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Modelling with uncertain geodata

Munich RE =

Exposure with
geographical location
accuracy less than

Exposure with
coordinate-level or street-

level address data street-level address data

- -

Coordinates are used Stochastic disaggregation

-

Location sampling
can have strong
effect due to high
O Example risk coordinates hazard gradient

| Example administrative zone
for stochastic disaggregation
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Effect of location information in Flood models for Australia Munich RE

= Sample portfolio: high fraction of location accurate data

= Select only risks with location accurate information (i.e. coordinate or street level)

Model run A: use location Model run B: delete coordinate
as is (coordinate) —> stochastic disaggreation to
VRG using ,geozone best level”

Portfolio

characteristics Portfolio
nRisks 100 k
Val‘labl|I1:’y in TIV high
among risks

Detailed COM
Occupancy

/IND
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Effect of location information in Flood models for Australia Munich RE
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Exposure and damage related uncertainty

Example: Flood Models

Munich RE =

= Basis vulnerability curves are selected based on occupancy class

= > 70 detailed Flood vulnerability classes

Vulnerability Class [Description

Unknown

Permanent Dwelling (single family housing)

Permanent Dwelling (multi-family housing)

Group Institutional Housing

Retail Trade

Wholesale Trade

Personal and Repair Senices

Professional, Technical and Business Senvices

© [0 [N o |0 |h W N |-

Health Care Senice

=
o

Entertainment and Recreation

[y
[N

Parking

[
N

Heaw Fabrication and Assembly

Light Fabrication and Assembly

=
lw

Mean damage ratio

Example curves for Building

Permanent Dwelling (single family housing)
Permanent Dwelling (multi-family housing)
Group Institutional Housing

Retail Trade

Wholesale Trade

Personal and Repair Services

Professional, Technical and Business Services

!
%

Water depth (m)

= Basis curves are scaled based on vulnerability modifiers: number of stories, construction class, and

basement
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Exposure and damage related uncertainty

Other Models

...use other exposure characteristics:
» e.g. for Earthquake Models construction class is the main characteristic of the risk

= or roof types, no of stories, .....

Munich RE
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Effect of exposure information

GU loss

Deviation from integral PML (%)
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Munich RE =

Sampling / Convergence

* Gaps in scientific understanding and
random effects will always lead to a
spread of possible losses per event

+ Shitty exposure data widens this
distrubution most significantly!

« Convergence needs to be ensured:
Picking a random subset of generated
samples, is the sub-set LFC close
enough to the overall LFC

* The bigger the exposure data
uncertainty, the more samples are
needed! Increased UW uncertainty,
Runtime, Compute, CO2!
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Exposure Data Format

