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Set guidelines for comparative analysis of 
Verisk’s Next Generation Modeling 
and OASIS Loss Modeling Framework

Secondary uncertainty 

distributions

Definition of ground-

up (GUP) loss

Policy terms 
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Objective
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Architecture of a catastrophe modeling platform 
and sources of learning

Overview

Sources of learning for OASIS 

Documentation, GitHub Materials, Conference Presentations, Reviews with the Oasis Team
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1
Secondary uncertainty 
distributions & 
ground-up loss

Integrating intensity and vulnerability into 

discrete damage-ratio distributions enables a 

more accurate construction of ground-up loss.



© Verisk Analytics, Inc. All rights reserved.6

Intensity and vulnerability integration to a 
discrete probability distributions of damage ratio

Secondary uncertainty distributions & ground-up loss

VERISK: 
Secondary uncertainty 

distribution of damage 

ratio in probability 

density form
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OASIS: Effective damageability distribution 

in cumulative density form
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Construction of the ground-up loss

Secondary uncertainty distributions & ground-up loss

VERISK: Discrete ground-up loss distribution OASIS: Sampled ground-up loss set
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𝐷𝑎𝑚𝑎𝑔𝑒 𝑅𝑎𝑡𝑖𝑜 ∗ 𝑇𝑜𝑡𝑎𝑙 𝐼𝑛𝑠𝑢𝑟𝑒𝑑 𝑉𝑎𝑙𝑢𝑒 = 𝐺𝑈𝑃
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෍𝐷𝑅 ∗ 𝑇𝐼𝑉 ∗ 𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 = 𝐺𝑈𝑃 𝐸𝑉
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2
Sampling &
accumulation 
of loss

A unified loss accumulation framework 

incorporating damage sampling and correlated 

dependence.
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Portfolio

Location 1

Location 2

Location 3

Generalized loss accumulation schema

Sampling & accumulation of loss

Building

Contents

Other Structure

Business Interruption

Coverage to 
location 

accumulation

Location to 
portfolio 

accumulation
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Verisk and OASIS

Sampling & accumulation of loss

Verisk: 
Mixture method copula with empirical, actuarial marginals

OASIS: 
Monte Carlo with stratified sampling from discrete marginals

Discrete, Actuarial 
Marginal A

Discrete, Actuarial 
Marginal N

Fully Dependent 
Co/Monotone  [A+N]

Fully Independent, 
Convolved [A+N]

Mixture Copula [A+N] 
from Empirical, 
Actuarial Marginals

Discrete 
marginals A, 
…, N

© Under Active 

US Patent Application
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Loss accumulation with coverage correlations 
by peril & by mean damage ratio in Verisk

Sampling & accumulation of loss

+ +

Discrete, Actuarial Marginals by Coverage Mixture Copula for Location

A+C AC+B ACB+D
0 to 0.01
0.01 to 0.02
…
0.99 to 1.00

      

        

MDR
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Sampling from effective damage distributions by 
coverage and accumulation to location ground-up loss in OASIS

Sampling & accumulation of loss

damage factor

𝐶𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝑈𝑛𝑖𝑓𝑜𝑟𝑚𝑠 ~ 𝑈 0 1 ~𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑏𝑦 𝐺𝑎𝑢𝑠𝑠𝑖𝑎𝑛 𝐶𝑜𝑝𝑢𝑙𝑎 𝐷𝑎𝑚𝑎𝑔𝑒 𝐹𝑎𝑐𝑡𝑜𝑟 𝐴 ∗ 𝑇𝐼𝑉 𝐴 = 𝐺𝑈𝑃 𝐴

𝐷𝑎𝑚𝑎𝑔𝑒 𝐹𝑎𝑐𝑡𝑜𝑟 𝐵 ∗ 𝑇𝐼𝑉 𝐵 = 𝐺𝑈𝑃 𝐵

𝐺𝑈𝑃 𝐴 + 𝐺𝑈𝑃 𝐵 = 𝐿𝑜𝑐𝑎𝑡𝑖𝑜𝑛 𝐺𝑈𝑃
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Spatial correlation coefficients by peril 
and by geo-spatial distance [Verisk]

