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Traditional Approach to Risk Management
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Traditional Approach to Risk Management
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Impact of Growth vs. Volatility on Valuation: Banks that Survived

P/B Valuations: Growth/Vol Contributions
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Impact of Growth vs. Volatility on Valuation: Banks that Failed

P/B Valuations: Growth/Vol Contributions
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Attributes of a Desirable Benchmark through the Credit Cycle

Earnings Path through Credit Cycle

Benchmark
Underperformance

Benchmark
Outperformance

Region 2
Systematic
Benchmark

Active Lumpy N,
Credit Portfolio i

Time

Question to Consider:

Which underperformance region is worse for the stock price and PE multiple? Region 1 or Region 2
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Excess Concentration Management - Goals

o Portfolio Alignment
Alignment of credit risk into portfolio that is consistent with risk distribution strategy.

o Market Value Transparency
Quantifies the opportunity cost associated with originating/renewing transactions
relative to comparable risk available in market.

o Efficient use of Credit Risk Capital
Ensure sufficient relationship value to justify concentration risk and cost of hedging.

o Governance
Leadership review and approval of transactions with significant opportunity costs.

o Accountability
Opportunity costs are captured and tracked as a component of overall client
relationship value and included in performance measurement processes.
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Excess Concentration Management — Conceptual Framework

Reduce commercial credit portfolio concentration risk using quantitative analytics
and risk distribution strategies on an end-to-end basis.
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Credit Portfolio Modeling

A Quantitative Link of Expected Returns and Risk Appetite

+ Portfolio Modeling methods provide a quantitative
framework to assess the value of the current credit portfolio
composition againstother alternatives, consistent with bank
management's risk appetite, and other business objectives

+ The framework measures and improves understanding
of the risk return tradeoff associated with managing credit

portfolios over a variety of holding horizons Finding Balance with Practical Business Reality
* The framework formally links return and risk measures + Fully unconstrained optimal portfolios are interesting, but
prospectively, and helps to reveal the tradeoffs againsta generally don't align well with business realities

targeted investment universe. _ . _
* Must address business model and prudential constraints,

+ Analysis of optimal portfolios augments and challenges without dictating the solution
our intuition when formulating risk management strategies
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Business Model Considerations for Credit Portfolio Models

Business
Activity

Economic
Attributes

Accounting
Attributes

Commercial Credit Portfolio

Drivers of Shareholder Value

| T

Loan Book

+ Upsidereturn fixed and limited

* Downside losses potentially
large ("bps" vs “points”)

+ Return distribution not
symmetric

Accrual & Mark to Market

Credit Dependent Fee and
Service Businesses

+ Upsidereturn substantialand
correlated with undenwriting
commitments

+ Return highly variable but
more symmetric

+ Downside events related to
missed revenue opportunities

Accrual

Alternative Investments
* Bonds

» Credit Default Swaps

» Secondary market loan

+ Returns somewhat more
symmetric than loan product

* More upside potential, but
downside losses similarto
loan book

Mark to Market

Portfolio Construction Balance

» Limitexposureto large credit losses (risk appetite)

A

» Book sufficient exposure size to realize material fee revenues; about 70-80 percent of total revenues (returns)

+ Addressthe accounting asymmetry

+ Satisfy asset quality standards, internal policy limits, and other prudential business constraints

+ Considerthe Context: Optimal solutions need to consider expected economic and industry environment
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Credit Portfolio Characteristics

How Do We Measure Returns?

Expected Returns

o Book Return
Expected return at investment horizon on an accruals basis for the portfolio. Measures
include: net interest margin, risk adjusted net interest margin, net interest income plus
fee revenues.

o Mark to Market Return
Expected mark to market return for specified investment horizon. Incorporates accrual
return plus mark to market effects due to credit migration or default. Can be
expressed as excess return relative to risk free return.

o Par Spread
The fair price (returns par value today) of a credit with respect to the default probability,
correlation to the market, the market risk premium, expected recovery, and maturity.

o Fees
Expected relationship revenues that would not be present if sufficient credit were not
extended in primary lending markets.
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Putting It All Together
Portfolio Modeling Process Overview

#E O#ER #R

Creates universe of
investable assetstobe
usedin benchmark
construction

Internal Data
Loan Positions
Fee Revenues
Risk Ratings (EDF)
Incustry Mappings
External Data
CompanyB/Sand /S

Identify public non-bank
customers

Bond Instruments

CDS Instruments
Create Universe of Loan
Proxies

Scalable data platform,
dedicated data quality
team, and efficient data
quality process
implementeclin 2005

Supports “D” financial
hierarchy.

Supports “JE" financial
hierarchy for CRR &

CM&A innovation projects!
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Creates a mapping for
each assetfrom credit
stateto changein
value

Usefixedincome
mathematicsto calculate
the current value of each
assetin the Universe.

Apply same techniques to
create a coarse “credit

state to value”mappingfor :
each assetin the Universe.

This mappingwill be used
duringthe simulation step
to increase efficiency.

The valuesin the mapping
are dependentonthe Loss |

Given Default (LGD),
Default Probability (EDF),
andindividualloan
characteristics.

Valuation, Simulation and
Optimization (model)
implementedin 2004.

