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Analysis of the maintenance behavior of indemnity health
insurance from a cost-benefit perspective
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The Effect of Taxation on Optimal Consumption and Portfolio
Decisions Over the Life—cycle

08
MO

Theo Nijman, Anja De Waegenaere (Tilburg University)

This paper investigates how taxes affect the welfare effects of different
accumulation and decumulation strategies over the life—cycle. Using
numerical optimization, we compare optimal consumption and investment
strategy under different tax regimes in the United States, Netherlands,
Australia, and Korea. We evaluate the welfare effect by measuring the
(Abstract)  certainty equivalent utility loss from not accumulating wealth through the
tax—privileged pension account. Our study shows substantial difference in
welfare effects in the presence/absence of the taxation rules over the
life—cycle, suggesting that ignoring taxes as in the academic literature
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would significantly distort welfare implications.
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Lee, H., Ryu, D., & Son, J. (2021). Risk-adjusted valuation in the worker's
economic decision making. Finance Research Letters, 102408.
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The Impact of Enterprise Risk Management on Firm Risks

08
MO

David Eckles, Rob Hoyt (University of Georgia)

This research investigates whether Enterprise Risk Management (ERM) creates
value by allowing firms to take more strategic business risk and greater advantage
of opportunities in their core business. Firms that engage in ERM should be able
to better understand the aggregate risk inherent in different business activities.
With an increased understanding in a firm’s risk profile, ERM adopting firms
should take a more strategic approach to risk management and expand risk—taking
in areas where they do have a comparative advantage. We find that ERM adopting
firms are increasing their share of core risk not through risk substitution with
non—core risk, but by increasing their non—core risk. This provides evidence that
ERM firms are recognizing interactions among sources of risks and the benefits
of natural hedges.

0] =22 Enterprise Risk Management (ERM)0| H{EA| (how) 3IAtQ] 7IXIE &Eot=A|
£ Q7o =28UCt ERME et 3ME2 3AQ| 2123 profiledi| CHalM Cf & Olshiot
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= et 3IAKS0| core risk?| HIEE =00 A2 ROREUCE 12|11 0l= non—core
riskQ| HIES £0|= 20| OtL2t non—core risk?| HIEE SHWUCHE XS ROMHSLICH
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Optimal indemnity with multiple claims under moral hazard
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oo Risk assessment and prospect with tropical cyclone in Korea
o

using climate risk framework of IPCC
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A stepwise approach to predicting tropical cyclone risks with
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an analysis on the impact of climate change
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507
We analyze the incomplete sales effect on insurance agents' benefits and
regulations’ effect on incomplete sales incentives using insurance sales
data. We find that agents with incomplete sales earn 16% more income
_ than agents without incomplete sales which means agents have an
=25 | . . . . : :
incentive to misreport the information. To reduce the incentive of
(Abstract)

incomplete sales, the insurance company introduced regulations. Our
analysis shows that the regulations reduce incomplete sales benefits, and
the incentive of incomplete sales almost disappears. This paper suggests
the importance of agents' incentive schemes and the effect of regulations.
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July
1

Air Temperature (°C)

Monthly global mean temperature 1851 to 2020 (compared to 1850-1900 averages)
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Data: HadCRUTS - Created by: @neilrkaye
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Global warming - Global heating w w

Climate collapse

1970 1082 1985 1083 1001 1994 1997 2000 2003 2006 2009 2012 2015 2018 2021

c b b b b b b b Do b bea b b b a b
(5] St } 13
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1980 1990 g | ! Bl
| m_" st g - 01

2000 2015 R A A
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Shat

WS HBMOZ Q19 P2 YA BRIV 230]

(&% : USD bil.)

Munich
Aon

Re

FWANW 3340 3400 4,620
2017
SYAYY 1440 1,380 1,560
W0 985 0 MES W0 M M0 SRS MO0 99 00 X6 X0 NE XN
[ AMAYY 1650 1,600 2,520
2018
wQENY 800 800 980
AMAYY 1,460 1500 2,200
2019
YA 600 520 710

moas X0 N5 XN

0 B B0

BB 0 BE W0 B
21 : Aon, Weather, Climate & Catastrophe Insight—2020 Annual Report
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FRB.  BANKOF ENGLAND
PRUDENTIAL REGULATION
AUTHORITY