Sampling & accumulation of loss

𝝆𝟎 𝑓𝑜𝑟 1𝑘𝑚 𝑔𝑟𝑖𝑑

𝝆𝟏 𝑓𝑜𝑟 5𝑘𝑚 𝑔𝑟𝑖𝑑

𝝆𝟐 𝑓𝑜𝑟 𝑒𝑣𝑒𝑛𝑡 𝑓𝑜𝑜𝑡𝑝𝑟𝑖𝑛𝑡
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Mixture copula for loss accumulation with empirical, 
actuarial marginals & spatial correlations [Verisk]

Sampling & accumulation of loss

© Under Active 

US Patent Application

Location A Location N

Fully Dependent 
Co/Monotone  [A+N]

Fully Independent, 
Convolved [A+N]

Mixture Copula [A+N] = (weight)*Convolved + (1 - weight)*Co/Monotone



© Verisk Analytics, Inc. All rights reserved.15

Definition of correlation factors for ‘Groups’ & ‘Items’ in OASIS

Sampling & accumulation of loss

Group A Group B Group C

Group A

Group B

Group C

𝝆𝟏

𝝆𝟏

𝝆𝟏

Group A

𝐹𝑢𝑙𝑙𝑦 𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡 𝑎𝑐𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑮𝒓𝒐𝒖𝒑 𝑩
= 𝒍𝒐𝒄𝒂𝒕𝒊𝒐𝒏 𝟏⮾ …  ⮾𝒍𝒐𝒄𝒂𝒕𝒊𝒐𝒏 𝟒

Group C

𝝆𝟏

𝝆𝟏

𝝆𝟏
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Sampling location / coverage loss with Gaussian Dependence 
Structure to accumulated pre-layer & portfolio loss in OASIS

Sampling & accumulation of loss

𝐺𝑟𝑜𝑢𝑝 𝐴 + 𝐺𝑟𝑜𝑢𝑝 𝐵+ . . . = 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜

Portfolio GUP Loss Set

𝐶𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝑈𝑛𝑖𝑓𝑜𝑟𝑚𝑠 ~ 𝑈 0 1 ~𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑏𝑦 𝐺𝑎𝑢𝑠𝑠𝑖𝑎𝑛 𝐶𝑜𝑝𝑢𝑙𝑎
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Deriving and Calibrating Loss Accumulation Schemas 
and Correlation Coefficients from Historical Claims Data

Sampling & accumulation of loss
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3
Policy terms & 
conditions and
risk transfer

A comprehensive framework for applying complex 

insurance and reinsurance terms, structures, and 

transfer of view-of-risk.
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Application of Policy Terms and Conditions on Loss 
Distributions in Verisk and on Sampled Loss Sets in OASIS

Policy terms & conditions and risk transfer

Discrete Probability Density 
Distribution of Loss

𝐺𝑟𝑜𝑠𝑠 𝐿𝑜𝑠𝑠 = min{Limit %Ceded ∗ [max GUP Loss − Deductible 0 ]}

𝐸𝑉 𝑜𝑓 𝐺R =෍𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 ∗ 𝐺𝑟𝑜𝑠𝑠 𝐿𝑜𝑠𝑠 𝐸𝑉 𝑜𝑓 𝐺R =
1

𝑁
෍𝐺𝑟𝑜𝑠𝑠 𝐿𝑜𝑠𝑠
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Support for multi-tiered, complex & stacked insurance contracts

Policy terms & conditions and risk transfer

Loc 1 Loc 2 Loc 3 Loc 4 Loc 5 Loc 6

Sublimit A Sublimit B

Sublimit C

Policy Layer
Multi-Tiered Stack Verisk Oasis

Location X X

Campus X X

1st tier sublimit X X

2nd tier sublimit X X

3rd tier sublimit X X

Occurrence Layer X X

By Coverage Layer X X

Annual Aggregate Layer X
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Support of insurance terms & conditions

