Appendices

Appendix 1: Stoxx Europe 600 factsheet

BROAD INDICES !

STOXX® EUROPE 600 INDEX

Vv (L Ll A L i
Stated objective Key facts

The STOXX Global 1800 derived benchmark indices are designed to » Broad and liquid index benchmarks with well-balanced

provide a broad yet investable representation of the world's diversification of all regions: Europe, North America and Asia/Pacific
developed markets of Europe, North America and Asia/Pacific, are each represented by 600 components

represented by the STOXX Europe 600, the STOXX North America

600 and the STOXX Asia/Pacific 600 indices.The STOXX Global » Broad number of components

1800 Index is a combination of all three indices. The EURC STOXX
Index, a Eurozone subset, is derived from the STOXX Europe 600, as
is the STOXX Nordic, a subset covering the Nordic region (Denmark,
Finland, Iceland, Norway and Sweden).

» Index composition/design strictly rules based, objective and
transparent

» Serve as benchmarks for the relevant regions/actively managed
funds

» Serve as an underlying for a variety of financial products, are used
for academic research and receive wide media coverage

Descriptive statistics

Index Market cap (EUR bn.) Components (EUR bn.) Component weight (%) Tumover (%)
Full  Freefloat Mean Median Largest Smallest Largest Smallest Last12 th

STOXX Europe 600 index 10,0554 81555 13.6 56 2234 12 27 0.0 26

STOXX Europe Total Markst Indsx n1839 8gie8 81 24 2232 01 25 0.0 28

Supersector weighting (top 10)
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Risk and return figures
Index returns Return (%) Annualized return (%)

Last month YTD v 3y 5Y Lastmonth  YTD v £ 5Y
STOXX Europe 600 Indax 24 63 171 260 721 425 265 163 78 na2
STOXX Europs Total Market Index 33 6.1 172 261 731 430 257 165 78 n3
Index volatility and risk Annualized volatility (%) Annualized Sharpe ratio®
STOXX Europe 600 Index 77 80 154 175 6.0 49 31 09 04 o7
STOXX Europe Total Market Index 78 79 153 74 B8 a7 3.0 1.0 04 o7
Index to benchmark Correlation Tracking error (%)
STOXX Europe 6CO Index 1.0 1.0 1.0 10 1.0 03 03 c4 04 04
Index to benchmark Beta Annualized information ratio
STOXX Europs 6CO Index 1.0 1.0 1.0 10 10 35 24 -02 [oXe) -0.2

1 For information on data calculation, please refer to STOXX calculation referance guidae,

? Basad on Euriborim (EUR, gross return), all data as of Mar. 31, 2017
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BROAD INDICES g
STOXX® EUROPE 600 INDEX

Fundamentals (for last 12 months)

Index Price/eamings Price/earnings Price/ Dividend Price/ Price/
incl. negative excl. negative book yield (%) ¢ sales cash flow

Trailing  Projected Trailing  Projected Trailing Trailing Trailing Trailing

STOXX Europs 600 Index 250 153 19.6 15.2 1.8 43 12 167
STOXX Europs Total Markst index 247 53 19.3 15.2 1.8 41 11 B3

3
Performance and annual returns Methodology

The Global 1800 Index is a combination of the 600 largest stocks
measured by free-float market cap of the following regions: Europe,

