 4,11 2,09 5,60
2005 12,1 0,6 12,7 2301,3 1,26 3,35 2,35 7,50
2006 6,2 1,6 7,8 2910,5 1,26 3,78 3,6 10,10
2007 2,4 2,5 4,9 3010,1 1,03 4,29 3,782 11,30
2008 -19,7 4,1 -15,6 1515,7 0,50 4,29 2,221 5,10
2009 14,0 0,0 14,0 2 035,6 1,34 3,74 0,341 3,80
2010 7,1 1,2 8,3 2628,5 1,29 3,01 0,421 7,00
2011 -5,2 3,4 -1,8 1942,1 0,74 3,01 0,39 6,00
2012 6,6 2,8 9,4 2210,0 1,14 1,89 0,131 6,00

3 The Finnish Property Market. KTI: High Quality Perty Information [online]. Helsinki: KTI [quoted024-05-
07]. Available at:http://kti.filen.php?k=18904
64 Usually in chapter called “Property Investment krin xxxx” or “Real Estate Market's Performancexixxx”
in older versions or similar.

56



Own summary from data described above in chdprata

Market Benchmark Interest Rate Calculation

The market benchmark interest rate is calculatesvg@ighted-index of interest rates of asset
groups represented in the portfolio of both pensigstems. As mentioned above, the benchmark
rate for The Czech Republic shall consist of invesit returns of shares, bonds and money
market interest rate. In case of Finland, the casitjpm shall be enriched by returns of properties
and land. The following table indicates weightseaich of the asset groups in the resulting

benchmark rate and the historical returns of te&guments:

Table 17: Composition of Benchmark Portfolio for TheCzech Republic and Historical Returns of the implemented Assets

10year CZ % share of
bonds money Remaining %
Change of returns[in % |PRIBOR 3M |market % share of %share of of portfolio
PX [in %] p.a.] [in %] instruments  [sharesin CZ |bondsin CZ |wR
2001 6,31 3,96 7,333 83,897 4,81
2002 1,17 4,88 3,55 5,20 6,394 85,647 2,76
2003 1,43 4,12 2,28 7,90 4,902 84,881 2,32
2004 1,57 4,82 2,36 9,61 5,506 82,96 1,93
2005 1,43 3,54 2,01 8,21 7,479 80,302 4,01
2006 1,08 3,80 2,30 6,40 9,89 79,338 4,38
2007 1,14 4,30 3,09 9,56 5,866 75,235 9,34
2008 0,47 4,63 4,04 8,06 2,989 78,89 10,07
2009 1,30 4,84 2,19 10,17 1,617 80,484 7,73
2010 1,10 3,88 1,31 6,77 0,819 84,463 7,95
2011 0,74 3,71 1,19 7,86 0,414 84,507 7,22
2012 1,14 2,78 1,00 9,78 0,212 84,393 5,62

Source: Own calculation, the sources of data atieated in section Data.

The same approach is applied in case of Finlanspidethe fact that in this case the data for
buildings and lands’ returns are also availabletaedefore the percentage of not-covered part of

the portfolio should be lower.

Table 18: Composition of Benchmark Portfolio for Filand and Historical Returns of the implemented Assts

% share of
the
10year FIN %of money remaining
% change of |bonds Property market % share of % share of % share of part of the
OMX25 returns FURIBOR 3M [market FIN [instruments |assetsin FIN |[bondsin FIN |real estates [portfolio wR
2001 5,04 0 28,04 60,12 11,85 0,00
2002 0,81 4,98 2,86 6 0 24,15 62,99 12,85 0,00
2003 1,18 4,13 2,12 5,8 0 28,88 59,03 12,09 0,00
2004 1,20 4,11 2,09 5,6 0,6 35,00 55,20 8,70 0,50
2005 1,26 3,35 2,35 7,5 0,527 38,35 50,89 9,96 0,27
2006 1,26 3,78 3,6 10,1 0,396 43,79 46,32 9,31 0,19
2007 1,03 4,29 3,782 11,3 0,556 46,77, 43,07 9,21 0,39
2008 0,50 4,29 2,221 51 0,653 33,32 42,56 10,46 13,00
2009 1,34 3,74 0,341 3,8 3,462 40,91 46,48 7,35 1,81
2010 1,29 3,01 0,421 7 0,718 47,57, 37,03 8,77 5,91
2011 0,74 3,01 0,39 6 1,434 41,35 40,99 9,09 7,15
2012 1,14 1,89 0,131 6 4,163 37,13 40,60 10,97 7,13]

Source: Own calculation, the sources of data atieated in section Data.
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The remaining part of the portfolio is disbursed@¢ading to Formula 7 and Formula 8. The

resulting return rateBg; are following:

RBt Czech RBt FIN
2001
2002 0,056 -0,01
2003 0,059 0,08
2004 0,075 0,10
2005 0,065 0,12
2006 0,041 0,14
2007 0,048 0,05
2008 0,027 -0,16
2009 0,050 0,16
2010 0,037 0,17
2011 0,034 -0,10
2012 0,026 0,07
Geomean 0,047 0,052

Authors’ calculation, data source indicated in secData.

