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Gestion des garanties
(Collateral Management)

Alex Fleischer
Avant vente Optimisation ILOG Europe
afleischer@fr.ibm.com
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= Context of today’s seminar
"What's ILOG Optimization?
*How does it work?
»Recent Optimization developments
= What can it achieve in Finance ? — use cases
=Collateral Optimization
= Q&A

||
!!:n:
i‘,,iil
=

3 #solconnect13




IBM SolutionsConnect 20

Where does Optimization sit in the Business Analytics Spectrum?

Business Analytics Landscape - ILOG stands for Intelligence Logicielle

' - .. How can we achieve the best outcome
Stochastic Optimization including the effects of variability?

An IBM Company

Prescriptive
How can we achieve the best

i | outcome? Optimization
% Predictive modeling ‘What will happen next if 7
g y § oPss
T | Forecasting What if these trends continue?
p> Predictive .
2| Forecasting
Q | Simulation What could happen.... ?
2 . .
8 Alerts What actions are needed? S imu | ation
o
O Query/drill down What exactly is the problem? C 0 g nos

Ad hoc reporting How many, how often, where? Descriptive SOfth‘Ilare

Standard Reporting What happened?

Degree of Complexity Repor’[i ng
Based on: Competing on Analytics, Davenport and Hamns, 2007
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The three cycles of tech growth and digestion
Business end govemnmaent nvestmeatin IT aspercentage of GOP And rew Bartels Of Forrester ResearCh
| Weidion  irodien modifton - foroditon says: there have been only three
prowt igestion  9OWt i h igestion | 970wt - : :
- T T e ':":“"d““L major IT technologies since 1960
L

Ce iy (mainframes, PCs, networking), but
that the fourth wave has started. It is
“smart computing” or “optimization”.

US ITinve st ment-to- GDP mtio
; 7

Lommun UFD Sqnpaieern
© S © Gl 13 & ¢
& & @ & & &8

Sousce: U Commerce Department 1or 1956 1o 2008; Forresier Research forecasts for 2009 10 2016
*Foeroster fospcaits

Networked Automated business
COMpUEINg Processes
Personal Automated individual
computing transactions
Mainframe Autormated high-requency
computing business transactions
55157 Source: Forrestar Research Inc.
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Successful companies achieve significant savings by using

deeper insights from Optimization

€40 mil

Amount a major
transportation
company reduced
operating costs
annually through
better allocation of
rolling stock-.

$240 mil

Amount a central
securities depository
saved financial
institutions in 18
months by faster
clearing of securities
transactions-.

e

~

—

€50 thou

Amount a power
system operator
reduced daily costs to
consumers through
better dispatch of
generators-.

$226 mil
Amount a major
hotel chain
increased annual
revenue by offering
the right product to
the right customer
at the right price.
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How Does Optimization Work?

* Possible choices (Decisions)

» Constraints L
» Goals Minimized

Costs

Demand to be Met |
Resources Available

Costs, Yields & Recipes | »
Operational Constraints '

& Customer Preferences

MATHEMATICAL
MODEL(S)

Using one or many Spesite \ Optimised ( Mamized

Assignments/ Decisions Yields

Best Possible
Timing of
Activities

Business Goals I

© 2012 IBM Corporation
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Portfolio Management Example

Portfolio return
Minimized
Costs

Demand to be Met |
Resources Available

# Using one or many
Costs, Yields & Recipes >
Operational Constraints '
& Customer Preferences I

MATHEMATICAL
MODEL(S)

Specific S -
Repsource Optlmlsed Maximized

Assignments/ Decisions Yields

Best Possible
Timing of
Activities

Business Goals |

Asset allocation

- Asset expected returns Minimize risk (asset std deviation, correlations)
- Asset std deviation of returns °F CVaR
Subject to

+ Asset return correlations
Sum (asset expected returns) 2 target
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IBM SolutionsConnect 2013
Build a custom model