200

s the Americas, Asia/Pacific. The STOXX North America 600

150 comprises the 600 largest stocks from the STOXX North America

125 ‘/ TMI. The STOXX Asia/Pacific 600 comprises the 600 largest stocks

3 from the STOXX Asia/Pacific TMI. The EURO STOXX and STOXX

e Nordic indices are derived from the STOXX Europe 600 Index. The

75 detailed methodology including the calculation formula can be found
50 in our rulebook : http:/ /www.stoxx.com findices/rulebooks.html
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3 Quick facts
Versions and symbols
Index ISIN Symbol Bloomberg Reuters Waighting Free-float market cap
Grozz Rerum  AUD CHOZTI081603  SXXAGU SXXAGU
= Cap factor 20% for Global, Europs, North America, Asia/Pacific and Eurozons;
Not Return  AUD CHOZTIOBN629  SXXAU SXXCGD 1o cap for Nordic Index
£ aj } SYXAA SXA R s coe i
i o SHOSIAOSIESS: RO e No. of — 600 for the three regional indices; 1,800 for the combined index;
Gross Rerum  CAD CHOMB120766  SXXGDA SXXGDA INDEX  .SXXGDA Sl variable for Eurozone and Nordic subsst
Net Return  CAD CHOWBI20758 SXXDA SXXDA INCEX SXXDA Z
Review fraquency Quarterly (Mar., Jun,, Sep., Dec.)
Price CAD CHOMBI20741  SXXCA SXXCA INDEX  .SXXCA
To learn more about the inception date, currency versions, calculation hours and
Res F 71081 S S e 3 y
et Rililan 201 CHIZanebY | SRINCED el historical values, please see our data vendor code shest.
NetReturn  CHF CHOZ7I081637  SXXCHD SXXAA
Price CHF CHOZ7I081652  SXXCHC SXXCHC
Grozs Retum EUR CHOX2636016  SXXGR SXXGR INCEX SXXGR

Complets list available here: www.stoxx.com/data/vendor_codes.himl

3 STOXX data from Jan. 03, 2002 to Mar. 31, 2017
r div. 9Id is calculafsd 23 gr. return index refum mmuv = index return EUR, grozs return), all data as of Mar. 31, 2017
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STOXX customer support

P +41 43 430 7272 Zurich/headquarters:
customersupport@stoxxccom P +41 43 430 Ti60
www stoxs.com

STOXX is part of Deutsche Boerse Group

CUSTOMIZATION

The index can be usad as a basis for the definition of STOXX® Customized Indices, which can be tailored fo specific client or mandate needs. STOXX offers a wide range of
customization, in tarms of component selection, weighting schemes and personalized calculation methodologies.

DISCLAIMER

STOXX, Deutsche Borse Group and their icensors, ressarch pariners or data providers do not maks any warranties or represantations, express or implied, with raspact fo the fimeliness,
sequencs, accuracy, completeness, currentness, merchantability, quality or fitness for any particular purpose of its indsx data and exclude any liability in connection therewith. STOXX,
Deutzche Borse Group and their licensors, ressarch partners or data providers are not providing investment advice through the publication of indicez or in connection therewith. In
particular, the inclusion of a company in an index, it waighting, or the sxclusion of a company from an index, does not in any way reflect an opinion of STOXX, Deutzche Borse Group or
their licensors, research partners or data providers on the merits of that company. Financial instruments based on the STOXX® indices, DAX® indices or on any other indices supported by
STOXX are in no way sponsored, endorssd, sold or promoted by STOXX, Deutsche Bérse Group or their licensors, ressarch partners or data providers.

BACKTESTED PERFORMANCE

Thiz document contains index performance data based on backtesting, i.s. calculations of how the index might have performsd prior to launch if it had existed using the same index
methodology and based on historical constituents. Backtested performance information is pursly hypothstical and is provided in this document solaly for information purposes.
Backtested performance doss not represant actual performance and should not be interpreted as an indication of actual performance.




BROAD INDICES

CTANVVSE oDAD 200N INDEN

STOXX® EUROPE 600 INDEX

Top 10 Components®

Com M«sedor Country Wﬁ' ht ’%)
NESTLE Food & Beverage CH 274
NOVARTIS Healin Cars CH 224
ROCHEHLDGP Healih Cars CH 2.06
HSBC Banks GB 1.88
TOTAL Oil & Gas FR 143
BRITISH AMERICAN TOBACCO Personal & Housshold Goeds  GB 142
SIEMENS nductrial Goods & Senvicas DE 1.34
ROYAL DUTCH SHELL A Qif & Gas GB 1.34
BP Oil & Gas GB 1.2
SANOFI Haalth Cars FR 1.22