The results indicate that the market benchmarkefonish pension funds will be more volatile
and also challenging for the pension funds as dwmngtrical average calculated according to the
Formula 1 is higher than in the case of The CzegbuRlic.

Hypothesis

The detailed market analysis and conditions in Wihioth pension systems operate indicate that
the Finnish pension system will operate with highgestment returns. These investment returns
are expected to be created by more efficient adketation. As the Czech pension funds invest
nearly all the assets in national bonds and monarken instruments, the standard deviation of
gross annual investment return shall be lower irdzpension system representing lower
acceptance of risk.

An interesting comparison of investment ability Ikl provided by Sharpe ratio and adjusted
CAPM model.. As the risk factor in both of thesdigators will be represented by the “market”
investment returns and the approximation of indieidinvestment classes’ weights in the
pensions portfolio, | do not expect the resultbeéaextremely different between the both systems.
The market benchmark portfolio however does nduite international diversification and yet |
expect that the Finnish pension system will provisdeontributors with higher return/risk ratio.
Summary of the hypothesis:
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1) The average investment returns are higher in Fihlan
2) The standard deviation of the returns over the oredsperiod is lower in The Czech
Republic
3) The return/risk ratios measured by Sharpe ratioaaiasted CAPM model are in favor of
the Finnish pension system
4) The more the pension funds’ portfolios consist bares and real estate (in case of
Finland), the higher the investment returns. Cowptta that, the more the portfolio
consists of bonds and money market instruments, léke attractive the resulting
investment returns.
It is important to note that even if the third hyjpesis is confirmed by both methods, the
resulting econometric models will most probably bedue to limited data availability —
statistically insignificant.
The hypothesis will be tested as ranked in thedsve, starting with the first two “easiest
hypothesis”. The investment returns and their stechddeviations is a simple descriptive
statistics task, however it shall provide us witfirst sight information of how the data looks
summarized for all the time periods where the mesmsant is executed and therefore will also

be recalled later when discussing the resultsefStharpe and CAPM model results.

Calculation and Results

Investment returns of the both pension system alaulated as geometrical average of return
over the measured period as indentified in Forruldis important to note that such returns are
not considered as the returns to the participdmiisas investment returns of the invested assets.
The first sight indicate that Finnish pension sys&hall have a higher rate of return with higher

associated risk — as also mentioned in the hypistioéshis work.

Table 19: Pension Funds' Investment Returns and Stalard Deviations

Cz FIN
Gross Rate of Return 2,477 4,049
Std. Dev 1,474 7,938
Return/risk 1,681 0,510

Own calculation, data source is as described alosection Data. Note that the table does not ssmiereturns to

the contributors of any of the systems, but ontynres as described in sectibata

The reader can see that the Czech pension funatsiad higher “simple” return per risk ratio.
This indicator shall be taken as purely informatsnit will later be substituted by more accurate
calculation based on a similar principle — the $haatio. The table however indicates that the
two hypothesis resulting from the first sight ore tbalculated data — were both correct. The
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Gross Rate of Return in Finland is by 1.573% pighdr than in The Czech Republic, however
the risk associated with the returns is 5.4 timghdr than in case of CZ funds.

The simple comparison of return/risk might indictéttat the Sharpe ratio and CAPM results
shall not be in favor of the Finnish funds or tteg dpetween both systems might be lower, than

initially expected.

Sharpe Ratio Calculation

As mentioned above, the Sharpe ratio calculatidraged on its revised version (Sharpe, 1992)
which compares the results of funds with a bencknpartfolio instead of risk-free rate. The
indicator is based on a simple calculation andettoee shall only work as a supportive indicator
of the later calculated CAPM model.

CZ FIN
D-bar -1,868288309 -1,316168789
STDD 1,832839749 4,378866144
Sharpe ratio -1,019340786 -0,300572967

Own calculation, data source is as described alrosection Data.

The Sharpe ratio indicates that the return perisiskore attractive in the Finnish pension system
than in the system run by Czech pension comparibs stays in line with the original
expectations, however the gap between the reduttstb system is higher than it was originally
expected by the author. Nonetheless the resulisatedthe direction the results of CAPM model
will probably turn into.