&
@
N\
% ?\% MS Access

S0

N

©
%
7 e
™
RMS EDM

Munich RE



Exposure Data Format

Variety of Data Formats

®* Complex

®* Consumer(i.e. Model)-specific

® Not standardized

:l Abstract entities from which ofher
entities are extended

aneto

onelo

. 3 LocationSID al 4 LocationSID Vi | ~»32 LayerConditionSID 5P LayerSID
Employees float AIRStructurelD D Layersi ContrsctSID
PercentDayShift CompanySizeCode 3 Cont LayerD
PercentEveningShift g‘w’gls:rxuﬂmn:‘l:( e :,‘;E:cmmnvmcm varchar{10) ?;usa(‘mx
. w3y GasProductionUnitCode iSetCode et b OcclimitTypeCode
:‘n:‘:‘ﬂ'ﬁ:‘w‘ = Dz oductionRate float AppliesToTag har255) * OccTotallimit
i 2 DaibyOilProductionUnitCode  varchar(10
AverageAnnuaiPay - DeckCount maliint Occlimit! OccTotalParticipation float
MinorinjuryExpectedValue  float DeckHeight ¢ Ocelimit2 AttachmentPoint float
float Ocelimit3 DeductibleTypeCode varchar(10)
MajorinjuryExpectedValue SlotCount Occlimitd Deductible? oat
FatalinjuryExpectedValue ¢ SiotDrillCount DeductibleTypeCode Deductible2
RowVersion timestamp. TopsideCost De: Premium
TansverseFameTypeCode Deductible? Exnaustonsequence
LegCount Attschmenti EnteredDate
MannedCode Atachment2 EdtedDate
R MMSComplexiD Attachment3 RowVersion
und ple MMSNumber Attachmentd
2 ReinsApplesTobxpSI0 esCount nuringSequenceNumber
o StepfunctionSID A $ ExposureSetSID PBNDefinition 04 [ ParentLayerCondition$ID
% StepNumber ReinsuranceiD v RowVersion RowVersion
StartTriggerBuilding 4 ReinsuranceTypeCode
EndTriggerBuilding PeriSetCode
DeductibleBuilding CedantName
PayOutBuilding Rt (
StartTriggerContent D Rinlmpeliieciie
EndTriggerContent P Movemenpent IS
DeductibleContent GrossLimit % LocationSID <
PayOutContent CededAmount %) ContractSID A
StartTriggerBuildingContent  float CurrencyCode nar(d) 50 ExposureSetSiD A | |3
EndTriggerBuildingContent  float RowVersion 1) ParentlocationSID  m/BO-| |30 ContractTypeCode
DeductibleBuildingContent  float 1) SubmitStatusCode
PayOutBuildingContent PerilSetCode
MinimumTIV P omaciCade
ScaleFactor notpticadese
sLimitAtDamage ey
¢ £ UserLineOfBusiness C
RowVersion PohcyForm v
2 LocTermSID nt 2 ExposureSetSID insuredName
€5 LocationSID WA ExposureSetName ProducerName
3 ContractSID. ot 9 StatusCe Underwriter
PerisetCode EnteredDate sranch
LimitTypeCode EditedDate ExpiringContractiD
g rases Desaipton 9 Statuscode
rchar T 5
o 3"‘5"“"”""“‘“ ; \: ol T‘:;‘;‘D et Limit2 RowVersion EnteredDate + StepFunctionSID W |3 LocationSID S
jersioey WarEharCl ablevame Narchar(eys) Limit3 CompanySiD. EditedDate ) ContractSID 2 P StepFunctionSID A
CodeVersion varchar(10) ColumnName varchar Limitd UserDefined! StepFunctionName var: RowVersion tim:
ReleasedDate datetime | LastSID ¢ DeductibleTypeCode var UserDefnea2 " Rowversion
DBUID el UserDefined3 archar{t
Deductible2 UserDefined4. varchar(60) StepTriggerTypeCode
=] N " Reinsurance Info
ccoun
© 2021 AIR W
Reins Mumber =
» Account ID
Location ) Reinsurance Info
Faolicy Info
Location ID
Fol Number +
Account ID Reinsurance Scope

Address

Characteristics

Loc Mumber

Y

Reins Number

Pol Mumber

Loc Number
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Exposure Data Format

Munich RE

CountryCode CountryRMSCode Admin1Geoll Admin1Code Admin1Name Admin2Geol[ Admin2Code Admin2Name Admin3Geoll Admin3Code Admin3Name CityGeolD CityCode CityName PostalC PostalCode
[ ] H CN CN 12578018 53 Yunnan 28358938 5301 Kunming 12687481 530121 Chenggong Xian 20261027 Muyu 28368221 650503 Majinpu B-3-6
ug e CN CN 12578012 31 Shanghai 28358740 3101 Shanghai (Districts) 28359248 310108 Zhabei Qu 2151849 Shanghai 0 200000 Shenkun Lu 1500
CN CN 12577994 32 Jiangsu 28358746 3205 Suzhou 20071127 320586 Wuxian Shi 2135697 Puzhuang 28391088 215103 Wuzhong Dadao 4467
CN CN 12578012 31 Shanghai 28358740 3101 Shanghai (Districts) 28359246 310108 Zhabei Qu 2151849 Shanghai 26392549 200072 Hengfeng Lu 329
CN 12578011 11 Beijing 28358666 1101 Beijing (Districts) 28359014 110103 Chongwen Qu 20247504 Qianmendajie 28390312 100050 Taiping Jie 6
[ ] R d d t CN 12578012 31 Shanghai 28358740 3101 Shanghai (Districts) 28359246 310108 Zhabei Qu 2151849 Shanghai 0 201906 Fulian Er Lu 118
e u n an CN 12578012 31 Shanghai 28358740 3101 Shanghai (Districts) 28359246 310108 Zhabei Qu 2151849 Shanghai 0 201906 Fulian Er Lu 118
CN 12578012 31 Shanghai 28358740 3101 Shanghai (Districts) 28359246 310108 Zhabei Qu 2151849 Shanghai 0 201906 Fulian Er Lu 118
CN 12577994 32 Jiangsu 28356746 3205 Suzhou 20071127 320586 Wuxian Shi 2134367 Changgiao 28391085 215100 Xinging Road 71
CN 12578012 31 Shanghai 28358741 3102 Shanghai (Counties) 12686930 310230 Chongming Xian 2151453 Changjiang 28381123 202155 Tui Xia Gang Lu 118
[ ] U ff' H t CN 12578017 12 Tianjin 28358668 1201 Tianjin (Districts) 28359026 120110 Dongli Qu 2159670 Huangcaotuo 28392649 300240 Dabizhuang Metro 6 Project
ne ICIe n CN 12578017 12 Tianjin 28358668 1201 Tianjin (Districts) 28359026 120110 Dongli Qu 2159670 Huangcaotuo 28392649 300240 Dabizhuang Metro 6 Project
12578006 45 Guangxi 28358386 4501 Nanning 28359579 450102 Xingning Qu 2166473 Nanning 0 530028 Zhuxi Dadao 14-2
12578019 44 Guangdong 28358367 4403 Shenzhen 28359545 440303 Luohu Qu 2161853 Shenzhen 0 518000 228 industrial zone Heng Gang 5 Manufactory building
12577994 32 Jiangsu 28358742 3201 Nanjing 28359255 320105 Jianye Qu 2137123 Shangxinhe 28390857 210017 Jiangdong Zhong Lu 109
P 12578012 31 Shanghai 28358740 3101 Shanghai (Districts) 28359248 310110 Yangpu Qu 2151748 Wujiaochang 28390679 200020 Huai Hai Zhong Road 381
12578014 37 Shandong 28358804 3702 Qingdaa 28359393 370203 Shibei Qu 2168606 Qingdao 0 266000 Dong Hai Xi Lu 5-A
12578019 44 Guangdong 28358865 4401 Guangzhou 28359536 440105 Haizhu Qu 2161838 Guangzhou 0 510000 Li Fung Lu Li Fung Districentre
I 12578019 44 Guangdong 28356865 4401 Guangzhou 28359536 440105 Haizhu Qu 2161838 Guangzhou 0 510000 Li Fung Lu Li Fung Districentre
i w 12578017 12 Tianjin 28358668 1201 Tianjin (Districts) 28359020 120101 Heping Qu 2159908 Tianjin 28391240 300051 Nanding Lu 189
¢ 12578017 12 Tianii 908 ianii 2839124 300051 Nanding Lu 18

