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Insurance Economics

Research interests (Topics)

Cyber risk in actuarial/insurance context
InsurTech / Digitalization in insurance industry
Catastrophe (extreme) risk modeling
Emerging risk analysis (Climate change risk)

Dependence modeling & Risk aggregation

(Actuarial) Risk modeling
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. O|H& 2|A3Q}C|X|E Mzt (1/3)

O|M¥ 2|23 (Emerging risk)@} C|X|& Mg (Digital transformation)

OI U'l’él EI 23 7" I"|:|=' 72','9_| (Flage and Aven, 2015)

MEAH 48 =l 2| A3 (newly created risk)
MEA X[ El 2|23 (newly identified/noticed risk)
(?1&0l) S7tSt= 2|23 (increasing risk)

o X0, X DS X|= 2|23 (risk becoming widely known or established)

P wnNd e

O|HA 2|A3 9 (International Risk Governance Council, 2011)

- WE|Ee BHEREH 7|t 2HEEE WESH= 223
(Risks with uncertain impacts, with uncertainty resulting from advancing science and technological innovation)
o =M ALHE YT et Z7t5ls HERD 422 E/d0] 2fsl A 2 = U= A|I2E 223
(Risks with systemic impacts, stemming from technological systems with multiple interactions and systemic dependencies)
- M35t 2t ot 7| E 7|2 AHE 2R Qlof| of K| ReH &40 MY = U= 2lAF

(Risks with unexpected impacts, where new risks emerge from the use of established technologies in evolving environments or contexts)
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s O|HA g|AAeC|X|Y Mgt (2/3)

O|H’d 2|23 (Emerging risk)@} E|X|& g (Digital transformation)

MA 2|23 xHHe):

Of ZRWSEA] B RAALE, EXM AT 2t A Y BEX| Zoh(E

L HItof tlieh o[ A2 E S RISl ERetHOIHZE &5

M
MEXM g|A
= | .3 V \Y \Y \Y \Y
(classical risk)
O|H#A 2|A
IH® 223 X X X A A

(emerging risk)

=Hl 1)
CIX| & M=o 2|5l

=Hl 2) =H 3)
O|IZI-|7<I E|A3E)\-| I:|J(|EE'I I:|X|EE* —?—%‘Elﬁi

ojHy 223 = 7 232230 = o 7O E7tot7| elot &
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O|H& 2|A3Q}C|X|E Mzt (3/3)

O|H% 2|A3 (Emerging risk)2t CIX| & M& (Digital transformation)

Zeitie| gHaHstel Cix|E Mg CIX|E HEo = Qs gt
| Foe BIG DATA
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Business Process

Services

o| C|X|E Mt

QIR H=, A4, 7|2 RpAtof HuHE ol
K2, olof 2t 12 HHfo| BB, Bxfe|
1§ 7123, 22 28 AHI20| CIX|Est2 0|0,

CIx| 2 Hete = olst o|H7g 2|23 E'Y 7548

1) ECrE[AI(MO|H 2|23
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Connected Users and Lo o |
Streaming Dashboards y J{EL\ /Ny AWS Lambda @ Amazon EC2
—— Ve b _
by L=3-0 . ineci Amazon
_?k} 1 p = j - %% Amazon Kinesis Eg DynamoDB
‘ less 1 APl Gateway
’ cache Other AWS V‘uhl\dyatt?&s‘h\z
s @ % O onms @ o
Applications snin——
Amazan API Gateway
creale oubu;n malnnr\ o
& 0.2 e ( B
@ Ot | Amazon =/
10T Devices ClomiWatch Private Applications Data Center
VPC and On-premises
FCI | I
Private Applications:
VPCand On-Premises
(=]
XtE: AWS2| Amazon APl Gateway RIALO| E &=

— —_—
=i
= A0 @
Applications Databases
J
|

nccessedviathemternet | 111111111 | [ | [ |

User device

[rne] P fomnr)

Servers containing applications and databases

The Cloud

Rtz 4et8(2021)
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Artificial Intelligence

Any technique that enables computers
to mimic human intelligence. It includes
machine learning

Machine Learning
A subset of Al that includes techniques that
enable machines to improve at tasks with
experience. It includes deep learning

Deep Learning

Il A subset of machine learning based on
neural networks that permit a machine to
train itself to perform a task.