% Based on the composition as of Mar. 31, 2017




Appendix 2: Bloomberg Barclay’s Euro Aggregate Bond Index factsheet

I[EAG

iSHARES BARCLAYS EURO AGGREGATE BOND

FOR UK AND IRELAND INVESTORS ONLY

Fund description

ISnames Baroiays ELro Aggregane Bond provices expasurs 1 3 basket of Eure-denominated investment
grade bonds, INciLdng treasury bonds, SacLritsad bonds and corporate bonds Inclusion i the fund
is based on the currency of the tssue (Le. Euros) and not the domicke of the issuat The Shares
Bardays Euro Aggregane Bond offers a high lavel of dhersification among global invesiment grada
detx investments.

iSnares Earciays Euro Aggragate Bond is an exchange waded fund (ETF) managed by BlackRock ana
i ¥sted on the London Stock Exchangs. Than Means you can buy shares in iShares Barclays Euro
Aggragate Bond through a DIoker as you would buy any ordinary share.

iShares ETFS are 3 Simpie and cost-effactive waly 10 gain exposure 1o differant markets. The aim af
iSnares ETFs is 0 offer investors returns based on the performance of tha relavars undarying index
Using ETFS as buliding biocks, you can spread the risk of inchvidual companies, entire SECTors of
even whoie counuies suffering losses. Howeves, they will not mitigaee al market risk, and you can
stll lose some, or all of your Fwesumnent should the value of the undenying bonds decrease. Nose that
Inwestment in iShares Bartiay's EUro Aggragate 8ond may be affaciac by Imerest r2es movemenis.

For move dails pieasa fefer 10 the prospecLs.
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Fund facts
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Incopon dxe € Maxth 2009
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Flat ywold AN%p
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London Siock Exchange  £xch coce EAC

(Non Sring) et EAGL
Eocmbeny EACLN
SEDOL™ 2300004
Trahng cumncy ELR

London Swock Bxchange  Exch code SEA
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SEQCL™ 230023

Trdng cumncy o
Thes fund & 350 bsood ofe. S0 oy

NYSE BronxtAmsiesem

XETRA Daaxhe Borse

Bloombag NA NAEAEE wrdhe
Roaors NS page Shaves

15N E00B3000AY

Towi roorn o tokes  LEEATREU wnchots »go=
Use of ncome Deobuorg

Dwiderd froguency Rniary and jly

The N dvidend paymers: for thes aund wil ba 27 January 7010
152 desarbunon for th 3coounting yaar andng 30 June J010

Ex dam 26 ur 2002
Record dne 2L Juna 2009
Fay due 22 Juy 7009
Dwdord rao par share - £01.0827
Underiyng nde

mmc:gm ey
1547 SIPP avaatic? Yost

Sourte BlackSnck Adveors {UK) Limied ana Sank of intand
'memp:mamumbnmmm

Yokt oimxon
The v of e yaeid may ba subea 1 fuauron The difonnce
bamween e sdempron and tha running (or ncome]ysd &

bomss e 7 yvaitd S TR0 SCCOUT O peciad
mﬂ'\ﬂu ol 25 NCOTE TRy menes st the bonds be hoid

i My The suming fotmme:. eid gvas 20 rdenon of
mmnmgﬁ s cuTom holdings. Tha Cioss
QUG 300 PRS0 3nd ROC QUITIMIRG



iShares Barclays Euro Aggregate Bond

Top 10 holdings

%of %of
Issuer Rating Fund Index
BTPS 4250% 01/08/2013 Al 169 038
BTPS 1750% 01/08/2021 Al 153 031
BTPS 5.500% 01/11/2010 Al 135 Q32
OBL 2.250% T/04/ 2014 AN 122 Q7
BTPS 6.000% 01./05/2031 Al 125 Q50
BTPS 1750% 01/08/2016 Al 120 Q39
FRTR 4750% 2510/2012 AN 119 031
DER 5.000% 04/01/2012 AN 17 040
DER 4500% 04/01/2013 AM 117 @38
FRTR 40009 25/04/2014 AM 14 030

Source BackRock Advisors (L) Lo
Tha RONGS 350/E 2% 3% VEF2g% G Tom S87, Moody's 2nd Fach SIEng agenoes.