NAIC

NATIONAL ASSOCIATION OF
INSURANCE COMMISSIONERS

.’-" i‘:%
&

INTERNATIONAL ASSOCIATION OF
INSURANCE SUPERVISORS

> MHWHOZ |Hol0) OIS, BTN MY Yot Y
v NSO A 2N OIZ TN M B Y|
v SHSE QY BRI NI ESNE LY i) TFUNE 34 Yot
v SQINto] WS 2jA39 1 CIMO| LYt Ty B 29t
v NSRS NURIQ'E SeINt YOI IS TF/IAN B 27

v |9 UH Stress Test 2 AN

=/ '

European Insurance and Occupational Pensions Authority

SHOM 2 2y HYE SU o
LHYE | U 330 YY /30| gD Fm Ay

201 519} 0|12 :
o9t 59 912 1Y 2 0] Protection
A% =g 3s EE oI NtEN Wy gap 90N 23
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Impact
Underwriting s

Actuarial Risk-based

principles

« BN A0 M
TE AAN NOY 2 U=
FE VL RAL §

&1 : EIOPA, REPORT on non-life underwriting and pricing in light of climate change, 2021.7.

» Impact Underwriting :

i) BYURIN UYL HF GIOJEC SN Hel U 223 F YHE S

i) 2A30) MW BB WY 2D YARH NBOo= LN
DNZ YNIE 0|3 §E 20|00 1 E S EE= 2200
Yoo 8§ 2/

i) 2YLYN NN ZE T RHOY0 NS, 20 Y & U= AC0IF
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» TCFD (| {3 NKLJYE 3N HA3RD) TCFD TASK FORCE ON CLIMATE-RELATED

FINANCIAL DISCLOSURES

+ G20 272 FSB(Financial Stability Board) 1t &%, 20153 12% 3N
v UR R TFE, MH YS OIY 29, 2N, paE2ion, a713, HIagny,
QI HY, MBI NNY MY 31AC=E 1Y

© 20179 6° Y 0NN I 203 | N0 AN YRIN YA NBZRON B
v ISWUT 203 NYE 0N B VY NS SH/0) O Y SN TR
v A FYE I WE 50| U= YOI Tt X7t 0| =241 [N

Continued Growth in Support

2,600+

TCFD Supporters Globally

&M : Task Force on Climate—related Financial Disclosures 2021 Status Report, 2021.10.
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Recommended

Governance @) Board Oversight

b) Management's Role

Strategy a) Rizks and
Dppormntﬁ-

b) Impact on
Organizaticn

€) Resilience of Strategy

Risk Management @) Risk 1D and

b) Risk Management
Processes

<} Integration into
Overall Risk
Management
Metrics @) Climaue-Related
and Targets Metrics

b) Scope 1.2, 3

€) Climate-Related
Targets

> NU2| 84 An

v o1y AL g2 A3 2
Y2 O ™Y UYL 2y
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TCFDO) NLI2IQ BN 5 U8

= TIRO| NPATHHO|L} A0 TR A0 WYY FYE 0[0for, O FYOI
WYL WMsYE MY MY 27 Z2N|Q0] MHO| HrFo| o Y '

nuzie B
OloIN| 1|9 WA AT} 1|9JO] NN HIOLE DAY WO
SANMI | Uees s 00l HaE FSU KW TH0| BAE FS YOS OfE
SNE AEON| AL oY
- NURIQ BME T B0 MY B0 S MNE AN
g gy " O3 ENOINE, 019 21030 B2 NIk O YU FIN NU2AL
mm E012H T Q) AMO| 01N APY Q9 - ZMOY CHR A 20y AN|

. Y TN N PO AYO| WUY Y0l HE MY = NI LEOINS
20 e
- 0| 223U B2 2AT0) TIO) O S AL, 0T CAMOY LIUTY
nu2ie 2 SOf et EMne] 0jon T R
2 2N 50| L 2030 YYS O TN W YYS BN NUQQ| N BN S8
MO ENNI NILI2IQ 20 WNKQL O OMHE OIOOIE & ¥ WY

&M : TCFD, Final Report: Recommendations of the Task Force on Climate—related Financial Disclosures, 2017.6.

> 2NN HIEH 2N : 2021.10. TCFD SSRAE A WS Y [ M2 2N MY

- 22YMEY = S o 6l 241714
[Scopel HIZEH] + [Scope2 HIZH] + [Scope3 HIZH] OJARIEIA(CO?)