XEZ: Microsoft Azura HIALO| E &

Cross Network Effect
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R n|A(Middle Office)
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qukl_ I EIXI Ed X -|§|- OFAL- O]

Ql0{E| 2 B

FLE

Sl img=xI k=4

(Comparison portal)

2310| AOj|A B3 AFZO| 712H|m MH|A A2

Ciz|E 227
(Digital brokers)

ap 2 EHAE HEsk= S AHIA AlS

E23 Aok

(Insurance cross-selling)

P2P Ed
(Peer-to-Peer)

2L|HE B35
(On-demand)

= X710l S 930 et BYOILE MES 4 9l B

SPEECN
(Digital insurers)
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SAtRlo| 712 AL S C|R|H3}5l0] 22101 ES

ofm

SHAMBH HeE Ste B3 At

S|CjojEl 24 U B ATEof
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(Big data analytics & Insurance software)

L= Glo]Ef 2 9| ElojeiS 2Ct &}
AmEgof QoM 23 71l 2|
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fufok
o
o
4>

U= MEIAE AHlS. ol

AREQIE4l
(Internet of Things)

QIEIUS S5 M2 SAT 4 YU
SE{3 30| S Its.

HEE Z2| Y UM SO HIERIA. HARHH|OHE S

=540 & ADFE A|9f

(Blockchain & Smart contracts)

=542 &§35Ys E4= 71|12 0] #|27t 27155 =54 601§ YA I5k=H g8 7ts
ADLE #[2

=548l 7l=S 2850

X} & Braun and Schreiber(2017)

AIRM

RESEARCH GROUP

L L



o Ul X8 & FE(7/9)

HEAe| C|X|E He &Y olie] w0o{EH|3 AELEY E/

Digital Brokers

- ¢ A\

Gcetsafe L(:l o FOUNDERSHIELD
¥ Knip WORRYOPEACE
@ omply Business wefox

Qg-»és‘uAra.r“lée».ch EMBROKER

Q/ Fair-sichert24.de

Product Insurance Cross-Selling

U simplesurance
HMKASH (k massup :

pcblow, s
Snapsure

X} Braun and Schreiber(2017)
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P2P Insurance Platforms

Digital Insurance
Companies

(O friendsurance 8 VERSICHERIX

m‘ m BOUGHT BY MANY
Rl
Sure insure a peer m
PEXRCOVER

'“5P29| @ insPeer

On-Demand
Insurance Apps

u AppSichern trév

SURE. [/

OSCar Jfemonade
HAVEN" Clover
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HEALS| C|X|E Ha S B 7K AS 1 A O{E| R (rao4/4E72)

7I2Ae  MH[A = 5 W 8 Sl
] Cxed _ _ ] N INGAH
s23e/ES - Hu SSHE  « 71 U ARl ASEAEAM U 2O MNE 2 N
=ESAS s34
i _ I DB&E
ARZQIEYl o O|SA} LHH|AIOIM WE Safl HHRd H4 =24, 0| It AAS2 2= 20l A
UBIEE SICOIE 2 o X} LIA ZYTV(7|t ASTH R &2 MHIAS 283510] A5 tE = S0l .
ATEQIN o 0jF2/70|HS Sall 2UAQ| 2GRS Tflell ASAt EYHEE 2HY Ny
Root Insurance
A7l 23 GOl 2 . CRE VIS %Hi%érm HH et HoZ HF LAE DA MHIA S molsy
ATEQ|0f IH2{|0|H 2 S4
AlAMYH
|3l N + 2ojgiE HEAe WS &8I0 @%*%EI Ao et Z4Z B2 S S AIG. AVISHAY
Y 5 REA HA2|MHIAZ S DBEE
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FapAR =l SIGOE 2« HIGO|HE E8al 27t 2JAL It ¢lo] 12 2o XY 7|5 58 &&8310] Ethos
AAH 0 ATEL| AYESE AL
AlSHEH
GO 2« WHEEHAE Y S0l T2t EH=E S0 ABL A4
ATEQIN o FoliEYHANE HZ LO0| G2 EYR M2 LU HE SACHaH &
DB&E