Regulstory Information

SackRock Ao ors (UK) Limisq, which & authon=od ana reguisted by the Anancisl
Services Authonty (FSA), has =icd ths gocument for access in roland and the UK
only and no ofther parson should rely Lpon the nformation cantanad within it
IShares pic, Shaves 1 pic and (Shams N pE {togethor “the Comparies’} aro opan-
ended Investrnent companics with vartsbio caphal having segregatad abilty botwoan
ther funds arganised under the kws of Irelnd and authorsad by the

Finanoal Roguiior.

For imeestors in the UK )
Mast of th protoctions provided by 0 LK rguiiary da nok appiy o the
oparation of the Companies 3N compensaticn wil not bo avaiebie Lncer the UK

Finanoal Sarvices Compansation Schare an its defaul. The Companias e

ang cther dozuments, copies of which can be chained by caling 08435 257 7000,
from your brokae of financil aavisar by writing 10 SackRock Adv sors Limiec,

irelanc Limitad, New Contuy Houss, Infernationai Franca Servicas Contre, Mayor
Strect Lower, Dubin 7, efand.

For imvestors in irefanc

Important nformation an the Campankes s contained I tha rekvant Prospectus and
OENGr dOCUTNENts, of which can be cotainod by caling 0845 357 7000, from
your droker o finanoal advises, by wrEing o BlackRock Advisoes (LK) Limited, ISthares
Susnass Daveioprent, Murmy Howsg, 1 Royal Mint Caurt, London ECIN éH- or by
writng 1o tha Maroger of the Comparien: Backiock Assot Iroland Limitod,
Now Contiry House, Infernationa Ainanckl Services Cortior Mayor Stract Lowar,
Dutin 1, irelanc.

Rastricted Investors
Thes gocumant 15 1ot and undir NO Crcumstances s 1o be construcd g, an
acvertEoment, of any ofher step I furtharance of 3 pubiic offering of shares n the
Unfod Sates or Cyrmca. Ths document & nat amec at wiho ara residant n tho
Unitiod States, Crad or any proving of Bemitory whore tho Companios xro not
uthortsed of regemred fr dstrbution and whane 1o praspects for the Campanies has
boan filed with any secunties cammesion or reguitony authorty. The Companins may
ot Be 2CqUIes Of owned by or acquired with the assots of an ERGA Pan

Index Disclamers

Bayciys Capitar &5 2 tade mark of Syrciays Caphal, the mvestmant barking civision
of Barciys Sank PLC (Barciys Caplal), and 15 used by SctRock Advisces (UK)
Limasc under Konco. With 3 gistncive business mode] Bartlys Capital provices
carparsies, financal Rstitutions, gowernments and upranationdl crganistions with
solutions to thorr francing and risk managament noads. Barciys Capital compies,
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Appendix 3: OLS regression

The OLS regression consists in drawing a straight line in the middle of a dataset, such as it
minimizes the sum of squared residuals. The residuals are the difference between the straight

line and the actual observed value, as represented in the illustration below.

Illustration of residuals

By minimizing this difference, we obtained the best suitable linear model for our given dataset.

More precisely, the model of a multiple regression can be noted as followed:

ylf = B1+ ﬁ2x2t+,83X3t+. . .+,8kxkt+ ut ; t = 1,2, ,T

With:

y; = Thedependent variable

Xkt = The independant variables

Bre = The coef ficients of the independant variables

u; = The disturbance or error term

Here it is important to note the special characteristic of x1, which is a constant term that could
be represented as followed:

11 4
The length of the column x1is T. As a consequence of this 1 is the coefficient of the constant

term xa.