Inconsisently with the authors’ expectations, tlhenlsh pension system — as well as the Czech
one — has a negative Sharpe’s ratio indicatingdbapite the more creative asset allocation, the
system has not reached the return level of thehreark portfolio.

It is important to note that both, the CAPM modetlahe Sharpe ratio also — even thought the
results are not estimated via statistical regrassiare calculated only from a data set consisting
of 11 time periods, therefore the results mighsigmificantly affected by the limited number of

regressive equations.

CAPM model calculation
The CAPM model will be calculated using the SP3ffistical software — as indicated above in
the section describing methods of the calculatidre supportive tests of the model robustness
are calculated using the same software. Firstig ¢hapter | shall perform the formal test of
heteroskedasticity, autocorrelation and multicanity presence. The data will not be check for
normality as it is obvious from the small data skeemghat the normality would be rejected.In the
last part of this chapter the results of the CARMagion will be presented.
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The Spearman showing the mutual correlation betwaenbles and its strength indicates that in
The Czech Republic the correlation is quite lowcase of between the return rates of pension
funds and risk-free rate, moderate between thefmegkrate and the benchmark portfolio returns
and moderate/high between the benchmark portf@tarms and the returns of the pension

system.

Table 20: Spearman Correlation Test Czech Data

Correlations

Rit CZECH Rft CZECH RBt Czech
Spearman's rho Rit CZECH Correlation Coefficient 1,000 ,018 ,064
Sig. (2-tailed) . ,958 ,853
N 11 11 11
Rft CZECH  Correlation Coefficient ,018 1,000 ,391
Sig. (2-tailed) ,958 . ,235
N 11 11 11
RBt Czech Correlation Coefficient ,064 ,391 1,000
Sig. (2-tailed) ,853 ,235
N 11 11 11

Source: Output of SPSS statistical software, dai@deacribed in section Data.

The results are logical as the benchmark portfpaaly consists of the risk-free rate and the
benchmark portfolio is adjusted according to theetallocation in the pension systems in each
individual year.

In Finnish data we can see a higher diversificabbrthe portfolio returns, as the benchmark
portfolio returns and the actual returns of thego@m funds are highly correlated (0.818) and
contrary to the results in The Czech Republicrislefree rate is negatively correlated to both of
the other return rates. This indicates the diffeeeof the composition of the rate of return in The
Czech Republic and Finland, where in Finland, temcdhmark and actual returns are not
composited of the risk-free rate.

Table 21: Spearman Correlation Test Finnish Data

Correlations

Rit FIN Rft FIN RBt FIN
Spearman's rho Rit FIN Correlation Coefficient 1,000 -,557 ,818™
Sig. (2-tailed) . ,075 ,002
N 11 11 11
Rft FIN Correlation Coefficient -,557 1,000 -,411
Sig. (2-tailed) ,075 . ,209
N 11 11 11
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RBt FIN  Correlation Coefficient ,818™ -,411 1,000
Sig. (2-tailed) ,002 209
N 11 11 11

**_Correlation is significant at the 0.01 level (2-tailed).
Moreover and despite the limited data availabilityg correlation between pension systems’

actual returns and returns of the benchmark paotare correlated at 0.01 level of significance
indicating the the benchmark portfolio is a stroegtimation of the actual returns. The
correlation between risk-free rate and the actodifqio is significant on 0.1 level which taking
into account the limited data sample can also Insidered as a strong results.

Normally logarithmic transformation would be suggels however the data sample includes
negative values and forming a model where logasthuifirst differences would be calculated
does not economically make sense. Therefore tlzevdtitbe accepted as it is.

Autocorrelation tests are executed directly ondifference between the pension system returns
and the risk-free rate and the difference betwearket portfolio benchmark and the risk-free
rate because the Durbin-Watson statistics is dyr@oplemented as one of the regression model

tests.
Table 22: Durbin-Watson and R square Test for CAPM mdel (Czech Data)

Model Summary °

Adjusted R Std. Error of the
Model R R Square Square Estimate Durbin-Watson
1 1,82748905689
,0532 ,003 -,108 2,373
1368

a. Predictors: (Constant), RBt - Rft CZECH

b. Dependent Variable: Rit - Rft CZECH
Source: Output of SPSS statistical software, dai@deacribed in section Data.

The Durbin-Watson test indicates that there is ndimited autocorrelation in the model for

Czech data as the value 2.373 is very close taléseed value of 2. However it is important to
note that the R Square parameter, which generatlicates the robustness of the statistical

model is very low — this is caused by the low anmtairobservations in the data set.