MEH Y MRIAR WY

= Scopel : THNfO] Y12 NOY ME NHNQ O B

HIEY (MY )
<+ Scope2 : CIZ NIFOIN 32¢2 M|, ¥ 0|82= WefCH)
LYo T, & WY THOINC IS agy| FEAVIESTEE
O[ABFEANO)
[_.‘_"a mg] 28% MEZIAH|R B |B A2
e 38% | A HERIAHFCs)
~+» Scope3 : TYNt A ET} UTE EMNQ] HIE : THESIELA(PFCS)
[Scope2 01942} MY HiZE] SEEH(SFo)

BUAEHEEA &
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<ga> 2A8NN HEF0ol W M B

Greenhouse Gas Protocol Initiative (GHG) :
v 199001 4 2L QI B0 OI I{IE Y WY OIF
v MM A 2 (World Resource Institution: WRI), M HsQt WME Ot
MNIW'B3NI212)2)(World Business Council for Sustainable Development: WBCSD)
B2, Y YL, Y, NGO 0| Wojo) =4
v IFMYSE QYOH= 2PANL HISY WIR B NE MY N OB ZN 2

«  OEIYOIN HIZE 22T O] 328Y NHNe EFS Z2n
v 22Y(supply chain)-RATHYIL} £ 20| iy WM 27 Moj, I UJC O F

- 33YHEY
v THY 2N MISF(WY BIS)E Ot OE Y 2NN MEF (Y

'he Greenhouse Gas Protocol

K HRs M

A Corporate Accounting and Reporting Standard

REVISED E0ITION
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INSURANCE COMMISSIONERS

> 20004 38 $WOl0) ME HNte] MY 2|/ 1 CISMOY TP L SN
o9}

+ HANQ LAY 2230 N YRS 223 F ZEMAE S
I=0| M= BN

« PAHECO LAY ME BANQ NS &Y DYHATIY BYIASSH
(affordability) S {0l | H2A} 2440l 01N I S 0|12
oejof = 8™

> 2010 0|2 | 2123 3N Ent Y

. RN OIY B WRARLOL, YR, &3 F, OURE 5§, BYEH F, fUND 5

« INNMEA : XN O BRI W22 L0 EEYT(California Department of
Insurance)O] Tt 22121 AT Lo 1| 2#1240)| Ot TS} S0 A 871
20 8Y

v 82 UR S TCFD YRIN 27 U8 5 NU2L BME S Y M
S0 AN W22 019

« Y BN HHE2 WXL F By HNOIE0 RIZE, YSFF, 2N N
ULII0| BN 12O (I, MUY, Best Practice 5 § s
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< OO 013 U S| YNTHOZ QY0 2=, 1|9 TIZ0) 23U 9

HHYSIIE WOL, AN N0 YOI R

67M F0j S AY

v 2019'3%E YL BN JYL TCFDY |2 A YRINE 280 3N 5

WS A3 BN DA I WE LYY

g Jg us
1 Emissions 2470 HIEFE WL YE, AAY HYO| A=W
(YesOI% LIBE ™11, NoO|DH 1 O|RE MN2.)
2|3 /2Lt £ AU2Y0) U0 LAY D HHO| AETN?
2 Risk Plan (YesO| LI8 =, NoO|H 1| 2HIYE O|FYH OF 1 U E= NSHAE
OEn g4= OIRE MNR.)
2 8 A3 E SO N0 OINj= FNY YU=E F0t=
3 Assess o2AT U=
(Yes2] L UI8S M1, NoOIH 1 O|RE MNR)
gs NS U8
T H NrRiofl DINIE YUY, F2Q) 2|~ E SHOI AETN?
4 Risks (YesO|T 212t 21237 OfHH NiI0 FYE ZEN, N2l Y4949 53
2 0 MHOIN 2. No2 3L OIRE MN2)
W ENt REZ2| Q0] OINE YYS D20t U=N?
5 Invest T 1 WO SNHS HPOIYEN?
(YesO|™ 1 IS0 OiMNYE ™D, NoQ 2= 11 0|8E mnQ)
SAHHAONT )2 #1240) 0 LYOt= 29 Y UISE SB0H= oS
6 Mitigate | Ot2 A=W
(YesO|® O YIRS M1, NoQ 2= 1 0IRE MmN
g SAHITIH 1 2H2 IS0 HWOIOI=S Ot =12
7 Ngage | (vesO|® 1 LIRS ™MD, No2| P& 1 O|RE MNL)
N0l Y S 0N E | LHYGE H2|0p| A ASE Ot UEWN?
8 Manage (YesQ| 32, BEYRHO|L} IHWO| A8 S ANOID QU= QISME MD,
NoQ| H2E= 1 0|RE M)

