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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




World’s Largest Retailer...

Carries No Inventory |




World’s Largest Media Company...

Creates No Content




- M

Public Safety

Oil & Gas

Modern facilities - New York City
have more than St O 4= - surveillance cameras
80,000 sensors in » e and sensors

generate 520 TB of
data per day, largely
unstructured

place, and a single '
reservoir will produce =
more than 15 PB of
data in its lifetime

Energy & Healthcare

Utilities

Each person will
generate 1 million
GB of health-related
data in their lifetime —
equivalent to about
300 million books

More than 680
million smart meters
will be installed
globally by 2017 —
producing more

than 280 PB of new
data to be analyzed
and acted upon

Source: IBM ; e —_



ource: IBM

-
Analytics: The Upside of Disruptiow
{

Insights from the IBM Global C-suite Study .

I

Three Disrupters -

Accelerated digitization

Radical technology changes

Knowledge replacing speculation
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The Technology is advancing rapidly and is ready...

New
Value

Machine

Sour_ce:APwC When will yOu be ready?
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More Regulations
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Introduction to the CCAR Framework

CCAR has overlaps with other new and ongoing initiatives

ICAAP
+ Static balance sheet
* ECfocus
* Time horizon

DFAST
Capital actions standardised
* Only summary disclosure
Quantitative assessment

SOX
* Financial statement-focused

EBAST
* Bottom-up approach
* Scenario and historical data-led

Basel I

* Static approach
* Narrow scope stress tests

BCBS 239
* Scope of data lineage

‘ MathWorks:
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The Decision Process for IFRS 9 Classification Model

Business Model: Hold asset in order to collect Business Model: Hold asset in order to collect

contractual cash flows?

contractual CF's and selling financial assets?

o YES

Cash flows that are solely payments of principal and
NO interest on the principal amount outstanding?

Y 4-°°

e : s E :
Equity investment? NO E _ Y

v YES Fair value option?

Held for trading? : NO .2

YES

ocCl uptinn? : ]
a NU

Fair ualue through OCI Fair value ihruugh profit or loss Amnrtlzed cost

BloombergBriefs.com

Source: Bloomberg
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1. Big Macro Environment Changes

2. Disruptive Technologies

3. More Reqgulations



MATLAB
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How others are coping with
these challenges
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JP Morgan: Scaling Research



Empirical Issue Observation (Buy-side Research)

a Factor Analysis

» Research Activity: Return decomposition (>100 factor-dimension)
» 1 time-series decomposition (desktop MATLAB) returns <60 Sec

> Decom of 1,000-10,000 return time-series “does not” complete

» Long-run processes prone to “failures” and take time to “repeat”

0 Portfolio Construction

> Research Activity: Optimization-driven Security-Selection
> 1 Portfolio Construction (desktop MATLAB) returns in time
> Optimize 500 Portfolio “does not” complete in time

> Long-run processes prone to “failure”

» Portfolio Construction frequently “misses” Market

Source: JP Morgan Chase




Scope of Discussion (Buy-side Research)

O Alpha Modeling
» Bottom-up Research - Investible Universe Selection, Ranking and Pairing

» Top-down Research - Asset Allocation by:
<+ Region

<+ Country

%+ Sector

<+ Factors

<+ AssetClasses

» Currency Overlay Algorithm
» Exotic Alpha signal generation

O Risk Modeling
» Fundamental Models
» Macro Models
» Statistical Models

O Tax Efficiency Research

O Transaction Cost modeling
~ Linear/Non-Linear Models Py
> T-Cost Estimates (Pre-Trade) | ) G
» T-Cost Analysis (Post-Trade) | i X
» Real-time Trading signal Generation

+

LK

#

Source: JP Morgan Chase



Techniques

Large scale:

1. Simulations (including flavors of Monte Carlo)
Regressions

Optimizations

Exotic, Big and Unstructured Data collection

Data Analysis of #4, with Al capability

High-speed transactional and market data collection
Data Analysis of #6

Historical time-series data collection (Analytics)

© ®© N O 0 » W N

Data Analysis of #8

10. Back-Test a
11.Stress-Test -

Source: JP Morgan Chase




Challenges

Desktop-driven Research faces challenge

J Lack of Advanced visualization
Highly customizable Ul

Speed and Performance
Portable Ul

d Lack of Enterprise Data Platform
» Enterprise Data Platform
» Big and Unstructured Data

d Lack of Scalable computational platform, specifically:
» In-Engine Data Usage, |lack of:
X Parallel Data extraction
*+ Large Scale and Distributed Data caching
» Desktop-based Computational engine — scale challenged:
Some lack of threading capability
s+ Most lack of horizontal scalability