Table 23: Durbin-Watson and R square Test for CAPM mdel (Finnish Data)

Model Summary °

Adjusted R Std. Error of the
Model R R Square Square Estimate Durbin-Watson
1 3,83290392356
,9082 ,825 ,805 2,250
2559

a. Predictors: (Constant), RBt - Rft
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b. Dependent Variable: Rit - Rft
Source: Output of SPSS statistical software, dai@deacribed in section Data.

The Durbin-Watson test for Finnish data — as weltle one for Czech data — indicates no or
limited autocorrelation of the variables. Moreowbe R square indicator for the regression
robustness indicates that the model is much stromgeg more robust than in the case of Czech
data.

The explanation of the non-satisfactory resultstioed model robustness has already been
mentioned above, the models strive from the lactadh samples. The potential solutions would
either be a logarithmic transformation of the dasaset out in the model for asset allocation
impact on the resulting return rate, or reducingesxe values from the data set — this would
however mean another reducing of the small datamseéttherefore such adjustment was not

executed.

Equation Estimation

Despite the non-satisfactory results of the abowegeded tests especially in case of Czech
pension system, | shall present the regressiontieguaom the models for both countries.

The model for estimating the regression equatioth@flensen’s alpha in The Czech Republic is
in general very week. This has already been idedtiby the very low level of R square
indicator. The low value of R square is supportgdhe significance level of the F statistics,
which in case of The Czech Republic is nearly 87.@86firming that the model has no

explanatory power.
Table 24: CAPM Model Summary (The Czech Republic)

ANOVA?2
Model Sum of Squares df Mean Square F Sig.
1 Regression ,085 1 ,085 ,025 ,877°
Residual 30,057 9 3,340
Total 30,143 10

a. Dependent Variable: Rit - Rft CZECH

b. Predictors: (Constant), RBt - Rft CZECH
Source: Output of SPSS statistical software, dai@deacribed in section Data.

For informational purposes only | shall further gept the parameters of the regression equation

for Czech data.
Table 25: Coefficients of the CAPM Model and their nificance (Czech data)

Coefficients 2
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Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -1,115 ,602 -1,853 ,097
RBt - Rft CZECH ,065 ,409 ,053 ,160 877

a. Dependent Variable: Rit - Rft CZECH
Source: Output of SPSS statistical software, dai@deacribed in section Data.

The significance levels of individual coefficierfter the model with use of Czech data comply
with the fact that the model has no explanatory groviny of the coefficient (respectively the
significance statistics of the coefficient) can dehy the zero hypothesis meaning that none of
the coefficients has an explanatory power to thdehdf — hypothetically — the coefficients had
an explanatory power and the model had an explanatower, the output would mean that the
constant (in this case the Jensen’'s Alpha) is negdtl.115) and that the pension funds
underperformance compared to the benchmark partfoli

Unlike the model for Czech data, the model for Khrdata shows high R square indicator as
well as the Adjusted R square indicator. The mdaadglanatory power is also confirmed by the

ANOVA significance statistics.
Table 26: CAPM Model Summary (Finland)

ANOVA?2
Model Sum of Squares df Mean Square F Sig.
1 Regression 622,909 1 622,909 42,400 ,000°
Residual 132,220 9 14,691
Total 755,129 10

a. Dependent Variable: Rit - Rft

b. Predictors: (Constant), RBt - Rft
Source: Output of SPSS statistical software, dai@deacribed in section Data.

The presented model, however not considering tigathne results of formal statistical tests as
explained above, would have a strong explanatovwyepoThe individual coefficients show that
the return above risk-free interest rate is creatathly by the correlation of the portfolio with
the benchmark portfolio — therefore the returns raoe excessive returns in the meaning of

Jensen’s Alpha, but reward for additional risk staece.
Table 27: Coefficients of the CAPM Model and their &nificance (Finnish data)

Coefficients 2

Standardized

Unstandardized Coefficients Coefficients

Model B Std. Error Beta t Sig.

,531

1 (Constant) -,766 1,177 -,651
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,000 |

RBt - Rft , 725 ,111 | ,908 | 6,512

a. Dependent Variable: Rit - Rft
Source: Output of SPSS statistical software, dai@eacribed in section Data.

The individual coefficients indicate that even ghension funds in Finland reach a negative
Jensen’s Alpha coefficient — hereby representedhieyconstant of the model. However the
influence of the coefficient is not confirmed bg significance statistics. Contrary to that the
model (at least) presents a statistically signifia&lationship between the (i) the first differenc

between the benchmark portfolio and the risk-frte and (ii) the first difference between the
funds’ returns and risk-free rate. This indicatestrang relationship of the funds’ performance

and their additional risk acceptance.

