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European Capital Market Study
Preface

Dearbusinespartnersandfriendsof ValueTrust

We are pleasedto releaseour eleventhedition of the ValueTrusEuropean
Capital Market Study With this study, we provide a data compilation of
capitalmarket parameterswhich enablean enterprisevaluationin Europe
Thepurposeof the studyisto serveasatool and datasource,aswell asto
showtrendsin the parametersanalysed

In this study,we analysethe relevantparametersusedto calculatethe cost
of capitalusingthe CapitalAssetPricingModel (riskfree rate, market risk
premium and beta) Additionally we determine both implied as well as
historicalmarket and sectorreturns Moreover, this study includescapital
structure-adjustedimplied sector returns, which serve as an indicator for

the unleveredcostof equity. Thereleveredcostof equity canbe calculated
by adaptingthe unlevered cost of equity to the company specific debt

situation Thisprocedureservesasan alternativeto the CAPM

Furthermore we providean analysiof empirical(expost) costof equity in

the form of total shareholderreturns, which consistof capital gainsand
dividendsThetotal shareholdereturns canbe usedasa plausibilitycheck
for the implied (exante) returns Lastly trading multiplesframe the end of

this study:.

1) Basedn ThomsorReutersBusinesElassification
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We examinethe before mentioned parametersfor the Europeancapital
market(in form of the STOXEurope600). Thisindexincludesthe countries
Austria, Belgium, Denmark, Finland, France, Germany, Ireland, Italy,
Luxembourg, Netherlands, Norway, Poland, Portugal, Spain, Sweden,
Switzerlandas well as the UK and has been subdividedinto ten sector
indicesby industry): FinancialsBasicMaterials, ConsumerCyclicalsReal
Estate, Industrials, Consumer Non-Cyclicals, Healthcare, Technology,
Utilitiesand Energy

Mostly, the historical data has been compiled from the reference dates
betweenDecembef3l, 2016andDecembel, 2022

Prof.Dr.Christian Aders Benedikt Brambs
Senior Managing Director
ValueTrust Financial Advisors
Deutschland GmbH

Managing Director
ValueTrust Financial Advisors
Switzerland AG




European Capital Market Study
People

Prof. Dr. ChristianAders

SeniorManagingDirector

>

Almost30 yearsof experiencen corporatevaluationand financial
advisory

PreviouslyPartner at KPMGand ManagingDirector at Duff &
Phelps

Honoraryprofessorfor "Practiceof transactionoriented company
valuationandvalueoriented management'at LMUMunich
Member of the DVFAExpertGroup"FairnesOpinions“and "Best
PracticeRecommendation€orporatex I f dzt G A 2 ¥ &
CoFounderof the EuropearAssociatiorof CertifiedValuatorsand
Analyst{EACVA.V.)

> > >

hN

FredrikMiller

VicePresident

A More than 6 yearsof projectexperiencén corporatevaluationand
financialadvisory

A Extensiveexperiencen valuationand valuemanagemenprojects
in variousindustries
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BenediktBrambs

ManagingDirector

A More than 15 years experience in transaction and strategy
consultingprojects

A Busines®nterprisevaluations,ntangibleassetanalysesbusiness
modellingandportfolio assessments

A Companystrategy, operational efficiency and commercial due
diligenceprojects

A Company performance, market, industry and competitive
landscapeanalysisasdecisionsupport

A Strategic planning, mergers and acquisitions,legal compliance,
financialreporting,taxandreorganizations

Marion SwobodaBrachvogelMSc

Director

A More than 15 yearsof project experiencein financial advisory,
investmentbankingandinvestmentmanagement

A Previouslywith McKinsey& Company,Unicredit CA. Cheuvreux
andB&ClIndustrieholding

A Extensive experience in the valuation of listed and private
companiesin variousindustriesand in advisingon strategicand
financialissues




European Capital Market Study
Disclaimer

This study presentsan empirical analysis,which servesthe purpose of
illustratingthe costof capitalof Europearcapitalmarkets Neverthelessthe
availableinformation and the correspondingexemplificationsdo not allow
for a complete presentationof a proper derivation of costs of capital
Furthermore, the market participant has to take into accountthat the
companyspecificcosts of capital can vary significantlydue to individual
corporatesituations

Thelistedinformationis not specificto anyoneand consequentlyjt cannot
be directed toward an individual or juristic person Although we always
endeavorto presentinformationthat is reliable,accurateand current, we
cannotguaranteethat the datais applicableo both valuationin the present
and the future. The sameappliesto our underlyingdata from the data
providerS&PCapitallQ and RefinitivEikonAggregateg\pp.