Atz 42 4 HF(2019) < E 4>; DB= -85 XH2020); O| X & 2 A+ Tl (2020)
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CIXI2 232|235 o F A HIELE 0O S5H=712 (31 6)

C|X|E AUB|AT BE- 3Ll 22

AIRM
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iRA

2 (CH2F: Core category)

AESES L A AR S 7| Aol
(Actions of People) (Systems and Technology Failures)
7| W/l 572l 7§20l 23

TNE2ERH 2 7tsct 9 LY F2Z 2l
ZEot=E 7Y ZEoE 7Y

e/

(Core risk category)
LHE T2 M| A Mo) QIR AR
(Failed Internal Processes) (External Events)

Hoxo=z MEE Ao 2 7|CHE| ALt

Q&= 7|8 U5l BAtef A2 2l
2 7tse A S ZEOE 7Y
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CIXE 2FE|23 E7/: 3

- p

NECTE-TR/EY
(Systems and Technology
Failures)
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v CX|E SHEAIE Of A HIELEOLOE SH=7L2 (5 / 6)

CIXIE 2F2l23 2/ 3T 2F B2 (223 29l risk factor)

AR 8 7| AT

S 2| (Systems and Technology Failures) HAE 25
(Incompatibility) | (Testing issue)
A28 = 7H 0| 49| ( _ W Lem=
4 E9)0{7} S| 2ZESF0] E|23 z=92
=] K| ot 2X|7t (Software failures) J CHel =
Ldol= 2 %ol
oI5 &
ZE

28 4d =
(Configuration
management error)

=272 24

(Coding practice issue)

2EHE 22X H ok F|ofd

(Change control issue) (Security weakness)

L& Z2 M 20 Of3f
A3t 2T EQ0{9]

27380| HF0| =l
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2018 2019 2020 . E'El'—cl)—E A‘|H|ﬁ %‘% _/Ik__g_ OHI-EJS-Il
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= e . SY7IY 0|0 Chht 2AQLEE
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0 B - 59|, 22RE S5At= Hedl
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® 54 4 EUES ¥Y 29
Artificial intelliger Robotic process
Co 1|;I-|I i tomation (RPA) RPA
® @ [ + 12/ COE} 2o HEH SIIE
‘| . Artificial intelligence/cogni rnl,,-l::h OLI ol_l- IE” Ol E-I _E_&l E;/jlg _)r_-g- 67|-
X} Deloitte/FS-ISAC(2020)
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Customer complaints over time
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Ml E InkClI=
(Low frequency) (High frequency)
MYE 2l ATER SA3 ER A EHEN TE
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(High severity)

(Low severity)

(Risk retain)

(Retain and implement loss control)

AT 2|A3 A7}

(Risk transfer)

2|A3 2|0
(Risk avoidance)

Z{HIE-TAIE SF(LFHS)

s AR .

Halla HESA met
o= Qlst 2F=H
Al

S2iec 232

22 AL3|7|HHA|A 220f| of5t 2R AH|A Alnf 5t
. AO|H 2ZHO=Z 2Yig| 22| DS
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I|52| . Y
=T . ZRH/ERYHE =
—_—_— o B 7| 2lAT EXAE O 2 £} .« Ol 7| 2lAT EXAE Of U E2
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Q12F84& (public-private partnership) =2 124

o Q2SS (public-private partnership) 22 124

K}FE: Kaffenberger and Kopp (2019) & 2.
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S AL ©=(Public-Private Partnership: PPP) Z2 171 74 =9 /d