Asset Allocation Impact on Investment Returns

The model estimating the coefficients of assetcalion impact will be tested for its robustness
and strength in the same way as the CAPM modetrdeh’s alpha calculation.

First of all I will examine the Spearman correlati@st. None of the correlations are statistically
significant as it can be seen from the followingléa— this is again as in the case of the CAPM

model caused mainly by the limited set of obseoveti

Table 28: Asset Allocation Correlations Czech Data

Correlations

DIFF1 DIFF1 DIFF1
Transformed Transformed Transformed
CZECH % share CZECH % CZECH
DIFF1 Rit | of money market | share of shares %share of
CZECH instruments in CZ bonds in CZ
Spea DIFF1 Rit CZECH Correlation .
o 1,000 -,697 ,152 ,333
rman Coefficient
's Sig. (2-tailed) ,025 676 347
rho N 10 10 10 10
DIFF1 Correlation X
-,697 1,000 -,370 -,430
Transformed Coefficient
CZECH % share  sijg. (2-tailed) ,025 293 214
of money market N
. 10 10 10 10
instruments
DIFF1 Correlation
o ,152 -,370 1,000 -,345
Transformed Coefficient
CZECH % share  sjg. (2-tailed) 676 ,293 ,328
of shares in CZ N 10 10 10 10




DIFF1
Transformed
CZECH %share
of bonds in CZ

Correlation

,333
Coefficient
Sig. (2-tailed) 347
N 10

-,430

,214
10

-,345

,328
10

1,000

10

*. Correlation is significant at the 0.05 level (2-tailed).
Source: Output of SPSS statistical software, dai@deacribed in section Data.

Not considering the statistical insignificance, gtengest positive correlation is between share
of bonds and the resulting investment return aedstlongest negative correlation is between the
share of money market instruments and the resuliwgstment return. Apparently the share of
shares in portfolio has a lower correlation coéft with the resulting investment return, than

the share of bonds.

In case of Finland, there is an additional variablthe share of real estate investments in the

funds’ portfolios.

Correlations

DIFF1 DIFF1 DIFF1 DIFF1
Transformed Transformed | Transforme | Transformed
FIN %of money | FIN % share d FIN % FIN % share
DIFF1 Rit market of assets in share of of real
FIN instruments FIN bonds estates
Spear DIFF1 Rit Correlation
1,000 -,491 -,576 -,042 ,527
man's FIN Coefficient
rho Sig. (2-
) ,150 ,082 ,907 ,117
tailed)
N 10 10 10 10 10
DIFF1 Correlation
o -,491 1,000 -,079 ,855™ -,297
Transforme Coefficient
d FIN %of  sjg. (2-
) ,150 ,829 ,002 ,405
money tailed)
market N
. 10 10 10 10 10
instruments
DIFF1 Correlation
o -,576 -,079 1,000 -,430 -,467
Transforme Coefficient
d FIN % Sig. (2-
,082 ,829 ,214 174
share of tailed)
assets in N
EIN 10 10 10 10 10
DIFF1 Correlation ,
-,042 ,855 -,430 1,000 -,091
Transforme Coefficient

66



d FIN % Sig. (2-

) ,907 ,002 ,214 . ,803
share of tailed)
bonds N 10 10 10 10 10
DIFF1 Correlation

o 527 -,297 -,467 -,091 1,000
Transforme Coefficient
d FIN % Sig. (2-
,117 ,405 174 ,803

share of real tajled)
estates N 10 10 10 10 10

**_Correlation is significant at the 0.01 level (2-tailed).
Source: Output of SPSS statistical software, dai@esacribed in section Data.

There is a statistically significant correlatiortween the share of bonds in the portfolio and the
share of money market instruments (0.855) indigasimong autocorrelation in the data sample.
The other correlation coefficients are not statadty significant. Not considering the statistical
insignificancy, it is interesting to see that thdyopositive correlation between the funds’ returns
and the assets allocation is in the case of reateegivestments. This in general indicates that
the correlation coefficients are biased due tdithged number of observations as economically
such result would mean, that the portfolio increasereturns only when the share of real estate
investments is growing and vice-versa with all otfeems of investments. The estimation of the
regression equation will (hopefully) present udwatonomically more acceptable results.
Autocorrelation of the explanatory variables wid b as well as in the case of CAPM model —
tested with the Durbin-Watson test. The DW valuetlie asset allocation model in The Czech
Republic is slightly lower than the value for CARNbdel, nevertheless the value of 2.204 does

not indicate any strong autocorrelation.