We recommenda selfcontained, technical and detailed analysisof the
specific situationn we dissuadefrom taking action solely based on the
providedinformation

ValueTrust does not assume any liability for the up-to-dateness
completenes®r accuracyof this studyor its contents

VALUETRUST
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Executive Summary (1/2)
Cost of equity per sector according to four different methodologies

Implied Levered cost of equity : Total shareholder retuéh
_ levered cost of equity (CAPMY HHEELD () (92 6y)

W2\ Consumer Cyclical 9.5% -10.4% 8.3% 13.9%

e 7.5% 6.1% 8.7%
Non-Cyclicals
w Healthcare . 6.4% 13.8%
Technology 7.1% 9.6% 6.0% 15.5%

1) Based on ¥ear sector beta, riskee rate of 2.12% and market risk premium of 7.2% for the European market.
2) Total shareholder returns can be viewed as historic, realized cost of equity. Howeatolie considered that total shareholder returns vary widely, depending on the relevant time period.
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Executive Summary (2/2)
Cost of equity per sector according to four different methodologies

Implied Levered cost of equity : Total shareholder retuéh
_ levered cost of equity (CAPMY HHEELD () (92 6y)

i Utilities - 8.9% . 7.3% 8.0% 14.1%

Energy- 17.0% - 10.7% 17.1% 14.6%
@ Basic Materials- 8.6% - 10.0% 7.9% 14.0%
E Industrials 7.6% - 10.2% 6.3% 15.1%
HHHE Real Estate 6.2% 9.1% 7.3% 7.1%

1) Based on ¥ear sector beta, riskee rate of 2.12% and market risk premium of 7.2% for the European market.
2) Total shareholder returns can be viewed as historic, realized cost of equity. However, it has to be considered thezhotdésheturns vary widely, depending on the relevant time period.

VALUETRUST
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RiskFree Rate
Background & approach

Theriskfreerate is areturn availableon a securitythat the marketgenerally
regardsasfree from risk of default It servesasan input parameterfor the
CAPMn orderto determinethe riskadequatecostof capital

Theriskfree rate is a yield which is obtained from longterm government
bonds of Europeancountrieswith top-notch ratings As of the reference
date, the AAArated countries in the Eurozone included Germany,
Luxembourgand the Netherlands The European Central Bank (ECB)
publishes; on a dailybasisc the parameterseededto determinethe yield

curve using the Svenssonmethod? By using interest rate data from

different maturities, a yield curve can be estimated for fictitious zero

coupon bonds (spot rates) for a period of up to 30 years Basedon the

respective yield curve, a uniform riskfree rate is derived under the

assumptiorof presentvalueequivalencedo aninfinite time horizon

To compute the riskfree rate for a specificreference date we used an
averagevalue of the daily yield curves of the past three months This
method avoidsa misleadingsemblanceof precisionand is recognizedin
court proceeding®)

Additionally,we illustrate the monthly developmentof the risk-free rates
sinceDecembeBl, 2016for the Europearcapitalmarkets

1) European Central Bank (https://www.ecb.europa.eu/stats/financial_markets_and_interest_rates/euro_area_yield_curves/henlhitrd§x
2) The Institute of Public Auditorsititut der Wirtschaftsprifer IDW) in Germany also recommends this approach.

VALUETRUST
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RiskFree Rate Europe
Interest rate curve based on lorigrm bonds and historical development of
the riskfree rate in Europe (Svensson Method)

Interest rate
curve based o
long-term bondg

(IDW S1)

Historical
development of
the risk-free rate

in %

2.4%
2.0%
1.6%
1.2%
0.8%
0.4%
0.0%
-0.4%

Risk-free rates as of December 31,2022 andJune 30,2022
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-0.5% -
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Note: Interest rate as of reference date usirgi@nth average yield curves in accordance with IDW S 1.