Z A : NAIC, Assessment of and Insights from NAIC Climate Risk Disclosure Data, 2020. 11.
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ﬂviva a Heatmap Algorithm(AHA)2 &2 | IS ScoreE Y NS 01 Eh

AY WO AR
v AHA Score : Carbon Delta* MIF ESG rating F=, CFP** F %8| FE2} BtANES, 2o 2

= &8 NE T ECR M
* 20159 HE, F]e ZIFeE resilienceE EF, 40 FgEH #F HHZAL 20199 HF
F§AIH22] 9] 91 MSCIo] 215~
** Carbon Footprint of Products : /3, 45|28 A& Zgol4 37] - Y @&of o] Z7]7]]
EEE $ LYFG)~ YEGE COE Fis) E7)

+ Climate VaRE 201 12 2232 N2 o)l IHE IWY Y U
v HN FWNE, IPCC LA NILIZIQ S8 DA0N 3~54 BILE 15AN9] 37| 1|9 A
203 N N W I Y B

1. HH3L

L4

O|AIL BIASRIRIZ] R VYT - 'EE?-In!‘!!-l"I"".I:#:i S BATR] T2 2E| 2A)

CROTI T Ri2i2] WA, ME), BIAS EiR] 521 TEMAC] |3 2 BIAIILL 2|7} &U)
DUEISE o7 #1%1 2|43 22| MHE Fo 2123 B IS0 =t ¥ 22 =A3 UE 5,
Al EEOL= FAIOY OJAIRI2] RIAS SN2} AN Bigd E
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AL |

. BN, I, AR, QYR F 471N T MR AR
SATNA NEY M= SES A%

FEEM2] %7 HE, BT I B MEL Y=L
o =5

v RIS B0l BFECIFID DEE T2OE NI |

Er dE

« X B|AZ0| EE! 0] ¥=EE(resilience) 2t EY
EHA ST, A ZYE TP B wAIT HEANE
e

v TRIEAE BHAE, MYCI-TI$ BRNYE,
CiFDE |4 D1 Hz 2101 F0 UN| X2 F

3.2 A3 U N SH

o TIF BIAZC YT AR OIRIE EIFIE oY% 22| A9 21%1 TR Climate VaRE &4,
IPCC A-[B| QB2 %% %I
v CFPE °|-4-%1 ™ol EIZ 87| M=

Rt ZEE2| 22| Warming Potential*s =7, TI=| Market Benchmark >3.4C »
v=’ﬂu1 55”31 KJ&J\J Iu'l[ Aviva 2021 2.6°C »
* Ex gigto] W g J]FWE FEEE 2EE XA

o EYEEL| ¥ M EAIE I BYE MY N NEY
HES T B IaN DYNolL, YNAEE IS BT
EE M&L HHEE BRI BT YW Y

Represents 57% of shareholder
and with-profit funds
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4. NLI2IQ B0 o My Loy

IPCC RCP (Representative Concentration Pathways) Scenario:
O] ATK| AJL2]Q HI=2 0305 EaAd

IPCCA 4TI AI-IRIREE ¢ BX  \pep26(7/2 42 0.31.7°), ReP 4.5(7/2 &2 1.1~26),

RCP6.0(7/2 &5 0.3~1.7°C), RCP 8.5(7| 2 &/5 2.6~4.8°C)

v 1.6C, 2T AMBIL : ERIN 2|23 G2 MEEOIRIE, ErAiy BB Erkl=E 28N
%

v 1.5T AlIB|L : T|FEERt 491 | RO R WEE £ U= TIE IEOIERIE 0%
BIAZT BB BIAZEC 8 TN

v 2T AM-IBIL : 1% E|A3LL EEIN BASE o= YE %k Ol & U24L, 3T 4T
Al-EI201ME EmRIN 223 5 & TITY

v EEIN BAZT] Y A= 4T M-1EIQME 2], 2ARY, BFA T YIERS
SR o9 % BT W20 AVIVATE M 20 B|ASTE= K|

+ B8 Stress Scenario Test(SST) &A1, ESG S 7|¥ 2B 2|A3 DL &%)

AXA /Climate Report

AA GROUR

A

2021
Climate report:
the decisive
decade

ot s o the Task Force
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AXA /Annual Report