Table 29: Durbin-Watson and R square Test for Asset Kocation Model (Czech Data)

Model Summary ¢4

Adjusted R Std. Error of the

Model R R Square® Square Estimate Durbin-Watson

1 ,022444704344
,6322 ,400 ,143 022 2,185

a. Predictors: DIFF1 Transformed CZECH %share of bonds in CZ, DIFF1 Transformed
CZECH % share of shares in CZ, DIFF1 Transformed CZECH % share of money market
instruments

b. For regression through the origin (the no-intercept model), R Square measures the
proportion of the variability in the dependent variable about the origin explained by
regression. This CANNOT be compared to R Square for models which include an intercept.
c. Dependent Variable: DIFF1 Rit CZECH

d. Linear Regression through the Origin
Source: Output of SPSS statistical software, dai@deacribed in section Data.
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The low value of R square indicates that (unfortely the regression model will not have any

explanatory power. As well as in the case of CAPbtsi, this is caused by the limited number

of observations in the data set.

The Durbin-Watson statistics looks satisfactoryoalsr the same model with Finnish data

applied. The value of 1.977 is nearly at the sagwellof the desired value 2 and therefore the

model is considered not to include any autocoriaat

Table 30: Durbin-Watson and R square Test for Asset Kocation Model (Finnish Data)

Model Summary ¢4

Adjusted R Std. Error of the
Model R R Square® Square Estimate Durbin-Watson
1 ,8222 ,676 461 ,012499 1,977

a. Predictors: DIFF1 Transformed FIN % share of real estates, DIFF1 Transformed FIN %
share of bonds, DIFF1 Transformed FIN %of money market instruments, DIFF1
Transformed FIN % share of assets in FIN

b. For regression through the origin (the no-intercept model), R Square measures the
proportion of the variability in the dependent variable about the origin explained by
regression. This CANNOT be compared to R Square for models which include an intercept.
c. Dependent Variable: DIFF1 Rit FIN

d. Linear Regression through the Origin
Source: Output of SPSS statistical software, dai@eacribed in section Data.

Asset Allocation Impact — Estimate of Reqgressiomckan

The previous tests did not provide us with a strergectation of the explanatory power of the
tests. As it has been mentioned repeatedly, theréagon is limited data availability, which
(unfortunately) can not be solved by any transfdioma This section shall therefore at least
indicate the approach by which the asset allocatigpact would be tested if satisfactory data
were available.

First | shall confirm the general strength of thedal with a general p-value significance. In case
of The Czech Republic, the significance level is high to be accepted — 0.283. This confirms

that the model has no explanatory power and itstiged use is nearly impossible.
Table 31: Asset Allocation Model Summary (The Czech &ublic)

ANOVA?2P
Model Sum of Squares df Mean Square F Sig.
1 Regression ,002 3 ,001 1,555 ,283¢
Residual ,004 7 ,001
Total ,0064 10

a. Dependent Variable: DIFF1 Rit CZECH

b. Linear Regression through the Origin
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c. Predictors: DIFF1 Transformed CZECH %share of bonds in CZ, DIFF1 Transformed CZECH %
share of shares in CZ, DIFF1 Transformed CZECH % share of money market instruments
d. This total sum of squares is not corrected for the constant because the constant is zero for

regression through the origin.
Source: Output of SPSS statistical software, dai@deacribed in section Data.

For information purposes, the parameters of thenastd regression equation are as follows:

Table 32: Coefficients of the Asset Allocation Modehnd their Significance (Czech data)

Coefficients 2b

Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 DIFF1 Transformed CZECH
% share of money market -,389 277 -,653 -1,401 ,204
instruments
DIFF1 Transformed CZECH
] -,047 ,225 -,086 -,209 ,841
% share of shares in CZ
DIFF1 Transformed CZECH
] ,010 ,353 ,013 ,028 ,979
%share of bonds in CZ

a. Dependent Variable: DIFF1 Rit CZECH

b. Linear Regression through the Origin
Source: Output of SPSS statistical software, dai@eacribed in section Data.

The asset allocation model using Czech data doeseeon to provide us with any economically
defendable data, as both of the explanatory vasalblave negative coefficients (moreover
statistically insignificant) and the only positigeefficient (0.010 in case of bonds) is extremely
insignificant from both, economical and statistipatspective.

The general R square indicator was higher in cAtsbeosame model filled with Finnish data,
which is also noticeable from the p-value of theolghtest. Despite not being under the desired
5%, the resulting value of 0.103 is at least listigeclose to the minority-accepted significance
level of 10%.