VALUETRUST

Decemberdl, 2022

12



A

Market returns and market risk premium

a. Implied returns (eante analysis)
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Implied Market Returns and Market Risk Premium

Background & approach

Thefuture-oriented computationof implied marketreturns and marketrisk
premiumsis basedon earningsestimatesfor public companiesand return
calculations This approachis called exante analysisand allows for the
calculationof the dimplied costof capitak. It is to be distinguishedrom the
expostanalysis

In particular, the exante method offers an alternative to the expost
approachof calculatingthe costs of capital, by meansof the regression
analysisthrough the CAPM The ex-ante analysismethod seekscosts of
capital which represent the return expectationsof market participants
Moreover, it is supposedhat the estimatesof financialanalystseflect the
expectationf the capitalmarket

Theconceptof the implied costof capitalhasgainedmomentumin recent
years For example,it was recognizedby the GermanFachausschusfir
Unternehmensbewertund=AUB.? It is acknowledgedhat the implied cost
of capitalcapturesthe current capital marketsituationand thus reflect the
effectsof the currentlow interestrate environment

As of the reference date, it offers a more insightful perspective in
comparisorto the exclusivaiseof ex-postdata

For the following analysis, we ussimplified to annuallg the formula of
the Residual Income Valuation ModelBabbeP)

) " 6\
Oj(D_#)Q

o) = Cost of equity at time t

) = Expected net income in the following time periocft+1
- # = Market capitalization at time t

"6 = Book value of equity at time t

g = Projected growth rate

Throughsolvingthe model for the cost of capital, we obtain the implied
return on equity.” Since Babbel's model does not need any explicit
assumptionsexcept for the growth rate, it turns out to be robust We
source our data (i.e. the expected annual net income, the market
capitalizationsand the book value of equity, etc.) of the analyzedsectors
from the data supplier Thomson Reuters Additionally, we apply the
EuropearCentralBanktargetinflationrate of 2%0asatypifiedgrowthrate.

Accordinglywe determinethe impliedmarketreturnsfor the STOXEurope
600. We considerthis indexasa validapproximationfor the total European
market Theresultbuildsthe startingpoint for the calculationof the implied
marketriskpremiumof the Europearcapitalmarket

1) cf.CastedellblonasSchieszLenckner DieMarktrisikopramigm Niedrigzinsumfeld Hintergrundund Erlauterungler Empfehlungles FAUBNPg 13/2018, p. 80825).
2) cf.Babbe] Challenging Stock Prices: Share prices and implied growth expectations (Corporate Finance, n. 9, 2828, pspééiallp. 319).

3) Analyst consensus forecasts for the next twelve months are applied.

4) cf. Reese, 2007, Estimation of the costs of capital for evaluation purposesAadeasieiDollinger, DiempliziteMarktrisikopramieam dsterreichischetKapitalmark{RWZz, 6/2016, p. 135202);

ValueTrust, DACH Capital Market Study June 30, 2022.

Decemberdl, 2022
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Implied Market Returns and Market Risk Premium
European Market STOXX Europe 600

Knowing thémplied market returrand the daily measured ridfee rate of the European capital market, we can determine the immiagltet risk premium

In the years frondune2017 to December 2022 thimplied market returnsangedfrom 7.0%to 9.5% Subtracting the riskee rate from the implied market
return, we derive anarket risk premiunwvithin the rangeof 6.3%to 9.0%

Theimplied market return lies at 9.486 of the referencdate December 31, 202 aking theiskfree rate 0f2.12%nto account, we determine dmplied
market risk premium of 7.2%0 determine the appropriate market risk premium for valuation purposes, it is important to take also the analysisaf histori
returns as well as volatility (see p. 18) into account. Especially in times of crisis it can make sense to apply aaré@eragiepnemium over several periods
instead of a reference date value.