Aol 2 B RIt5d 7t

o2l L& ot
2|23 7H 4RI E (correlation risk) ZAH
&4 Yol 2Ry« 2|43 E(ik poo) LI 1251 0218 o
b - AOJE{ SIBio| HH2 WSjor Ol &5
Aprean + U YRIAT0 HE ALY PRE O dokn 23 §
- SN QBN 42 AR AAES So) AP HsEA WOl Tl
© U BElo| 2YRIA R0 HS WR 24 FRE O HOiT 2

+ IOV |eHE A |Ee e SOf T2t 20
+  CRIE/AI0|H &4AM 10| St

24l ojany _ x
- 2|23 S80f 1j2} 20|

BIR|% 918 (diosyncratc risk) o © HOME O HET|S Sof Chat FRAto|
A HH|CH= - O
© © + A 23 71 & HotER A 50| EHA 30| Hll Vts
sz ¢ o =Moot =2 At A

[}
- N L = . ol 3 3

HAE 2E (Undiversifiable(systematic) risk) Al2|A, AE 2 40|

spas . U EALROR OBHAR A5 R
o motas - S3u9I0| At U 2IHAA/HIE A9|
=T — _
(cybersecurity level) E—— o ARV 2 HS AHE Y A
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Z}=: Eling and Wirfs(2016) Table 9 274,
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(Public-Private Partnership: PPP) Z 217 7% T /d

. BlAZ 08} HDE B BE EE U FE

1. 0| & (data pool) =% HOlE 2 24 v Te
2. 2|23 Lo sk XA =7 « Xt7| £=(self-protection) 7| M 22X 2§ 2o =&
= oFf 25|14 4141

Al M=z (=HH sijo] X[ & '=’E g &)

« HIO|H R= At S AHOIH 24 A| T} 7} 2|
3. HIO|E| R5/A0|H 4 Al B0 XY H2 A X IEPE E*ﬂ?EEQI El% olF=t ER
(2 AE 8¢ & 2|23 &2 7| 8% HHE)

+ Aol BEAIY TS Qo) SE=, 2|23
4. MEH 2|23 HI} 7|H B = (risk pool) SO Ciefst B2 dot A s}rt Wa
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28 SAMA =AM AR 8 2|A3 ] et nE 4/4
ﬂ = = - - - . T HF EI
S AL &3 (Public-Private Partnership: PPP) Z2 13 74 2o /d
79 L& AR &l
« SR 2|AT0| L2E V|YSE0| AiLHeE 35 2|AT B2 .
LA 2| AT E E_ | =28 7IEs = ° ==, Friendsurance(5¥!)
) ) 45t 29
(Private risk pool) = ] o » Fondos(®A|Z)
o MAHELZ|A A E& THs(industry-wide risk pool)
¢« 2 2|ATFE QS He|ste E2 M + VOVasEd(=Y)
SSAEY o 2O 2|AT AAE 2ot =5 +  Swiss Natural Perils Pool(A$|2)
(Co-(re)insurance) 35 QU012 V= 2HOMO YWY Vs «  GAREAT(ZZA)
. 25AM0| B2 2|AT0| AL 202 S 0f24E * Pool Inquinamento (O|&t2|0})
_ _ B  National Flood Insurance Program(NFIP; O|=2)
o 22| B2, BEYAY LHS 2 MAGIEY = A=A Pool RE(E)
*  Pool RE(E
JHES (92 B/ 2 IEH 2|9 7= . .
?\l f. I( |- ))/51l FAH 7:24;(':0' o oo MR EL ABEEEA ol 21l + Terrorism Risk Insurance Act(TRIA; O]=)
t rogram « RS . 9 d Al B 2= 2AAE =2 , ,
(National prog = ST ° T  Terrorism Reinsurance & Insurance Pool(TRIP; &1719|)
M Q2 A 0| 7S

Dutch Terrorism Reinsurance Pool(NHT; 4|

=2 =—,

E2te)

X}=: European Commission(2014); Eling and Wirfs(2016); Jung(2021) & .
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