35! . 1201 Tian cts) 28359020 120101 Heping Qu 2
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Exposure Data Format

Munich RE =

We spend significant time just converting data formats back and forth!
® Quality Loss

® Longer turn-around

®* Energy and CO2 wasted

®* Unhappy people

=» The Cat Market is still a long way from communicating efficiently!
® Agreement on Data Standard

®* Well designed (why not actually talk to IT guys?)

® Well documented

®* Consumer-Independent, no implicit assumptions how the model will interpret the data (possible?)

15.12.2023 18
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Inconsistent storage of exposure data for one and
the same risk leads to potential mismanagement

\7\ Munich RE =

Clients

Factors
(% in # of locations)

A

B

©

Geocoding Resolution

07% = Coordinate

93% = Street Address/
Parcel/ Building

98% = Coordinate
02% = Street Address/Parcel/Building

02% = Coordinate
91% = Street Address/ Parcel/Building
02% = Block Group/Census Tract

04% = Postal code
Occupancy 1009% = ATC 12 (Heavy 100% = RMS IND 3051 289% = ATC 8 (Professional, Example
Fabrication and Assembly) (Light Industrial — General Manufacturing) ~ Technical and Business Services) . .
22% = ATC 30 (Electrical) B I g I n d u St rl al
15% = RMS IND 1051 (Heavy.
Industrial — General) / AC C O u n t
Construction 96% = RMS (Steel) 74% = RMS IND 6 (Steel Frame) 50% = RMS 0 ( Unknown) Florlda, USA
04% = RMS 3 (Reinforced 15% = RMS IND 3 (Reinforced Concrete) ~ 13% = RMS 3 (Reinforced Concrete)
Coeiz) 11% = RMS IND 5 (Reinforced Masonry)  09% = RMS 4 (Steel)
09% = RMS IND 0 (Unknown)
Year <1995 07% 87% 33%
Build 1995-2001 | 04% 13% 11%
Unknown 89% 00% 57%
TIV total 1.475.387.227 1.475.387.227 1.475.387.227
Thereof TIV Building 118.319.171 118.319.171 118.319.171
GU Loss (US$) 2.500.000 600.000 1.000.000 v

Data accuracy matters - improvemé'r{t’of pricing adequacy

15 December 2023



Exposure Data - Agenda Munich RE
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Compliance

We need better data!
= But we need to take into account GDPR (DSGVO)
= Protect customers

= Better data AND Compliance creates effort. But it’s worth it!

Munich RE
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