12.0%

10.0%

8.0%

6.0%

Implied market
risk premium -
Europe 2.0%

4.0%

0.0%

b.7%

b.3%

7.2%

9.2%

-

B.1%

8.4%

7.8%

7.8%

7.6%

-

9.1%

B.0%

™ J.3%

7.3%

7.0%

7.1 7.1% 7.4%

7.4% 7.5% .7
rd

9.5%

8.1%

9.4%

7.2%

H12017 H22017 H12018 H22018 H12019 H22019 Q12020 H12020 H22020 H12021 H22021 H12022 H22022
T Implied MRP —JRisk-free rate [0 Negative risk-free rate

= — Implied market return

/
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A

Market returns and market risk premium

b. Historical returns (epost analysis)
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Historical Market Returns
Background & approach

In addition to examiningthe implied market returns through the exante
analysis,we analyze historical (expost) returns Once this analysisis
performed over a longterm observation period an expected return
potential of the Europeancapital market is assessableTherefore, the
analysif historicalreturnscanbe usedasplausibilitychecksof the costsof
capital more specificallyeturn requirementsgevaluatedhroughthe CAPM

Tofurther enablea preciseanalysi®of the historicalreturnsof the European
capitalmarket, we usethe so-calledreturn triangle? Thishelpsto present
the annuallyrealizedreturns from different investmentperiodsin a simple
andcoherentway. Specificallythe different buyingand sellingpointsin time

andthe different annualholdingperiodsareillustratedcomprehensivelyTo

calculatethe averageannualreturns over severalyears,we use both the

geometricandarithmeticmeans

In this study, we analyzethe so-called total shareholderreturns, which
consistsof the returns on investmentsand the dividend yields For our
analysisit is necessaryo focuson total return indicesbecausehey include
both the price and dividend yields Sincethe STOXXEurope 600 is a
performanceindex, it only includesprice yields Hence,we need its total
return index Therelevanttotal return indexfor Europeis calledthe STOXX
Europe600 GrossReturno STOXEurope600GR .0

1) TheGermanStocknstitutee.V. (DAl)developedhe return trianglefor DAXandEURGBTOXX

Decemberdl, 2022

VALUETRUST

The following slide servesas an introduction by showing the historical
development of the STOXXEurope 600 GR as of December 2016
Additionally,the EURCSTOXX%0 Volatility 6 \6STOXXs displayedfor the
same period The VSTOXXervesas an indicator for the stock Y1 NJ S
expectationsof volatility and can thus be used as a risk measure The
VSTOXXs often named the & F SA yNR Shiglsel levels are typically
associatedvith more turbulent markets

The observationperiod for the total shareholdemreturns analysisamounts
to 15 years Therefore,the analyseddata of the STOXXurope600 GR
Returnreachedackto Decembei3l, 2007.

Thefollowing slidesillustrate how the two calculationmethods (arithmetic
and geometric mean) differ from each other for the period between
December31, 2007 and December3l, 2022 For the longestobservation
period of 15 years the average historical mean of the market return
amountsto 6.5% Usinggeometricabveragingwe obtaina marketreturn of
4.5%

Pleasenote that the historical market return calculationsare basedon
actualindex data points, whereasthe implied marketreturn and all sector
calculationsare basedon the RefinitivEikonAggregate®\pp. Therefore the
comparabilitycan be impeded by different aggregationand composition
methodologies

17



Historical Market Returns and VolatilgyEuropean Market
STOXX Europe 600 GR vs. VSTOXX since December 2016

Historical development of STOXX Europe 600 GR vs VSTOXX

280 - k High: 270.11 90
Aln Q1 2020 the STOXXEurope600 declined by nearly High: 85.62 _
30%to 167.1 asof March 31, 2020asa consequencef
260 the COVIBL9 crisis Sincethen, the STOXXEurope600 - 80
hasrecoveredby 62%to 270.1 in January2022 and lies
at 2395 asof December2022, down only 11% from its L 70
240 - alltime high
Aln the first quarter of 2020 the VSTOXXeached its
highestlevelsince2014, but declinedfrom then through - 60
220 ~ December2022to a levelin the middle of the volatility
range - 50
200 -+
ﬁp‘ H 'VW - 40
180 A a h
1) L 30
160 20
Low: 10.68
120 T T T T T T T T T T T O