In fact, we could write one separate equation for every value of t up until T:
Ve = B+ Baxar + Baxzi+. o+ Brxpr + Wy
Ve = B1+ BaXop + BaXsat . . .+ BrXia + Uy

Ve = B1+ Boxor + Baxzr+. . .+ BrXpr + ur

Under a matrix form you could write this as:

With:

y=Tx1
X=Txk
L=kx1
u=Tx1

y=Xp+u

Vil

This is the true relationship model of our population. This equation represents the true

relationship between our dependent and independent variables. However, as we don’t observe

the entire population but only a part of the population, we do not know the true relationship of

the variables. We can only estimate the true relationship with the help of the OLS method and

based on our sample, which represents only a part of the entire population.

Now, in order to demonstrate the methodology of the OLS method, we will assume that K is 2,

meaning that we have 2 regressors and one of them is the constant term. The matrix will look

as follows:

_yl_
V2

1 X517
1 x5

1 xyr]

b1
B

(U]



Vil

Tx1 T x?2 2x1 Tx1

The disturbance term under the matrix form can be defined as following:

>
Il

o]

The Residual Sum of Square or simply the RSS is given by:

_ﬁl_
1P

0a= [0, Gl | |= 0+ @3+ .+ 0= )2
o]

Now, as already mentioned beforehand, in order to obtain the different estimators 1, 2, ...,

Bk we have to minimize the RSS, so in this case, ), 02 with respect to all the B’s. So, by

Al A

minimizing GG we get:

Minp 00 =y -XB)' (v - XB)
&SMing 00 =yy-268Xy +BXXB

5(0'h)
= —2X'y+2X'XB =
55 y+ =0

XXB=Xy

And finally, we have:



= (X0

=
Il

_ﬁ’:k_

This procedure represents the derivation of the OLS estimators’  in a multiple regression
analysis. This is the method that we are going to use in this research paper to estimate the

coefficients of our explanatory variables.
The equation of the line, which represents the predictive model, is given by:
9 =PBo+ Prxs + -+ Puxy

We will use this regression method during the second part of our analysis in order to form a

forecast model and to understand which factors have an impact on correlation.



Appendix 4: Descriptive statistics

We will analyze the descriptive statistics of our correlation in more detail. In fact, we can
observe that over the course of our observation period the correlation is negative as well as
positive. This is coherent with our literature review that suggests that the correlation is dynamic
over time (Scruggs & Glabadanidis, 2003). However, the average, as well as the median of our
computed correlation, is negative during our observation period. This is consistent with the
findings of Ohmi and Okimoto (2016) who observed a statistically significant decrease in the
stock-bond correlation, in more advanced and safe countries, in comparison to previous studies.
If the correlation had been negative over the entire period, this would of course have had a
positive impact on diversification and asset allocation. If these two asset types de-correlate,
they can be used as an effective hedging technique and the asset allocation in portfolio
management can be considered as effective. However, (Ohmi & Okimoto, 2016) also observed
periods where the stock-bond correlation increases and as a result of that, the diversification
effect gets deteriorated. This is coherent with our observations as well as other scientific
researches: we clearly observed periods with positive correlation, often during crises or in times
of high uncertainty or volatility. This phenomenon is confirmed by a multitude of scientific
researches like Mighri and Mansouri (2013), Hartmann, Straetmans and De Vries (2004) or

Campbell (2002). This confirms our observations during the literature review.

Appendix 5: Basic regression

Regression Statistics
Muitiple R 0,373393984
R Square 0,139423068
Adjusted R Square 0,08726689
Standard Error 0,086012432
Observations 71
ANOVA
df S8 M3 F Significance F
Regression 4 0,079106346 0,019776587 2.6731841 0,03947505
Residual 66 0,488277142 0,007398139
Total 70 _0,567383488
Coeflicients Standard Errort Stat P-value Lower 95% Upper 95% Lower 95,0% Upper 95,0%
Intercept -0,19260306 0,056453574 -3,411707124 0,0011065 -0,3053163 -0,0798899 -0,3053163 -0,0798899
EU_GDP -0,152753213 0,055791039 -2,737952472  0,0079386 -0,2641436 -0,0413628 -0,2641436 -0,0413628
EURO_GDP 0,125705608 0,04981257 2,523572023 0,0140323  0,0262516 0,22515961 0,0262516 0,22515961
US_GDP 0,03193513 0,010893812 2,931492519 0,0046312 0,01018493 0,05368533 0,01018493 0,05368533
EuroInauguration 0,089881824 0,053830852 1,669708349 0,0997139 -0,0175949 0,19735859 -0,017594%9 0,19735859