Policy terms & conditions and risk transfer

Location Terms Verisk Oasis Layer & Sub-Limit Terms Verisk Oasis

Coverage & Site Deductibles X X Min-Max Deductible X X

Combined Deductibles X X Franchise Deductible X X

Franchise Deductible X X Blanket Deductible X X

% of Loss Deductible X X Coverage Deductibles X X

Min-Max Deductible X X Combined Deductibles X X

Mini Policy Deductible X Annual Aggregate Deductible X

Annual Aggregate Deductible X Blanket Occurrence Limit X X

Coverage & Site Limits X X Excess Occurrence Limit X X

Annual Aggregate Limit X Annual Aggregate Limit X

Extra Expense & Recovery Limit X X Occurrence Limit by Coverage X X

EQ Fire Expense Limits X Sub-Limit by Sub-Peril X X

Step Policies X X Nested Sub-Limits X X

Offshore [CSL AI, CAI] X
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Support for multi-tiered, complex reinsurance structures

Policy terms & conditions and risk transfer

RE Type Risk Types, Attachment Targets

Location Layer Contract Geo Zone Portfolio

Facultative X, X X, X

Surplus Share X, X X, X

Per-Risk XOL X, X X, X X, X

Quota Share X, X X, X X, X X, X X, X

CAT XOL X, X X, X

AGG XOL X X

Q
S FAC

XPR Q
S

XPR

Locations

Q
S

Layers ∑GEO=Portfolio

XOL XOL

AGG XOL

⮾

⮾

Verisk, X
Oasis, X

Multi-tiered back/allocation

© Under Active 

US Patent Application
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Mean-based and parametric uncertainty, data 
and view-of-risk transfer for reinsurance analytics

Policy terms & conditions and risk transfer

Year ID Event ID
Expected Value 

of Loss
Standard Deviation of 

Loss
Max Quantile of 

Loss
GUP
GROSS
Pre-CAT 
Net

Year ID Event ID
Expected Value 

of Loss
Standard Deviation of 

Loss
Max Quantile of 

Loss
GUP
GROSS
Pre-CAT 
Net

Year ID Event ID
Expected Value 

of Loss
Standard Deviation of 

Loss
Max Quantile of 

Loss

GUP

GROSS
Pre-CAT 
Net

𝑉𝑒𝑟𝑖𝑠𝑘 𝑌𝑒𝑎𝑟 𝐸𝑣𝑒𝑛𝑡 𝐿𝑜𝑠𝑠 𝑇𝑎𝑏𝑙𝑒 
≡

𝑂𝐴𝑆𝐼𝑆 𝑀𝑜𝑚𝑒𝑛𝑡 𝑃𝑒𝑟𝑖𝑜𝑑 𝐿𝑜𝑠𝑠 𝑇𝑎𝑏𝑙𝑒

⮾

𝑉𝑖𝑒𝑤 𝑜𝑓 𝑅𝑖𝑠𝑘 
𝑇𝑟𝑎𝑛𝑠𝑓𝑒𝑟

𝐶𝑅𝑆 𝑅𝑒𝑖𝑛𝑠𝑢𝑟𝑎𝑛𝑐𝑒 
𝐴𝑛𝑎𝑙𝑦𝑡𝑖𝑐𝑠 Engine

𝑀𝑒𝑎𝑛 𝑏𝑎𝑠𝑒𝑑 𝑅𝑜𝑙𝑙 𝑢𝑝 
𝐸𝑉  𝐸𝑉2  …  𝐸𝑉𝑁

𝑃𝑎𝑟𝑎𝑚𝑒𝑡𝑟𝑖𝑐 𝑅𝑜𝑙𝑙 𝑢𝑝
Г [µ, σ, max]; 
В [µ, σ, max]
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Verisk is committed to simplifying the process of transitioning 

to our Next Generation Models and to enabling you to deploy 

your own views of risk throughout your workflows.

Today’s presenters

Ivelin Zvezdov

Head of Aggregate & Financial Modeling,

Verisk Catastrophe and Risk Solutions

Ivelin.Zvezdov@verisk.com

Let the conversation begin.

+1.617.267.6645

contactus@verisk.com

verisk.com/resources/next-generation-models-ngm/

mailto:Ivelin.Zvezdov@verisk.com
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