Dec 2016 Jun 2017 Dec 2017  Jun 2018

Dec 2018  Jun 2019 Dec 2019  Jun 2020 Dec 2020  Jun 2021 Dec 2021  Jun 2022 Dec 2022

—STOXX Europe 600 (Gross Return Index) EURQ STOXX 50 Volatlity (VSTOXX) - right axis Volatility range (10% - 90% quantile)
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Historical Market Returns (Arithmetic Meanuropean Market
STOXX Europe 600 GR Return Triangle as of December 31, 2022

Buy
Readinggexample _ 2021
An investmentin the STOXXEurope 600
Indexend of 2013 when sold end of the 25.5% 2020
year2018 would haveyieldedan average
annualreturn (arithmetic mean) of 4.3% 12.0% 2019

cher five-year investment periods are 27 6% 13.1% 17.2%
displayedalongthe blacksteps

Return greater than 13% -10.2% 8.7% 10.4% 5 £
Return between 8% and 13% (A 0.5% [ cha 10.5% %
|Return between 3% and 8% [ 2.4% | 6. 9.2% 2015 3
Return between -3% and +3% 10.2% ‘ 8.2% 9.3% 2014 E-’.
Return between -3% and -8% 9.0% 8.2% 9.1% 2013 é
Return between -8% and -13% 21.5% 13.2% 1 10:5% | 10.6% 10.1% 10.5% 10 g
Return lower than -13% 19.0% 20.2% 14.6% | 12:2% | 12.0% 11.2% 11.3% =

-8.1% 10.8% 10.1%| 8.8% @ 9.1% 9.0% 9.6% 2010

12.6% 11.2% 10.5% 9.3% | 9.6% 9.4%|| 8.4% 9.8% 2009

33.0% 22.8% 1 12:5% 14.1% 15.6% 13.7% [ 12:3% | 12:2% 11.5% 10.5% 11.6% 2008

R -5.2% 2007 15
Sell 2008 2009 | 2010 | 2011 | 2012 | 2013 2014 2015 2016 2017 2019 2020 2021 2022
5 10 15
Investment period in years
Following: https://www.dai.de/files/dai_usercontent/dokumente/renditedreieck/2Q251%20DARenditeDreieck%2050%20Jahre%20\pelb.
VALUETRUST
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Historical Market Returns (Geometric Meagf:uropean Market
STOXX Europe 600 GR Return Triangle as of December 31, 2022

Buy
Readinggexample 2021
An investmentin the STOXXEurope 600
Indexend of 2013 when sold end of the 25.5% 2020
year2018 would haveyieldedan average
annual return (geometricmean) of 4.0% 11.2% 2019

cher five-year investment periods are 27.6% 112.1% 16.4%
displayedalongthe blacksteps
Return greater than 13% -10.2% 9.1% 5

Return between 8% and 13% A -0.1% | v 9.5%

‘%

8.6% 2014

Return between 3% and 8%
Return between -3% and +3% 10.2%
Return between -3% and -8% 9.0% 8.5% 2013

Return between -8% and -13% 21.5% 13.0%| 10.2%| 10.4% 9.5% | 8.0% || 9.8% 10

Return lower than -13% 20.2% 14.5% 11.9% 11.8% 8.4%  10.6% 9.2% @ 10.7%

-8.1% 9.9% 9.6% | 8.3% | 8.7% 8.4% 8.9% 2010
12.6% 10.6% 10.1%| 8.9% | 9.2% 8.8% 9.2% 2009
33.0% 22.3% [ 11:2%| 13.1% 14.7% 13.1% F11:7% [ 11.6% | 9.2% | [ 10.8%| 9.7% || 10.8% " 9.2% | @pdele:;

Sell 2008 2009 2010 2011 2012| 2013 2014 2015 2016 2017 | 2018 2019 2020 2021 2022

5 10 15
Investment period in years

-43.4% -13.3% BSR4 2.8%

2007 45

Following: https://www.dai.de/files/dai_usercontent/dokumente/renditedreieck/2Q251%20DARenditeDreieck%2050%20Jahre%20\pelb.