Scalable modlelusedto
supportexcess
concentration
management of GIB &
FVO portfolios

\
Vi

Generates simulated
distributions of values for
each assetandforeach
different scenario

Step 1: Simulate credit
returns using systematic
drivers only. Focuseson
industry and geographic
risks.

Step 2: Re-simulate credit
returns using systematic
andidiosyncratic risk. This
step introduces company
specific risk in addition to
industry and geographic
risks.

Each simulation creates
50,000 different scenarios
foreach asset.

Simulation takes into
accountthe correlations
bhetween differentassets.

Usesthe mapping fromthe
previous step to determine
the values for each asset
for each differentscenario
(credit state).

Target
| Rin,

© Current Portfalio

Expected Return

Risk

Generates optimal weights

foreach assetin the universe :

alongan efficient frontier

Step 1: Optimize to create
efficient frontier. For
differentlevels of risk,
return is maximized.
Focuses only onindustry
and geographicrisk (aka
systematic risk).

Step 2: Optimize to find
the portfolio of individual
names andinstruments
thatbestreplicates the
desired pointon the
efficient frontier. Includes
company specific risk (aka
idiosyncratic risk).

This processinvolves
searchingforweights ($)
for every company across
all 50,000 scenarios.

Constraints areintroduced
to ensure sensible
weights are achieved:
Inclustry, Risk Rating,
Total Size, Book Revenue
etc.

Efficient Frontier ©

Constructs minimum
risk benchmark
portfolio consistent
with the business
revenue objectives.

Combiningthe optimal

weights foreach

companyinto a portfolio

resultsin the
benchmark portfolio.

The benchmark
representsthe most
efficient portfolio
(minimumrisk) based
onthe investable
universe of assets
consistentwith the
revenue objectives of
the bank’s credit
portfolio.

The benchmark also
provides industry, risk
rating and specific
name insights into risk
& return attributes anc
ratios.

Excess Revenue / Risk

Grow |Maintain

Re-price| Reduce

Risk Contribution

Segments the currentportfolio

into quadrants and provides an
intuitive meansto examinerisk
andreturn for each exposure

Currentweights are compared
to benchmark weightsto
determine which companies
are overweightand
underweight.

RCand ERR provide an
intuitive meansto divide up
the current portfolio.

Quadrants are determined by
calculatingthe median RC
and ERR forthe current
portfolio.

Red:High RC - Low ERR;
overweightrelative to
benchmark

Blue: Low RC —High ERR;
underweightrelative to
benchmark

White:High RC — High ERR;
overweightand underweight
relative to benchmark
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Applications

The Quantitative Commercial Portfolio Optimization Value Proposition

Value Proposition
+ Construct forward-looking optimal credit portfolios to guide rebalancing actions through the credit cycle
* Actions
o Reduce event and concentration risks that drive earnings volatility
o Improve credit portfolio risk-return

o Are consistent with growth, revenue, and asset quality plans

i

Optimization methods address fundamental strategic portfolio rebalancing questions:

» How much should we increase or reduce exposure to a sector or customer?
« What are the best rebalancing or re-pricing opportunities?
* How do we manage the P&L volatility associated with hedging activities?

* What's the prospective cumulative impact of rebalancing, hedging, or re-pricing actions?

* How are we doing? Compared to what?

.
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Commercial Credit Portfolio Management Process Framework

Arepeatable portfolio management process that integrates with the yearly business planning, incorporates
monthly fundamental, market and quantitative analysis and is managed by a governing committees.

“ Portfolio Modeling and Analysis Governance Committee

Monthly Performance Feedback

Set Yearly
Business Plans

Construct Yearly
Performance
TrackingIndex

Establishnew
business plans,
growth, revenue, and
asset quality targets

15

Use Portfolio Optimizer
to establish neutrally
derived achievable
portfolio index
consistent with
business plans

Define objective index
rebalancing rules

Y

Develop Forecasts
andViews

Economic, credit
conditions, and
spread forecasts

Regional, sector
views and projections

Evaluate current
portfolio results under
alternative views

Construct Optimal
View

Recommend
Rebalancing Actions

Construct Quantitative
portfolios conditioned on
views and forecasts

Obtain Fundamental
analysis

Obtain Market analysis

Evaluate optimal
portfolio results under
alternative views

Evaluate additional
market implied
information on sector
and customer segment
performance

Recommend
rebalancing actions

Track & Report
Performance

Track and report actual
realized risk and return
performance of
portfolio,index, and
quantitative view

Performance tracked at
portfolio, businessline,
sector, region, or other
levels asneeded

Primary drivers of
over- or under-
performanceidentified
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Application
Commercial Portfolio Risk — Return Analytics & Strategy

High Revenue / Risk & Low Risk

Drill Down, Identify Performance Drivers,
and Recommend Strategy at Customer,
Region, Market, or Industry Level

Construct Optimal Portfolioc Under Expected
Views That Meets Plan By Yearend

Estimate Expected Performance by
Yearend and Expected Gap to Plan

Track Actual Performance YTD and
Gap to Plan

Capture Current Forecast Views on:
* Economic

* Industry

» Credit Market Conditions

Low Revenue / Risk & High Risk
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We cannot direct the wind, but we can adjust the sails

Pirates of the Optimization

Our leader looks to the investment horizon
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