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1.1 SDGs&ld ?

e SDGs: Sustainable Development Goals
— i al RES R B AR

— www.un.org/sustainabledevelopment/

e SDGsIZREH9 5 &E)H

— https://www.youtube.com/watch?v=YIfOIOC80OXU
— https://www.youtube.com/watch?v=ROHij1DCFMY
— https://www.youtube.com/watch?v=5BfWw zvKsU
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1.1 SDGs&F ?
17 Goals

(@) SUSTAINABLE £ &
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NO 2 ZERO GOOD HEALTH QUALITY GENDER CLEAN WATER
POVERTY

HUNGER AND WELL-BEING EDUCATION EQUALITY AND SANITATION

DECENT WORK AND 1 REDUCED 11 SUSTAINABLE CITIES
ECONOMIC GROWTH INEQUALITIES AND COMMUNITIES

e

QO

PEAEE JUSTICE PARTNERSHIPS
ANI] STRONG FUR THE GOALS
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DEVELOPMENT

.!. @ GOALS
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Step 1: ESGE#E THHA
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Step 1: ESG control : fit=
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Step 1: ESG control : i =

8. LUTIZAICEALBEIZRIBDHSIREZL TV
1. IR
2. EERFEHEREILOMNROI-LITDEIESIE, no. 29, no. 87,

no. 98, no. 100, no. 105, no. 111, no. 138 and no. 182
(www.ilo.org)
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Step 2: SDGs Methodology

o I
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17 goals 8 themes for
corporates
engagement
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Step 2: SDGs Methodology : #ii=
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Solactive Sustainable Development Goals World MV Index
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ABN AMRO GROUP NV-CVA
ADECCO SA
AKZO NOBEL NV
BRISTOL-MYERS SQUIBB CO
BT GROUP PLC
CAPITALAND MALL TRUST
CARREFOUR SA
DAIMLER
ENBRIDGE INC
GAS NATURAL SDG SA
KIMBERLY-CLARK CORP
KINGFISHER PLC
KLEPIERRE SA ORD
MIRVAC GROUP
MTR CORPORATION LTD
ORANGE
PROCTER & GAMBLE CO
RESONA HOLDINGS (DAIWA BANK) ORD
ROCHE HOLDING AG
SSE PLC
STOCKLAND
SUEZ
SWISS RE AG
TELEFONICA SA
TELSTRA CORP LTD
TERNA SPA
UNIBAIL-RODAMCO SE
VENTAS INC
VODAFONE GROUP PLC
WOODSIDE PETROLEUM ETD

ISIN
NLOO011540547
CH0012138605
NL0000009132
US1101221083
GB0030913577
SG1M51904654
FR0000120172
DE0007100000
CA29250N1050
ES0116870314
US4943681035
GB0033195214
FR0O000121964
AUOO00O0O0OMGR9
HK0066009694
FR0000133308
US7427181091
JP3500610005
CH0012032048
GB0007908733
AU000000SGPO
FRO010613471
CH0126881561
ES0178430E18
AUO000000TLS2
1T0003242622
FR0O000124711
US92276F1003
GBO0OBH4HKS39
AUJ000000WPI2
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FACTSHEET-30.11.2018

SolactiveSustainableDevelopmentGoalsWorldMVIndex

Ticker

TEF 50
TUN
ORAFP
PEGI LW
CCT 5P
BECECT
GPT AT
MME FP
JMT PL
EDP PL
SEV FP
MG/ LM
SSELM
MGR AT
WPL AT
BKG LM
Ticker
WTR UM
IP UM
GiM
D5 AT
ML FP
CT 5P
HCF UM
KGF LM
CD 5P
FR FP
W UM
GFC FP
TLE AT
CPGCT

12/8/2018

Currency
EUR
usoD
EUR
usoD
SGD
CAD
ALUD
EUR
EUR
EUR
EUR
GEP
GEP
ALD
ALD
GEP

Cumency
usD
usD
EUR
ALD
EUR
SGD
usoD
GEP
SGD
EUR
usoD
EUR
ALUD
CAD

Country
ES
us
FR
us
5G
CA
Al

FR
FFT
FFT
FR

GB
GB
Al
Al
GB
Country
us
us
IT
Al
FR
5G
us
GB
5G
FR
us
FR
Al
CA

Company

TELEFOMICA 54

ATET

CORAMGE 5A

PATTERM EMERGY GROUP INC
CAPITALAMD COMMERCIAL TRUST
BCE INC

GFT GROUP

LAGARDERE SCA

JEROMIMO MARTING SGPS 54
EDF EMERGIAS DE PORTUIGAL 54
SUEE

MATIOMAL GRID PLC

SSEPLC

MIRVAC GROUP

WOODSIDE PETROLEUM LTD
BERKELEY GROUP HOLDIMNGS PLC
Company

VENTAS IMC

INTERMATICMAL PAFER CO
ASSICURAZIONI GEMERALI SPA
DEXUS

CIE GEMERALE DES ETAELISSEMENTS MICHELIN
CAPITALANMD MALL TRUST

HCF INC

KINGFISHER PLC
COMFORTDELGRO CORF LTD ORD
VALED SA

WEYERHAEUSER CO

GECIMNA 54

TELSTRA CORP LTD

CRESCENT POINT ENERGY CORP

© 2018 Moridaira, Ito, and Kobayashi

Wieight
533%
5.27T%
5.14%
5.14%
5.09%
5.09%
5.01%
4.03%
4.94%
4.94%
4 86%
4 86%
4.82%
4.87%
4. 80%%
4.76%
Weight
4.25%
4.01%
1.04%
1.02%6
1.02%6
1.02%%
1.00%6
1.00%6
1.00%6
0.99%6
0.09%
0.03%
0.07%
0.85%