Investment period in years
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Sector classification of European companies

based orSTOXX® industry classification
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Sector Indices of the European Capital Market

Methodology & approach

Thesectorindicesaimto coverthe wholecapitalmarketof Europe Therefore this capitalmarketstudy
containsall equitiesof the STOXXEurope600 aslisted in the ThomsonReutersAggregatef\pp? The
STOXXurope600 Indexrepresentdarge, mid and smallcapitalizationcompaniesacrossl7 countries
of the Europeanregion Austria, Belgium, Denmark, Finland, France, Germany, Ireland, Italy,
Luxembourgthe NetherlandsNorway,Poland,Portugal,Spain,Sweden Switzerlandand the United

Kingdom

Onceagainour analysesvere carriedout in accordancevith the changein the sectorclassificatiorby
ThomsorReuters suchthat the Telecommunicationsectorwasreclassifiedaspart of the Technology
sector and the Real Estatewas set up as a separatesector of companieswhich were previously
includedin the Financialsector Therefore the analyse®on the followingslidesreflect the new sector

split

The ten sector indices for this study are defined accordingto the Thomson Reuters Business

Classification
Financials

Consumer Cyclicals
Consumer NoiCyclicals
Healthcare

Technology

Utilities

Energy

Basic Materials

—

Industrials
Real Estate

> P Py Dy D>y D>y D> D> D

1) The Refinitiv Eikon Aggregates App offers analyst forecasts and historical values of key financials on an aggregated sector |

sector indices

Decemberdl, 2022

VALUETRUST

Representative Index:
STOXX Europe 600

i1l == 3}
B

—
mes
Zlﬂ
—

Classifies European market

into 10 sector indices
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Sector Indices of Europe aslbécember 31, 2022

Sector distribution and number of companies

Sector classification of the STOXX Europe 600
6%

16% ® Financials ( 96 )

17% = Consumer Cyclicals ( 97 )
® Consumer Non-Cyclicals ( 52 )
B Healthcare (53)
16% = Technology (68)
9% m Utilities ( 27)
® Energy(20)
3%
m Basic Materials ( 53 )
= Industrials (99)

11% 9% Real Estate (35)

The chart shows the percentage
distribution of the 600 listed companiesn
the 10 industries based on the STOXX
Europe600 aslisted in the RefinitivEikon
AggregatesApp (the numerical amounts
arelistedbehindthe sectornames)

Theten definedsectorscanbe classifiedn

two differentdimensions

A Sixdifferent sectorsrepresenta share
of lessthan 10%

A Foursectorsrepresenta sharebetween
10%and20%

Companies within  the  Financials,
Healthcare and Industrials sectors
representabout half of the entire market
measuredby the number of companies
includedin the STOXXEurope600index

VALUETRUST
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Betas
Background & approach

Betais usedin the CAPMand is alsoknown asthe beta coefficientor beta
factor. Beta is a measureof systematicrisk of a security of a specific
company(companybeta) or a specificsector(sectorbeta) in comparisorto

the market A betalessthan 1 meansthat the securityis theoreticallyless
volatilethan the market A beta greaterthan 1 indicatesthat the security's
priceismore volatilethan the market

Betafactorsare estimatedon the basisof historicalreturns of securitiesin

comparisonto an approximate market portfolio. Since the company
valuationis forward-looking one must examinewhether or what potential

risk factorsprevailingin the pastcouldalsoapplyfor the future. By valuing
nonlisted companies or companies without meaningful share price
performanceijt iscommonto usea betafactorfrom a groupof comparable
companieso peer group betad UaXuitable sector 6 siector betad @r one

singlelisted companyin the capital market with a similar businessmodel

andasimilarriskprofile 6 pure playbetad .0

The estimation of beta factors is usually accomplishedthrough a linear
regressionanalysis Furthermore, it is important to set a time period, in
whichthe datais collected(benchmarkperiod andwhetherdaily,weeklyor
monthly returns (return interva) are analyzedIn practice,it is commonto
use observationperiodsof two yearswith the regressiorof weeklyreturns
or afive-yearobservatiorperiodwith the regressiorof monthlyreturns