Table 33: Asset Allocation Model Summary (Finland)

ANOVAZP
Model Sum of Squares df Mean Square F Sig.
1 Regression ,002 4 ,000 3,134 ,103¢
Residual ,001 6 ,000
Total ,003¢ 10

a. Dependent Variable: DIFF1 Rit FIN

b. Linear Regression through the Origin

69



c. Predictors: DIFF1 Transformed FIN % share of real estates, DIFF1 Transformed FIN % share of
bonds, DIFF1 Transformed FIN %of money market instruments, DIFF1 Transformed FIN % share
of assets in FIN

d. This total sum of squares is not corrected for the constant because the constant is zero for

regression through the origin.
Source: Output of SPSS statistical software, dai@esacribed in section Data.

Unfortunately when we turn the attention to theffioents of the individual betas of each
explanatory variable, we discover the same prolaenm the case of Czech data measuring.
All the coefficients are negative which in caseaahodel without a constant already indicates a

null economical argumentation.

Table 34: Coefficients of the Asset Allocation Modehnd their Significance (Finnish data)

Coefficients ab

Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 DIFF1 Transformed FIN
%of money market -,109 ,088 -,388 -1,237 ,262
instruments
DIFF1 Transformed FIN
] -,183 ,097 -, 745 -1,897 ,107
% share of assets in FIN
DIFF1 Transformed FIN
-,182 124 -,485 -1,462 ,194
% share of bonds
DIFF1 Transformed FIN
-,036 ,228 -,064 -,160 ,878
% share of real estates

a. Dependent Variable: DIFF1 Rit FIN

b. Linear Regression through the Origin
Source: Output of SPSS statistical software, dai@eacribed in section Data.

Moreover the negative coefficients of the explanateariables, none of them is statistically
significant even on the minority-accepted 10% leviis supports the statement of the null
economical explanatory power of the model.

The asset allocation models for any of the coustnave not presented us with any economically
worth results — not only are the coefficients of tlexplanatory variables statistically
insignificant, but the values assigned to them tdordke much of a sense either. Due to lack of
data it is statistically impossible to check whettiee weak models’ results are cause by the lack

of data or by incorrect construction of the modek®assumptions.
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Conclusion

The main goal of this work was to provide, compane analyze a complex set of information
about the pension systems in The Czech Republi¢-arand. The Czech Republic has recently
reformed its pension system (effective since 2GikR)pting a model which directs the system
closer to a form of mutual funds’ investing. Thisdaused by two key factors: (i) the newly
created funds will not have to comply with the Blaero system and (ii) the regulations for
asset allocation in these funds is less strict thaor to the reform. A system with similar
regulations is set up in Finland and therefore ¢henparison provides a forward looking
approach to where pensions in The Czech Repubgbtbe heading.

Finland is currently economically much more devebbphan The Czech Republic with the GPD
per head 32.6 % higher, yet the demographic sttnasi worse than in The Czech Republic with
only 3.2 active workers per pensioner, which is oh¢he lowest rates among all the OECD-
inclusive countries.

The analysis shows that asset allocation in botlntres is limited by similar regulatory
constraints on exposure to individual asset grdikes shares or bonds. Additionally both
systems are governed by similar accounting priesipyet the asset allocation is significantly
different. Unlike in The Czech Republic, the assatd-innish pension funds are diversified
through all available asset groups both, domestitiaternational. For example the percentage
of Finnish funds’ investments held in shares in gegiod between 2002-2012 averages to
37.11% and the real-estate component averages.®%0 In The Czech Republic the shares
averaged only 4.45% and the real-estate composemarly omitted on behalf of 82.08% of
assets held in bonds.

One of the assumptions of this work was that suitardnces would result in a significant gap in
average long-term investment returns. The gap hem@aches only 1,53 % p.a., where Finnish
pension funds’ investment return is “only” 4 % pSuch result is however affected by the
extreme negative return of Finnish pension fundshatpeak of the financial crisis in 2008
(minus 15.6% annualized).

The implementation of riskier assets in generaluges higher volatility of portfolios. The
Sharpe ratio between the level of return and mskcates that the Finnish funds outperform the
Czech ones as the Finnish funds reach a Sharpeafathinus 0.3 and Czech funds of minus
1.09. The outperformance is also confirmed by gusteld CAPM model and Jensen’s Alpha
calculation. The pension funds in The Czech Repulglach Jensen’s Alpha of minus 1.115 %
p.a. which turns into a result of 0.35% p.a. thethe case of Finland (minus 0.776% p.a.).
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| subjectively expected the outperformance of theniSh pension funds over the Czech ones
from the first look at the available data. The riegaJensens’ Alpha returns in case of the
Finnish funds however was not expected. It's imgarito note at this stage, that due to the
limited data availability, the sample included oelgven observations which are not enough to
arrive at a statistically significant result ofegression model.