REFBEREEE
FE(ENTLVRL
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Ticker  Curenc ¥ Coumntry Company Waight
SOLACTIVE SUSTAINABLE DEVELOPMENT GOALS

SOGOALWE Indsx EUR U= WORLD EUR INDEX.  75.27%

EUR DE GOALS WORLD EUR CASH  24.73%

Bloomberg Ticker: SOGOALEU Index



Solactive Sustainable Development Goals
World MV Index

Solactive Sustainable Development Goals World MV Index Performance

m ‘ Index composition ’

400

300

200
100

0
2004 2006 2008 2010

|Intraday] ‘1 Weekl ‘1 Monthl ‘3 Monthl ‘1 Yearl I5 Years] M

Master Data

ISIN: DEOOOSLA24X6 WKN:

12/8/2018 © 2018 Moridaira, Ito, and Kobayashi 25



2. SDGSIEZFD 1



HENE

1. SDGsIEENHIRE D E
2. [REETHASDGSIEHD S #T
3. BIRER




SDGs15F{E DI E

EGC I it RER4T (EIR 1 HBI S8R4T . 1BRD)

EiXinz:- dody N Aaa / AAA (Moody’s / S&P)

106.8FH 51 —0

2017438218

154

ELEEPE S F N solactive Sustainable Development Goals World RC 8 EUR Index (SOGOALEU)

Vi 2 7 L

203243 H22H

100%

EUR 100,000

HE100%I=A 2 TV RINTA—< 2 REME LT HiE

Average Index Return x JE &5

({ELO%IE FEISALY)

E B AR = 100%

Average Index Return = [Average Index Level — Initial Index Level] / Initial Index Level
Average Index Level = 10 & B LU LIEEHA B (15FR)FETHOEBEDEER B (5T6
ENIZHITESRATIIRADSITHEDEE

Initial Index Level = JRFB RULIFeMBAZRETOHEADERBBGT7E)IZE TS
SBATYIRADE|HED&/IME

[ X51579356079

Luxembourg Stock Exchange

Euroclear / Clearstream

BNP Pari
bas © 2018 Moridaira, Ito, and Kobayashi 28




SDGS20F{E DL E

FITA H 5 8817 (EIFR1E EBAFEER1T. IBRD)
EXat 325103 Aaa / AAA (Moody’s / S&P)
Exiey. B 56.8 5 /5 1—0

2017438 21H

EJ- DN 205

L SR8 Solactive Sustainable Development Goals World RC 8 EUR Index (SOGOALEU)

99—y 1—104%E: EE 1.2% (FEF)
11—205F: A TYIR) Y
H—iRy

= 203743 A23H
100%

EUR 100,000
(R A #: T 100%

ATYIIR Average Index Return x E Ej 3

Ui s (ELO%IE T EI57RLY)

EEIE = 10%

Average Index Return = [Maximum Index Level — Initial Index Level] / Initial Index Level
Maximum Index Level = 5 HE LIV 10FEDSHEBEE)IZHITS5SHBAUTYIADE|
(HEDE LA

Initial Index Level = JRF B RV LIESMNARFETOEA DR B (FT6E)CHITEHSRA
UTVIADE|FHEDFEHE

[ X51579354611

Luxembourg Stock Exchange

Euroclear / Clearstream

BNP Paribas © 2018 Moridaira, Ito, and Kobayashi 29




SOGOLEU3E %%
AN ZED ST =

— TR

> 0.01%" 0.02% -0.04%""

&

0.04%™*  0.05%* 0.01%  *
-3.09% 3.09%  -2.10%
2.17% 2.01% 2.17%
0.49% 0.49% 0.51%
-0.49 -0.51 -0.32
5.13 5.15 4.98
N 967.62 905.79 72.64
- p(B) 0.00 0.00 0.00

ERAMIEL TGN EDQRIITETIVITITAREN?

