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The Impossible Becomes 

Possible
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Technology Disruptions
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World’s Largest Taxi Company…

Owns No Vehicles
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World’s Largest Retailer…

Carries No Inventory
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World’s Largest Media Company…

Creates No Content
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Source: IBM
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Source: IBM
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The Technology is advancing rapidly and is ready… 

Source: PwC



24

More Regulations
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1. Big Macro Environment Changes

2. Disruptive Technologies

3. More Regulations
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MATLAB
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How others are coping with 

these challenges
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JP Morgan: Scaling Research



32Source: JP Morgan Chase
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Swiss Re: ICAM
(Internal Capital Adequacy Model)
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Swiss Re’s Internal Risk Model ICAM (internal capital adequacy 

model)

▪ Long history of using an internal risk model

to steer the company and for regulatory purposes:

Swiss Solvency Test (SST) and Solvency II

▪ For a decade, Swiss Re has used MATLAB to

implement its internal risk model ICAM

▪ ICAM is developed/maintained by Risk Modelling,

a team of 13 people with a broad range of

educational backgrounds

Source: 
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ICAM Overview

and many more…

Claims inflation

Foreign exchange rates 

Equity prices

Real estate prices

Credit spreads

Credit migration

Credit default rates

Interest rates 

Liquidity

Policy lapses

Windstorms                                                  

Earthquakes                                 

Floods                                   

Fire                                 

Liability                         

Terrorism                     

Lethal pandemic            

Operational risks              

Reserve or pricing deficiency

Mortality trend/Longevity

An integrated risk model is needed to understand the aggregate 

joint impact of all risk factors on the total economic balance sheet

Loss Functions
Risk Factors

Impact on Economic Net Worth

Assets Liabilities

Economic 
Net Worth

Source: Swiss Re
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Why MATLAB?

“MATLAB approach” – why and how are we using MATLAB?

▪ All-in-one solution: parallel computing, data import/export, profiler, 

debugger, unit testing framework, GUIs, algorithm collection, speed, etc.

▪ Flexibility for Risk Modellers

▪ KISS principle (keep it safe, simple, smart, etc.)

▪ MathWorks is a strong partner to avoid FOMO (fear of missing out) while 

current tools landscape is growing too fast to follow

Source: Swiss Re
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System Architecture

Development

MATLAB

Compiler 

SDK

MATLAB Distributed 

Computing Server

MATLAB Desktop

Risk Reporting 

Application

(web interface, 

MSBI, etc.)

MATLAB Production Server

Request

Broker

Production

▪ Model development in development 
(and training) environment, 160 workers 
on MDCS, use of Parallel Computing 
Toolbox, 30+ users working directly with 
MATLAB

▪ Generation of risk reports in production 
environment, 224 workers on MDCS, risk 
reports essentially are consumed by the 
whole company as well as external 
stakeholders, e.g. regulators, auditors, 
rating agencies, etc.

Datawarehouse

(Oracle Database)

MATLAB Distributed 

Computing Server

Datawarehouse

(Oracle Database)

Risk Reporting

Model Development

Source: Swiss Re
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ICAM Demo (running on modified/artificial data)

ICAM main user interface

Legal entity network

Master data hierarchies

Export/modify/import 
functionality for all objects Well-defined objects (risk factors, loss 

functions, loss transformations, etc.) 
keeping track of all dependencies

Data visualization

Contributions to shortfall

Dependencies

Source: Swiss Re
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ICAM Demo (running on modified/artificial data)

Risk System monitor

Data classes 
(simple tables)

Tasks (transformations, filters, 
models, pre-processing, etc.)

Validation rules run 
on data classes

Keeping track of 
all data flows

All data classes and tasks have an 
owner/deputy, description, version

Source: Swiss Re
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RaboBank: Goal Monitor



50Source: RaboBank
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HSBC: Global Risk Platform
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HSBC: transparency, common platform

▪ Adopting MATLAB to accelerate model development and deployment to 

production

▪ Sharing models and model development tools across the bank

▪ Driving consistency and traceability, avoiding compliance issues

▪ Analysts spend less time on mundane work

Global Risk Analytics

Wholesale 

Risk
Traded 

Risk

Financial 

Crime and 

Compliance

Model Risk 

Validation

Strategic Analytics
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1. Big Macro Environment Changes

2. Disruptive Technologies

3. More Regulations
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