Simple Portfolio Optimization model

range float FloatRange = 0.0..Wealth;
float alpha = ...;

float Covariance = ...;
float Return = ...;

dvar float Allocation[Investments] in FloatRange; // Investment Level \-

dexpr float TotalReturn = sum(i in Investments) Return[i]*Allocation[i];
dexpr float TotalVariance = sum(i,j in Investments) Covariance[i][j]*Allocation[i]*Allocation][j];
dexpr float Objective = alpha * TotalReturn — (1 - alpha) (Rho/2)* TotalVariance;

Maximize Objective;

// sum of allocations equals amount to be invested

allocate: sum (i in Investments) (Allocation[i])) == Wealth;

}
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Decide how to use your models

P e e e e e e e M M M M M M M M M M R M MEm M e R MEm M M REm MEm M M MEm MEm M M M M M M R M M e e M M e e M e e G —— o - = -
——

! oDM Enterprise

Application Development

Tools
Data Modeling - Graphics - WAS

Custom GUVI/
Batch App

ODM Studi

s ‘,
A\
J

Model Development Tools ¢

CPLEX Studio (IDE) - OPL Modeling Language

Server

|
I
|
| Optimization| Data Server
|
|

. ~ G
Conmagion Optimization Solvers )
<::::> Math Programming Constraint Programmin
& APIs .
CPLEX Optimizers CPLEX CP Optimizer

'CPLEX O
’ #solconnect13
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IBM SolutionsConnect 2013
Progress in Linear and Integer Programming (CPLEX engine)

= Since the early 90s
— Linear Programming

 Algorithmic: More than 2000 times 1400 100
faster
1200
» Hardware: Factor 1000
* Net: Algorithm * Machine ~ 2 000 1000 1
8
000x 2 5
. E 8001 -
— Integer Programming g g
« Tremendous improvements -§600- g
- Still, experimentation can be " ol
necessary
—Algorithmic controls 201
—User knowledge o — :
—(Re-)F lati 2838383885222y
(Re-)Formulation 3833238 88838888
= Benefits Integer Programming
Date: 31 Oct 2012
— Larger, more accurate models Testset: 3177 models (1753 in > 10sec, 1515 in > 100sec,
. . . 1354 in > 1000
« Example: Portfolio optimization Macting: o) Intl X5650 @ 2.67GHz, 24 GB RAM, 12 threads
: (deterministic since CPLEX 11.0)
under uncertainty Timelimit: 10,000 sec

— Optimizing over multiple processes
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IBM SolutionsConnect 2013
ILOG ODM Enterprise Solve — portfolio rebalancmg

Solve Progress

3 positions moves maximum
Solve launched 2/7/12 11:39 AM Time elapsed: 0:00:02 Percent from Optimal Solution: 0 %

J Solution found

[!-1 NI I I EITEITITEITEIPTEITEIFTEITEPTEIFTEPTETEPTETETET ﬂl]

@ Combined Objective = 1119491.02 Best Possible Optimal Solution [ + Hide chart

2EG

1.5E6 —

1EG —

565 4= N\__f

T T 7T r r r r r [ rrrr rrr7r r [ rrrrrrrr 7 [ rrrrrr rrr [ rr rrr rrrr [ rrr Ty

0 ms 100 ms 200 ms 300 ms 400 ms 500 ms
@ Score = 1,119,557.26 ;i-‘ » Show chart
Transaction Fixed Cost = $ 30.00 B » show chart |
Transaction Variable Cost = $ 36.24 B » show chart
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ILOG ODM Enterprise Results

2,000 -
1,404
1,153 T569 T 1153
427 Ej I_I 5501550 46?
N | l Bl l@ ool B | |
GE12 ' RO12 ' DF35 | BROD | MSFTOD | VIVOD | IBMS | UBSOD | TIOO snpoo :