Decemberdl, 2022
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In the CAPM,companyspecificrisk premiumsinclude in addition to the

businesgisk alsothe financialrisk The beta factor for leveredcompanies
oléveredbetaé is usuallyhighercomparedto a companywith an identical
businessmodel but without debt (due to financialrisk) Hence,changesn

the capitalstructurerequire an adjustmentof the betasandtherefore of the

companyspecifiariskpremiums

In order to calculatethe unleveredbeta, adjustmentformulashave been
developed We preferto usethe adjustmentformulaby Harris/Pringlevhich

assumesa valuebased financing policy, stockflow adjustmentswithout

time delay,uncertaintax shieldsand a so-calleddebt beta We calculatethe

debt beta basedon the respectivesectorrating through the applicationof

the credit spreadderivedfrom the expectedcost of debt. Thedebt beta is

then derivedby dividingthe sector credit spreadby the current European
marketriskpremium Forsimplificationreasonswe do not adjustthe credit

spreadfor unsystematicisks

In this study, we use levered sector betas as determinedin the Refinitiv
EikonAggregate®pp. Dueto data availability,we only applythe five-year
observationperiodandthen calculateunleveredbetas

25



Betas

Sectorspecific levered and unlevered betasy@ars monthly)
as ofDecember 31, 2022

Beta levered Beta unlevered Beta levered Beta unlevered
m Financials I 123 na B utiities BN o7r. [Pos

Consumer

070" cyclicals D 114 [ 0.69 Energy N 1.18 N 0.87

] Coreumer o 071 N 048 & sasic atrias 103 NN 075

w Healthcare I 0.74 I 0.54 kﬂ Industrials 112 T 0.63

Technology || 1.03 N 0.61 HB’HE Real Estate 0.96 0.65

Sector specific debt ratio, leverage and rating

Consumer Consumer _ Basic .
[ ials . : Healthcar Technol liti Ener : Industrial Real E
Financial€ Cydlicals Non-Cyclicals ealthcare echnology Utilities ergy Materials dustrials eal Estate

5 years 67.5% 48.0% 48.1% 38.4% 51.0% 59.1% 37.5% 34.9% 54.4% 44.7%
2017-2022 207.4% 92.4% 92.5% 62.3% 104.0% 144.7% 60.1% 53.7% 119.4% 81.0%
monthly BBB+ BBB+ BBB BBB BBB+ BBB- BB- BBB- BBB BB+

1) The levered beta of the market does empirically not necessarily exactly amount to 1.00 due to the exclusion of staigidaint betas. We observe a levered beta for the market of 1.00.

2) The debt illustration of the companies of the Financials sector only serves informational purposes. We will not impkuestinent to the company's specific debt (unlevered) because a bank's indebtedness is
part of its operational activities and economic risk. Therefore, a separation of operational and financial obligatipossibleotin addition, bank specific regulations about the minimum capital within financial
institutions let us assume that the indebtedness degree is widely comparable. For that reason, it is possible to reramaptatibe of levered betas.

3) The debt ratio corresponds to the defiot-total capital ratio.
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Sector returns

a. Implied returns (eante analysis)
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Implied Sector Returns
Background & approach

In additionto the future-oriented calculationof implied marketreturns we
alsocalculateimplied returnsfor sectors Thisoffers an alternativeto and a
simplificationof the expostanalysiof the company'sostsof capitalviathe
CAPM Usingthis approach,the calculationof sector betasvia regression
analysesrenot necessary

Theimplied sectorreturns shownon the followingslidescanbe usedasan
indicator for the sector specific levered costs of equity. These already
considera sectorspecifideverage Asa result,an additionalsimplificationis
to renouncemakingadjustmentswith regardsto the capitalstructurerisk

Comparabldo the calculationof the implied marketreturns, the following
return calculationsare basedon the ResidualncomeValuationModel by
Babbel Therequireddata(i.e. netincome,marketcapitalizationand book
valuesof equity) are sourcedfrom the data provider ThomsonReuterson
an aggregatedsectorlevel Regardinghe profit growth, we assumefor all
sectorsfor simplificationpurposesa growth rate of 2.0%