Source: JP Morgan Chase

» Cutting-edge visual elements

*

*
0‘4



Scaling Research (generalized solution)

J Transition from Research (Desktop) to Production (Server-side)
1String it together:

Research Activity:

Deskiop:

MATLAB (Compute)
Terminals (Analytics Data)
Database (User Data)

Production Activity:

Data Server(s):

Deskiop:

Visualization MPS (Compute) : 8 Analytic Data

User Data

(Advanced Ul) Data Preparation

Service Provider

Source: JP Morgan Chase




Scaling Research (generalized solution)

Diagrammatic View:

Ul Client . Parallel-able Server(s) TN
[visualization] N
=
28
. {__—55; \_/
(9 T
\__/
Non-Ul Client __ c 2
[Batch/Report] = O
N
. ww.
Platform Graphic
Computing Process Unit %Ti‘
(IBM) (GPU) |
| (TTVT) | T Oy g

Source: JP Morgan Chase



Swiss Re: ICAM

(Internal Capital Adequacy Model)

4\ MathWorks
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Swiss Re’s Internal Risk Model ICAM (internal capital adequacy
model)

i icav 46 oo
Fi G vadae Tods

3
‘lx

Long history of using an internal risk model ==
to steer the company and for regulatory purposes: ===
Swiss Solvency Test (SST) and Solvency |l

Ul

mmmmmm

‘
J]J]Jl?l]]l]]]]]

a
p i} )

- For a decade, Swiss Re has used MATLAB to —

implement its internal risk model ICAM

b
« 1]

B
S
S i

s EEEEE B e

- ICAM is developed/maintained by Risk Modelling, = = =

a team of 13 people with a broad range of e cmia el 1 |
educational backgrounds e

%III %

e e e

Source:



ICAM Overview

Risk Factors Claims inflatiop

Wﬁign exchange rates
Equity prices

Loss Functions
A indsto:n/
Earthquakes
t Floods

Real estate prices
Credit spreads
Credit migration

Credit default rates

Interest rates

Liquidity

Policy lapses

and many more...

Economic e
Net Worth

Fire
Liability

Terrorism

Lethal pandemic

Operational risks
Reserve or pricing deficiency

Mortality trend/Longevity

Impact on Economic Net Worth

Source: Swiss Re

An integrated risk model is needed to understand the aggregate
joint impact of all risk factors on the total economic balance sheet

4\ MathWorks

42
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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 43



System Architecture

Source: Swiss Re

MATLAB Desktop

Model Development

‘ MathWorks:

Datawarehouse
(Oracle Database)

2SS

MATLAB Distributed
Computing Server

4 F 4 F
= -
4 H o MATLAB
= Compiler
Development
Production

Risk Reporting

Risk Reporting

Application —

(web interface,
MSBI, etc.)

- 4

Request < »
Broker <« » .
oD 4

MATLAB Production Ser

v‘er\;

Datawarehouse
(Oracle Database)

5SS

MATLAB Distributed
Computing Server

—=

44
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ICAM DemO (running on modified/artificial data) L S
(N ICAM main user interface a e
———r—

—————

=
S (P AL DET

Matoat Porfoso

s
~

Matoat Sev Model

£
H

1l 1

I |
AN |
| AN |

: ( set
=
(_totcatfreqnoss ) ((_Meat:  renit
OUEEmrD G
T — oy
- import input data
OISR ED @GR restore mput data
G —
‘export init data
import init data
C oot D R
Y @EEE  import et cota
T ch "

o|d
i
i

—
Resk Grp llem

Fisk lem

DataReader

cat Ev Loss MNatcat Event MNatcat Ev Reaizer

Wt A |

A Shock Dist GBI

Request SF Tt
Request COSF (&=
Regquest STD

Well-defined objects (risk factors, loss
functions, loss transformations, etc.)

keeping track of all dependencies

Directors and officers i}
Auditor's professional indemnity
Creatt gefaull
Credit migration
Foreign exchange
Variable annully basis risk
Commodity
Credi spread
Equity
Equity voia
FM infiation
interest rate
Interest rate vola
Real estate
Engineering

Property
Generic labilty

Source:

Swiss Re

—
D
o}
X
(1)
=)
=
~
<
=
0]
~
3
o
=
~

Master data hierarchies

45
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ICAM Demo (running on modified/artificial data)