3 #solconnect13

Positions changes X I (3 Portfolio after r

» Filter is not active. Displaying 19 rows

Company Name Presence
:GeneralElectric
Roche
DeutscheFinance
Bristol

Microsoft

Vivendi

IBM

\UBS
TexasInstruments
SAP

Infogram
\UStreasury
Alcatel

Compag

Bull

Cross
\CreditSuisse
Novartis
CentralElectric
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ILOG ODM Enterprise Results

@' PortfolioRebalancing - Portfolio pie chart

EFlIe Edit Scenario View Window Help

5 o = P .
1 =R R IR T Y P =)
: Scenarios Overview & X Positions changes X ] [3 Portfolio after rebalancing x l fills Buy Chart X ] filfls Sell chart x ] filfy Owned quantities X "dﬁ Portfolio pie chart x [ [§} Companies in the portfolio X ] {8 Portfolio val...on and quality x ] 4
| § workspace i - - . B i - N -
New Default Scenario
~ 3 positions moves maximum M cere
RO12
M or3s
BROOD
: Scenario Explorer g X MSFTOD
=7 Initial Portfolio | 7 vivoo
[ Portfolio Before Rebalanding B &S *
il Portfolio pie chart (before reb: UBS00
=-[ Constraints and Limits TI00
[ Allowed operations
Limits by Security types and Ci . IS::SDD ‘
[ Limits by Industries =
[ Limits on assets and available 1 [ usiz
[ Limits on Cash by Currency AL423
[ Tolerance on limits . GRSE
@ Positions changes [ crqoo
- Solution [ suLLoo
[ Portfolio after rebalancing CROD
[ Companies in the portfolio B csoo
f‘} Portfolio valuation and quality | = NOVOO
[ Cash per Currency o
[ Distribution per industry
Charts GE12 REF
Fie
-l Buy Chart RO12 REF
i flfly Sell chart DF35 REF
i ‘_L{E Owned qu-anunes | BROO REF
{ll{s Portfolio pie chart v MSFTO0 REF al
<] | E3 0 || VIYOOREF — e 1
£ Legend X lssues R.X_ } ScenarioStatus B X
Key column Description Location Task Name Solve
Relaxed requirements Result up to date Yes
Frozen values Last run outcome Success
Differences Last run duration 0:00:04

Result proven optimal  Yes
Highest relaxed priority High
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Optimization Applications in Finance
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IBM SolutionsConnect 2013
Optimization Problems in the Financial Industries

Classic Applications

= Portfolio Optimization

= Trade Matching and Timing
= Asset-Liability Management

= Cash Management

Novel Applications

= Loan Configuration and Lending
= Derivatives Pricing

= Workforce scheduling/dispatch
= Ad scheduling

= Targeted Marketing

= Collateral management

= Trade Settlement - Netting
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= New laws
»Basel 3
»Strengthens capital requirements for counterparty credit exposure
»Dodd-Frank and EMIR

=Clearing derivatives trades through Central Counterparty Clearing
(CCP)

=Collateral for OTC and Bilateral Swaps
= No free liquidities any more; Customers demand their collateral be segregated

= TABB Group estimates participants will need to find an additional $1.6 trillion to
$2.0 trillion in additional collateral to meet the new margin requirements.

= Citigroup and many other major banks say the same.
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= Offsets, Cross-Product, Cross Asset Margining.
= Consolidated View of Firm Collateral

= Collateral Optimization
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Collateral Optimization, How Does it Help?
= Collateral can no longer be kept in silos across
the different desks.

= A central platform combines and net each
counter-party’s transactions into one collateral
requirement.

= A central platform combines all assets into one
central repository for collateral purposes.