We unleverthe implied returns with the followingdjusting equatiorfor the
costs of equity to take the specific leverage into accolint

o . $
0 0 (0 2) g

with:

i = Levered cost of equity

i = Unlevered cost of equity
2 = RisHree rate

— = Debt)-to-equity ratio

Theimplied unlevered sector retursgrve as an indicator for aggregated
andunlevered cost of equitipr specific sectorsThe process oEleveringa
company's cost of capital to reflect a company specific debt situation (cf.
calculation example on the next slide) can be calculated without using the
CAPM.

1) cf.Babbe] Challenging Stock Prices: Share prices and implied growth expectations(Corporate Finance, n. 9, 2823, pspé6ially.[819); AderskschaueiDollinger, Diégmplizite Marktrisikopramieam

OsterreichischefKapitalmark(RWz, 6/2016, p. 195202).

2) In situations in which the debt betas in the market are distorted, we would have to adjust these betas to avoid unskisksmadicsimplification reasons, we deviate from our typical analysis strategy to achieve
the enterprise value (Debt beta > 0) and assume that the costs of capital are at the level offitbe rigtle. This process designed by the swalled Practitioners formula (uncertain tax shields, debt beta = 0), cf.

Pratt/Grabowski, Cost of Capital, 5th ed., 2014, p. 253.

3) We assume that the cash and cash equivalents are used entirely for operational purposes. Consequently, we do not dedstt éxoeshe debt.

4 a5500¢ Aa RSTOYISMAYA 6 AKOAYXNENEEE ¢KS RS0
ALISOATAO RSo0lG odzyt SOSNBRO 0S50HdzasS | olylQa
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Implied Sector Returns
Exemplary calculation to adjust for the company specific capital structure

Calculatiorexample

Asof the referencedate Decembei31, 2022 we observethe sectorspecific,
levered cost of equity of 8.6% (marketvalue weighted mean) in the
EuropeanBasicMaterials sector. Takingthe sectorspecificleverageinto
account,we derive an unleveredcost of equity of 6.6% Forthe exemplary
company X, which operatesin the EuropeanBasicMaterials sector, the
followingassumptiondravebeenmade

A Thedebt-to-equityratio of the exemplarycompanyX: 40%
A Theriskfreerate: 2.12%

Basedon these numbers,we can calculatethe releveredcost of equity of
companyXwith the adjustmentformula

"E 6.6%+(6.6%- 2.1299 * 40%=8.4%

Thus,8.4%is the O 2 Y LJI r¢lév&etdcost of equity. In comparison the
leveredcost of equity of the BasicMaterialssectoris 8.6% reflectingthe
a S O inghe@v@ragdeverage
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Implied Sector Returns (unleveréed)
Overview as oDecember 31, 202¢s.June 30, 2022

A Between June 30, 2022 and December31, 2022
the developmentof the unleveredimplied sector

14.0% 1 returns demonstratedan increasingtrend in the
majority of the sectors, driven by the overall
11.8% 12.1%* declinein marketcapitalizations
% A .0/ 5 ; .
12.0% Theimplied sectorreturn (unlevered)of the Energy
sectorincreasedrom 10.0%asof June30, 2022to
\ 11.2% as of December31, 2022 which is the
10.0% 1 largestincreasecomparedto the other sectors
8.0% A
6.3%
6.0% -
46% 4.7%
4.0% A
2.0% -
0.0% -

Financials Consumer  Consumer Non-  Healthcare Technology Utilities Energy Basic Materials  Industrials Real Estate
Cyclicals Cyclicals

MWE June2022 MEHEME December 2022
(transparent fill) (darker fill)

* The returns for the Financials sector refer to levered sector returns. For all other sectors unlevered returns aré. displaye
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Implied Sector Returns
Financials, Basic Materials
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Implied Sector Returns
Consumer Cyclicals, Real Estate

16.0% -
12.0%
T R L N A
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Implied Sector Returns

Industrials, Consumer Ne@yclicals

Technology

AN

Decemberdl, 2022
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