Risk system monitor RELEASE_0.58.0 a A NEES
U Risk System monitor =B
= o) o) o ) o )] [ ) Py Lo ey E=n  eenloomEm (T
Copnnat | [Comea ] [Cwesn ) [“wea ] (Ctkeea]) [ wio ] [ vee ] [gmor ) [Cveer ] [(eona ) [Woeoo ] [Coocar ] [acorur] [(bosss ] [Corox | oo} e A . |
- - - e J[ erec ][ eran ] _ _ Version: 1 |
Opslaﬁum! risk. I OPID I ups‘rs |_oroas | I OPR I L= TP PR [_ems CPDVAR Em.! Requests Output Ownerf Daniel Meier
i cor ]| oeey ] o (e ][ erca | _ — g:zz?ﬁ";?.“‘?‘::\%gswrveEverataTranstrn‘latiDn task extends the
- - _ _ -~ _ _ i [ e | [ceovac | (eeavee ] [ceovac | YIELD_CURVE_EVM data class to cover all currencies given in CURRENCY by
Validation rules run _ = using T5_WAPPING
ces || ceoas |-| e || cem [ |[ teee | Deferred tax
on data classes | W | All data classes and tasks have an
e o e oo owner/deputy, description, version
= CE’SI CE\I'SI
L - NaTcey
MATCSEW o
IAII wvalidation rules j
D&0 and PI
= -l Dcsnl IShuw by dimension j
|_ooe_|
e | E IShnw by owner j
Cos Ja [ es |
| Column name |Data type [P [N]

Y e

MG |
[ Tcerc | ICAM NG Result
request
P&C reserving _ _ _ . _ _ EVM balance sheet . . . - I=ru|
- EHW Hm [l Hw —— [ o) i) o] oo | e
| ma | Default
outputs

u:msl FMERSI - e | o

ﬁ [Fucom | [ e |

AMPSI AUGPSI = -ﬂi

== :
Yield u.ruas [ cesu | ms{

mm - RILER m

Other Imncu’n_:'" mﬁ" n.zs'_," Ml;l | m’:” IIFKG'_,” uui.u;|

Calculation 1016, workflow 8225 CALCULATE

Uﬂny o= scsrulns =1 =1 =D Explore data classes
LTSNI]D LTSLOC LTSL LTSCF I.TEIS +
| LTSACLE | ﬁ- LTc.c [ss | m lﬂﬂ Show workflow
= e =
Keeplng track of Showrhide edges
= all data flows Data (Task) S Showihide nactive
[ useor | [ usnanr | A I Tasks (transformations, filters, Acd taskidata
(simple tables) E=== ﬁﬁ T models, pre-processing, etc.) Data (DWH) Data (CTF) S
Source: Swiss R Lses Cimoe] [uecor | (TN 46
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RaboBank: Goal Monitor



Rabobank needs Goal Monitor to serve clients! ‘g

Rabobank
» Questions of clients arise, when they come for advice regarding their

financial situation:
* What can | expect after 20 years of investing?
* What is the (downside) risk of my portfolio over time?

* What is the chance that | support my children to university?
» As financial markets are unpredictable, Rabobank does need to provide

insights though.
» We simulate the dynamics of the financial markets with Goal Monitor!

Source: RaboBank



a Wijzig beleggingsdoel

éq Hoe wilt u uw doel bereiken? (3)

Huidige portefeuillewaarde € 4.465.749
Doelbedrag

ea—— | € 50.000.000
Looptijd

CEEE—— — 737 jaar
Einddatum T 01 01 20547 :

Extra inleggen

Eenmalige inleg

Periodiek inleggen

Met welke frequentie wilt u inleggen?

—

Per Maand (v'

Source: RaboBank

Kans dat u uw doel bereikt

Minimaal Kleine kans Op koers Grote kans

° Toon suggesties

Verwachting (O

€ 80.000.000

€ 60.000.000

doel € 50.000.000
EA0555,000

€ 20.000.000

€0

® 06 ¢ O

Nu Januar 2054
Portefeuillewaarde @ € 4.466.749
Goede markt (1) €82.978.920
Normale markt () €32.615.230
Zeer slechte markt @ €8.022934




Observations &  Questions... $

Rabobank

* Yearly € 2 million foran external system  « lIsitreally that hard to build internally??!!

* But...other parties also buy the same system . Do we have the expertise to build internally
for their clients though?

* But...we don't have any suitable software . Which software would be the best for
Rabobank?

o) |

2

Source: RaboBank



Before MATLAB... A

Rabobank

Programmers of IT-specialists for
the calculation front-end
rules visuals

Quantitative

Analysts

Source: RaboBank



...after MATLAB

Quantitative
Analysts

MATLAB

Programmers of
the calculation
rules

4

Rabobank

IT-specialists for
front-end
visuals

MATLAB
production server



Anothersaving! $€£ (§8
° =

* Time = Money!

» Much quicker implementation of adjustments in source code by the
quantitative analysts

4

Rabobank



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

57
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1. Big Macro Environment Changes

2. Disruptive Technologies

3. More Reqgulations



" MathWorks

© 2017 The MathWaorks, Inc.