» Optimization allocates the available collateral
» Haircuts
= Position Limits
» Asset Type Limits

= During the day, identify trades

» Limit unsecured/treasury funding
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Centralized control of collateral inventory

4.7% reduction in funding costs (5.3 basis points when comparing the effective funding rates)

Equivalently, a 4.93% increase in leverage with the same assets [1/(1-4.7%)]

Ability to determine which assets, when purchased in the market, will reduce funding costs the most

Reduced cash required to facilitate rebalancing

~
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First step
real time inventory allocation

Second step :
same but with the future in mind with rebalancing cost

- Optimizing the CSA
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'‘Credit Support Annex'

A credit support annex provides credit protection by setting forth the rules governing the mutual posting of
collateral. CSAs are used in documenting collateral arrangements between two parties that trade privately
negotiated (over-the-counter) derivative securities. The trade is documented under a standard contract
called a master agreement, developed by the International Swaps and Derivatives Association (ISDA). The
two parties must sign the ISDA master agreement and execute a credit support annex before they trade
derivatives with each other.
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Collateral optimization
Customer

= A huge European bank

Problem
* Minimize the needed collateral to cover
positions
» Take into consideration all possible hair cuts
» Optimal use and price
 Avoid sub optimal pledge

Solution
* IBM ILOG CPLEX computes the minimal use of
available collateral all day long

Benefits
« Clients — can do more on the market with less
assets, which is key with scarce liquidity
« The company — differentiation from
competitors, reduced cost, grew business
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Collateral optimization
= Customer
= A medium size European bank

» Problem
* Margin call optimization
» Balance Sheet Optimization
« Positions compression
* IBM ILOG ODME/CPLEX computes the
minimal use of available collateral all day
long

\!ndexes - day, 12

S S g S —-———SCICI:V'-,,_

= Benefits
« The company can do more with less
+ Better balance sheet
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Indeval (Mexican Central Securities Deposﬂory)

What if you could raise an entire country’s economy through more efficient securities transactions?

A private securities depository organization in Mexico implements a customized solution to reconcile and complete trading

operations faster and more efficiently.

The need

Indeval was looking for a solution to
process security transactions in real
time, rather than on a daily basis, to
provide the best service to the Mexican
Stock Exchange and be more cost
effective for trading partners.

ﬂ S.D. INDEVAL

= ~Instituto para el Deposito de Valores

Solution Components

= |IBM ILOG CPLEX Optimization Studio
= IBM System p5 running AIX

3 #solconnect13

Business Results

— Real time reconciliation and completion of trading operations for more
than USD$250 B in average, every day

— Reduced liquidity requirements for trading partners by 52 percent

— Increased the volume of operations by 26 percent

— Reduced the costs of each trading transaction for electronic trading
facilities, the Stock Exchange and trading brokers

— Enhanced Mexico’s risk status among analysts

“By building a unique technology solution for our securities services, we now
better serve the Mexican Financial Community and trading partners. We are
very proud that this solution has played a key role in helping elevate the
economy of Mexico.”

Jaime Villasenor

Chief Risk Officer, INDEVAL
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A Large Central Bank in Europe

IBM ILOG Optimization on z/OS as a core technology for a night
settlement module

Business Results
— Settling more trades at lower cost will increase liquidity and capital flow.

— Using IBM Optimization will allow the bank to respond more quickly to new
constraints as legislation and customer behavior changes.

— The optimized settlement system should free up hundreds of millions of euro
worth of collateral used to back up trades.

Solution Components

= IBM ILOG CPLEX on z/OS
" |IBM Labs, Lab services and Research involved
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Risk and Cost

[ Custom ]
Optimization

Flexibility & Adequation
with real life requirements

[ Package }

[ Tailored }
Optimization
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= But then how to answer WHY ?
» Break symmetries to have one and only one possible solution
» Use optimization to configure the optimal set of rules

= [f the main concern is fairness
= Use random before solve

» Back and stress testing

» Optimization allows back and stress testing thru simulation and what if
analysis

= Even if the result is not used
» The gap measures the cost of not using the optimal solution
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Optimization is Everywhere but finance provides the
biggest return on investment for ilog optimization
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