Appendix 6: Regression on macroeconomic factors

Regression Sialistics
Muiltiple R 0,529068854
R Square 0,279913853
Adjusted R Square 0,22452261
Standard Error 0,079281872
Observations 71
ANOVA
df SS MS F Significance F

Regression 5 0,1583818498 0,0317637 5,053395481 0,00056653
Residual 65 0,40856499 0,006285615
Total 70 0,567383488

Coefficients Standard Error t Stat P-value Lower 95% Upper95%  Lower 95,0%  Upper 95,0%
Intercept -0,117258734 0,024757949 -4,736205573  1,22331E-05 -0,166703772 -0,067813657 -0,166703772 -0,067813697]
EU_CPI 0,047452495 0,059333236 0,799762467 0426761587  -0,07104416 0,16594915  -0,07104416 0,16594915
EURO_CPI -0,068275609 0,059250848 -1,152314461 0,253412331 -0,186607724  0,050056506 -0,186607724 0,050056506
US_CPI 0,009048203 0,012390742 0730238985 0,467867923 -0.015697818 0.033794224 -0,015697818 0,033794224
SubprimeCrisis -0,025716475 0,03476173 -0,739792737 0,462089397 -0,095140443 0,043707493 -0,095140443 0,043707493
DebtCrisis 0.081854371 0.022681225 3.608904262 0.000598228  0.036556836  0.127151906  0.036556836  0.127151906

Appendix 7: Regression on financial factors

Regression Statistics
Multiple R 0,638856419
R Square 0,408137524
Adjusted R Square 0,368011255
Standard Error 0,072409533
Observations 64
ANOVA
df SS MS F Significance F

Regression 4 0,213318845 0,053329711 10,17132988  2,48767E-06
Residual 59 0,309345288 0,00524314
Total 63 0,522664133

Coefficients Standard Error 1 Stat P-value Lower 85% Upper 95%  Lower 95,0% Upper 95,0%
Intercept -0,108507396 0,042555845 -2,549764806 0,013397627 -0,193661446 -0,023353347 -0,193661446 -0,023353347
VIX 0,001127341 0,001512884 0,745160081 0,459133173 -0,001899933 0,004154615 -0,001899933  0,004154615
Liquidity Risk 0,060209823 0,019653202 3,063613924 0,003293334  0,020883857 0,099535789 0,020883857 0,099535789
GG10Y -0,082419857 0,018392053 -4,481275655 3,46955E-05 -0,119222269 -0,045617445 -0,119222269 -0,045617445
USG10Y 0,062758391 0,021112888 2,97251565 0,004270692  0,020511599  0.105005183  0,020511599  0,105005183

Appendix 8: Regression on policy factors

Regression Stalistics
Multiple R 0,416853598
R Square 0,173766922
Adjusted R Square 0,148729556
Standard Error 0,0840258567
Observations [
ANOVA
df S8 MS F Significance F

Regression 2 0,098001894 0,049000947 6,940303637  0,001838167
Residual 66 0,465982854 0,007060346
Total 68 0,563984748

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%  Lower 95,0% Upper 95,0%
Intercept -0,055287679 0,020419501 -2,707592101 0,00862082 -0,096056527 -0,01451883 -0,096056527 -0,01451883
ECBRate -2,507622704 0,781757615 -3,207672884 0,002065339 -4,068452142 -0,946793265 -4,068452142 -0,946793265
QE 0.026961125 0.046566813 0578977235 0,564575351 -0.066012518 0.119934767 -0.066012518 0.119934767
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