12/8/2018 © 2018 Moridaira, Ito, and Kobayashi 30



SOGOALEUE £ D H N 4% 3=
1—OET(2HE, @8, ~RE)

i ram of r_SDGs (entire periods)

rrrrrr

T NOEAMBEIER LA,
FEENIATR(EFIHELY)
REHINILLE (LH-TLVS)
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CEV (Constant Elasticity of Variance)
ETI)L: IBHDEREFEIEIE
di, =ul.dt+o1/dW",
| @M [ ERE | R | TRMLUR

DT 610%™ 7.63%™  -8.40%  11.11%"
3.31 3.94 -1.48 4.22
P 148%™ 13.45%"  0.07% 18.05%"
2.78 2.71 0.27 1.46
0.86™* 0.88"*" 2.02"* 0.82**
11.30 11.35 2.47 >.90
51.45 45.45 20.09 36.89
DT 4228 3826 402 2054

BEFOMIETMDI=OIC, RHERNL) AT PILERBENEH
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CEV (Constant Elasticity of Variance)

ETIL: RO AR RERE

EEE

o EfERBIE
di, =pldt+o,1/dW

o JROHIITESRIEFE

~S

dly =rldt+o1/dWS

rt 'JZ77'J—I/—I~
ZTDHEXRBIELERE

12/8/2018 © 2018 Moridaira, Ito, and Kobayashi
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US LIBOR 1986-2017
Red: 2005-2009 (Manipulated)

12

10

0
I I I I I T T T T A A A A

F I I I I I FIIFIIIIIFIFFSSY
F F F S FF PSS F TSP Y
SIS 20 I S S S S S
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£FETIL
Vasicek Model & Hull-White Model

* Vasicek Model (1977)
dr, =a(b-r,)dt+o,dW,,
— EHElIRKENDT—F

e Hull-White Model (1990)

dr, =a(h -r,)dt+o.dw,,
H(t) \ ~’ HHLE
dr, :a[—r dt +o,dW,

— 15 [al)FKED I F R ZKTF




Vasicek Model #:H#E R
dr,=a(b-r,)dt+o.dW,

LA B

-0.26%"  -21.92% """  -4.58% " -16.5%

o

3.31 -5.94 -9.79 -7.66

2.82%  -1.64%*  -536%"  -1.65%"
2.78 5.75 11.21 1.64

OB 9.13%™ 13.38%"  85.32%"*  9.98%"
2.72 4.10 6.17 1.65

T 11.05%* 10.68%**  23.45%™  6.20%"
15.20 15.55 11.96 8.79

147.86 67.30 69.73 150.73
FI- 4228 3826 402 2054

12/8/2018 © 2018 Moridaira, Ito, and Kobayashi 37



Hull-White (1990)

dr, = a(b[ - rt)dt +erv,\,/r’t

dr, = a(eg)—rtjdt +0,dW,,

dr, =(6(t)-ar,)dt +o,dW,,
2
H(t) =F (O,t) + aF (O,t) + Z_( 1- e—2at)
F(Ot): Instantaneous forward ratea}‘or a matutias see

at time zero.
(0,1) = oF (0,t) _m F(0t+At)-F(0t)
ot At -0 At




Instantaneous Forward Rate

e Hull textbook p. 109

F (O t) —r +t% F(O,t): Instantaneous forward rate for a
’ Lot maturity oft.
r.: zero rate for maturity df

F(t { )—thZ_rltl LetrZ:rt t2:t1+dtwhere d— 0O
1182) —

tz_t]_ r2+(r2_r1)%

_r2t2—r2t1+r2t1_rh -1,

) N = + lim t e T

tz tl _rt+L|trPOt v
t
=1, +(r,—r,)— :rt+t%

ot



Instantaneous Forward Rate
F(O,t) as of March 21st, 2017

« HIRERITEHRDI+T—FL—rH—T7

Parameters 21 March 2017

BETAO 1.801459
: | BETA1 -2.653459
P BETA2 11.878117
BETA3 -16.031676

TAU1 1.520035

TAU2 1.701438

Residual maturity in years

F(Ot)=4+8 exp{_t] + ,82i ex;E_t] + ,83i exé_t)
Z-l Tl Z-l T2 TZ

t: term to maturity, 7y, 75, By , B1, Bor f3: Parameters to be estimated



Instantaneous Forward Rate F(0O,t)
and its derivative, Ft(0,t)

 Instantaneous Forward Rate
F(04)=4,+ 4, exp[-t}ﬁ; ex;g-tng M

Iy 41 Iy ! s

e |ts derivative
_0F(0,t)

t (O’t) - at
ittt o
1 Z-1 Tl Tl z-l Z-2 T2 T2

1
= _/81 —eXp
r



\¢

RO R IR BT

RIRETIL

iy =1, +0.0913 -1, ) At + 0.1108W3

where b =h —0.1105¢xA / 0.091.
AWR =22 /AL, &2 1 N(0,1)

where AWR = &2 JAt, &2 1 N(0,1)

A EF) RO @ . REIF: -1.2 (Ahmed and Wilmott 2007)

12/8/2018 © 2018 Moridaira, Ito, and Kobayashi 42
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TVAL
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Method: Maximum likelihood (BFGS / Marquardt steps)
Date: 03/12/18 Time: 23:04

Sample: 1 4189

Included observations: 4189
Convergence achieved after 41 iterations

Coefficient covariance computed using outer product of gradients

Coefficient Std. Error z-Statistic Prob.
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Final State Root MSE Z-Statistic Prob.
Sv1 -0.514837 0.900001 -0.572041 0.5673
Log likelihood -2226.149  Akaike info criterion 1.064287
Parameters 3 Schwarz criterion 1.068828
Diffuse priors 1  Hannan-Quinn criter. 1.065893
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