The lack of data unfortunately also affected thst laodel indicating the impact of individual
asset groups on the resulting investment returhs. iflea was to decompose the returns and
examine the effect of adding a specific asset grmup pension funds’ portfolio. The tests’
results were presented in the previous chapter Wawgheir economic justification could be
misleading. Despite the unreliability of the stt&l models | believe that the logical hypothesis
behind it is not incorrect and it would be intenegtto perform the test with sufficient data set.
After analyzing both of the pension systems, tipeos and cons and the long-term results, |
believe that the reform of the Czech third pill@anpion system will in the long-term lead to
progressive asset diversification and result ilérgong-term returns. The key factor is that the
pension funds funded aftet January 2013 do not have to comply with the steddBlack-zero
system and therefore might provide the contribuiatk riskier investment strategies.

On the other hand it is important to note that sstcategies will be linked with higher volatility
of portfolio values which might not be suitable frery pension contributor. The undisputable
advantage of the reformed system, however is timdikeu the current system it provides

opportunities for all - conservative, moderate ggrassive - investors.
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Definitions

“Act 42/2004” defines Act No. 42/2004 Coll. State-Contributogp$lementary Pension
Insurance Ac{Zakon¢. 42/2004 Sh. o penzijnindipojisteni se statnim/ispPvkem a o
znenach rekterych zakoi souvisejicich s jeho zavedenimgerstood with all its”
amendments.

“Act 427/2011" defines Act No. 427/2011 Coll. Supplementary RemsnsurancéZakonc.
427/2011 Sb. o dofkovém penzijnim/Apojisteni).

“Act 563/2001" defines Act No. 563/2001 Coll. Accounting A&akon¢. 563/2001 Sbh. O
Ucetnictvi).

“APF” defines the Association of Pension Funds of ThecR&Republic.

“Black-zero System”has the meaning given to it in Section Pensione®y$keform and Legal
Background.

“CNB” shall have the meaning of Czech National Bankthisipaper mostly mentioned as the
regulatory and screening entity of the Czech fimgnmoarket.

“CR” shall have the meaning of The Czech Republic.

“CZK” shall have the meaning of Czech Crowns as legatcay in The Czech Republic.
“EEA” shall have the meaning of the European EconomeaAr

“ECB” shall have the meaning of the European CentrakBa

“EIB” shall have the meaning of the European InvestmankB

“IMF” shall have the meaning of the International Mornefand.

“Member State” shall have the meaning given to it in Act 427/20mhkans a state which is a
member of either European Union or European Ecoadrea (also EEA).

“New Fund” shall have the meaning of any fund formed under legislation regimes defined
in Act 427/2011 (as defined above). New fund ieegitan Obligatory Conservative Fund or a
Participants” Fund.

“New Pension System’shall have the meaning of pension system defineémuact 427/2011
Coll. effective in The Czech Republic sincéJanuary 2013 and later.

“Notice 501/2002"shall have the meaning of Notice 501/2002 Coll seipentary to the Act
563/2001 as defined above.

“Obligatory Conservative Fund” shall have the meaning of a fund obligatorily @ped by a
Pension Company under specific rules defined ind®3/2011 Section 7 893-117,
particularly 895 and 898.
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“OECD” shall have the meaning of the Organization forrtecoic Co-operation and
Development.

“Old Pension System” shall have the meaning of the system of pensiodduegulated by Act
42/1994 applicable until end of 2012.

“Participants” Fund” shall have the meaning voluntarily founded fundaldension Company
also as defined in Act 427/2011 Section 7 893-117.

“PAYGO” shall have the meaning of pay-as-you-go systermah€ing pension funds defined
in Section Financing of Pension Systems of thisithe

“Pension Fund” shall have the meaning of Transformed Funds awd lends together.

“Pension Company” shall have the meaning of a legal entity in faijoint-stock company
operating one or more pension funds as definedrudeletion IV §29-73 of Act 427/2011.

“Regulated Bank” shall have the meaning of a bank (i) a bank vatiistered seat in The
Czech Republic, or (i) a bank with registered sea Member State (as defined above), or
(i) a bank not registered in any other state NBCaccepts its prudential rules equivalent to
those in European Union

“Transformed Fund” shall have the meaning of pension funds formedreghe system was
reformed (effectively since®January 2013). Such funds are managed by thedPensi
companies under different conditions specified at #27/2011 8171-196

“TELA” shall have the meaning of The Finnish Pension AdeaTELA managing most of the
Finnish pension funds.

“WB” shall have the meaning of the World Bank
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