- MYNYSZN M 2AUNA HIZF R0 N LM 29000 TS
v 201235 E 04N 2AH|, NHF O|S, 83 S0l IHE 2UTA IS o) At
YU NN =
v 2012'3~2021'3NN SN £t L200N 2D HIEF 75% Y5

EHAH] &2 20184 20194 20204 / 2021'&\
Scope 1 38,778 37,889 26,292 / 23,362 \
Scope 2 69,160 62,765 40804 || 31997 |
Scope 3 64,948 90,584 17,460 | 53492 |

A 172,887 191,238 84,647 \ 59,225

191 &8 1.4t 1.58t 0.72t \ 0.52t /

S

1Y : AXA, UNIVERSAL REGISTRATION DOCUMENT — ANNUAL REPORT 2021

20183 20193 20003 20013
£ 2H|F(md)
e 1,003,964 850,506 566,155 370,300
1919 8 2AHIF(m3) '
water consumption per person 8.07 #:0% 451 3:23
Z0| BN
paper 1.616 1,384 1,082 552
o8 MEBE(%)
Recycled paper and/or guaranteeing 58 58 48 64
sustainable management: office
2 oun 2H|F(MWh)
total energy consumption 260,992 305,500 344,684 233,927
8 W3 2HIFMWh) 204,838 203,335 193,113 168,312

Electricity consumption

MY Hs™M= HIS (%)
Sh newable elec 55 59 57 64

19, BE § &7 N2 km) N\

Business travel: train and airplane \ < s i 28
TSN 83 H2) (M2 km)
AXA’ s car fleet ) =4 20 Al i

v4

TSNt SEI2H2I(42 km)
Heme/workplace commute (roungd-tTp) 920 977 684 775
M : AXA, TION DOCUMENT — ANNUAL REPORT 2021
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202531 |8
(20193 OH)

SULIND MEF (OIUIN, IS Y, B3, IT #S)
Reduce AXA’s CO2 emissions (Energy, car fleet and business travel -20%
and IT activities)

oy 2|0 IE HEY %
1 COz2 emissions due to energy consumption Co, t 35
TSN 2Y0 ME S 20%
COz2 emissions due to car fleet
E70]| IHE Y 18%

Y IHs™ME OiH| RE 100 H|S (AXA M E, CJNEWE)
3 RE100 commitment to renewable electricity (AXA-buildings and data % 100%

/ Set near-term milestones to get on track for long-term targets

Maost innovative low- Almost 90% of existing
g Maore than 90% of heavy
emissions technologies All industrial electric capacity in heavy industries
Industry production is
in heavy industry mators are best in class reaches end of their e
law emissions
demaonstrated at scale Investment cycle
No new |CE car sales
Electric cars are 50% of fuel i
60% of sales Flestyihawy frucks s
are S0% of sales

All new bulldings are
No new sales of ero-carbon ready Most appliances and cooling

fossil fuel boll
Buildings Fossil fuel ers T T systems are best in class

Half of existing bulldings More than B5% of
retrofitted to rero-carbon :i:: ::.;‘:::I"::Mi"d buildings are
ready levels i rero-carbon ready

L Transport ’
i
FL Industry

10 REEEHHIY

5
1
2020 2025 2030 2035 2040 2045 2050
1 I |

No new unabated coal plants 1020 GW annual salar Overall net zero electricity Net zero electricity
approved for development and wind addil in sector globally

| Phase-out of unabated coal Phase-out of all unabated
No new ofl and gas fields in advanced economies eoal and oil power plants
approved for development, 4Gt €O, captured 7.6 Gt €O, eaptured

and no new coal mines or H
mine extensions =
150 Mt low-carbon hydrogen; 435 Mt low-carbon hydrogen;
850 GW electrolysers 3 000 GW electrolysers

Source: httpsy//www.iea.org/reports/net-zero-by-2050
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QAUF TN INEFY YYO= S LW 8l N

o A THANE G S0 M I HS 01y Mo WRS Fng N

- SEUNLHYE 22 Af # OrLISt WENH 0 NPT AHYS WY HYO| Ity
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g€ 5

« MY BRANQ T |9 IISTHEE 2J0] W= QRN N 2~ S0fl QiHI
BN MPWHY 31 YA, P A YRSN L2 § HYUFWNIY F2Y
OIg SMYOI Y'Y W2 Yo = 26

o SR QIO BYSN HOIQR PR Y3 A SUAS0| RANI0)
HOIM == MY YFS MO Y Mok XN
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