
Dan Rosen- Valuation PRMIA   June  2010

1

© 2010  R2 Financial Technologies

Re -Thinking Valuations

The Financial Crisis, Illiquid Markets  

and the Limits of our Models

Dr. Dan Rosen

R2 Financial Technologies dan.rosen@r2-financial.com

Fields Institute drosen@fields.utoronto.ca

Toronto, June 10th, 2010

© 2009 R2 Financial Technologies 2

Preface ïIn the Newsé

April 20, 2010, 11:26 a.m. EDT 

IMF trims bank loss estimate but warns crisis not over

Banks must raise more capital, shrink assets and reassess business plans

WASHINGTON -- The global banking industry faces further challenges that should 

keep credit flows constrained, despite recent reports of rosy earnings at U.S. banks, 

according to a new report released by the International Monetary Fund on Tuesday. 

"Banks must reassess business models, raise further capital, shrink assets and make 

their balance sheets less risky," the report said. "Risks remain. Global financial 

stability has not been securedñé 

Overall, the report said that the health of the global financial system has improved 

along with the global economy since last falléThe international institution lowered its 

estimate of expected bank write-downs from the crisis by more than 17% to $2.3 

trillion from the previous estimate last October of $2.8 trillion. About two-thirds of 

the write downs had been realized by the end of 2009éFor U.S. banks, the IMF 

lowered its expected write-down estimate by 10% to $588 billion. 
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ñPrice is what you payé 

value is what you get.ò 

Warren Buffet (1930 - ) 

What is the Value of Security?

ñNowadays people know 

The price of everything 

and the value of nothing.ò 

Oscar Wilde (1854Ȥ1900) 
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What is the Value of Security?

Â What is a securityôs price when the market is illiquid 

and there is little or no trading? 

Ã Fair, liquidation, theoretical (normal market), 

fundamental

Â Calibration depends on the application of the modelé

Ã Observable market prices vs. proxies vs. fundamentals

Â Valuation models are generally required for

Ã Marking books ïregulatory, accounting, disclosure

Ã Hedging, risk, trading support/decisions

http://2.bp.blogspot.com/_gPSEF5xjrMA/R7uUMS5r53I/AAAAAAAABRY/Tncnf4_JK_k/s1600-h/IMG_2409.JPG
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Industry Best Practices Beyond the Credit Crisis

1. Independent Valuation, Internal Modelling and Risk Capabilities

2. Transparency

3. Good Models based on Fundamentals

4. Model Risk Framework

5. Risk Management Fundamentals
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Industry Best Practices Beyond the Credit Crisis

Independent Valuation, Internal Modelling and Risk Capabilities

Â Even when an institution continues to rely largely on externally provided prices, it is 

important that it also develops internal analysis capabilities and that risk 

management is actively engaged in the valuation process
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Lessons from the Credit Crisisé

ñé firms that performed betteré had established, before the turmoil began, 

rigorous internal processesé and consequently had developed in-

house expertise to conduct independent assessmentsé In contrast, 

firms that faced more significant challengesé generally lacked relevant 

internal valuation models and sometimes relied too passively on 

external views of credit risk from rating agencies and pricing services  

to determine values for their exposures.ò

SENIOR SUPERVISORS GROUP, 2008 

ñObservations on Risk Management Practices

during the Recent Market Turbulenceò
20082008
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Structured Finance Valuation and Ratings

Â Ratings are ineffective measures of risk for structured finance products

Ã Potentially useful as one (simple) measure of risk (e.g. for ranking similar 

deals, for creating indices)

Ã Not comparable across asset class (Bond, ABS, CDO) or even structure

Ã Even when computed correctly, they only reflect one ñstatisticò (PD or EL) of a 

complex loss distribution 

Â Mix in a single measure the quality of the collateral and correlations, as 

well as the credit enhancements and structure features ïmaking difficult to 

compare across various structures and times

Â E.g. A thin AA Mez. tranche has a very different risk profile than a thicker 

AA tranche of a different deal

Â Structured financer ratings have performed poorly during the crisis

Â Basing valuation largely on ratings of structures (as has been common 

practice) is ineffective, at best, and potentially dangerous
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Industry Best Practices Beyond the Credit Crisis

1. Independent Valuation, Internal Modelling and Risk Capabilities

2. Transparency

Â The current events have highlighted the need for transparency on the contents and 

structure of complex securities as well as on the valuation and risk methodologies

Ã Structured credit products are complex: underlying collateral, structure, 

underlying risks (credit, prepayment, market, liquidity)

Ã High-level, top-down models Ą misleading results, lack of ability to manage 

risk & invest
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Lessons from the Credit Crisisé

The current events have highlighted the need for transparency

Â Consistent valuation and risk 

methodologies across asset classes

Â Detailed modeling of  credit instruments 

and collateral

Â Counterparty credit risk

Â Concentration risk

Â Model risk

Â Stress testing

Â Explicit modeling of the interaction of 

market, credit risk and liquidity risk

Â Economic capital

ABX-HE-AAA 06-2 
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Example ïStructured Credit Products

Structure distributes cash flows from the asset portfolio to tranches

Â Tranche subordination defined by attachment/detachment points

Â Cash flows depend on defaults, prepayments, overcollateralization (OC), fees, etcé

Asset Pool:

- mortgages
- credit cards
- ǎǘǳŘŜƴǘ ƭƻŀƴǎΧ

- other ABS, MBS,
/5hǎΧ

Super-senior tranche, 78%
AAA

Prepayments

Senior tranche, 4%
AA

Mezztranche  3%
BBB

Mezztranche, 7%
BB

Equity, 8% of capital structure
Not rated

Losses
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Â Complex risk profiles

Ã Market risk (interest rates, spreads), credit and prepayment risk (liquidity risk)

Ã Risks are entangled, correlations are very important and difficult to assess

Ã Systematic concentrations have proven to be key drivers of losses

Â Complex structures

Ã Complex and generally opaque cash-flow structures ïdifficult to model and 

computationally involved

Â Lack of reliable pricing data

Ã Prices, fundamental credit data from multiple data sources ïoften  

incomplete or unreliable

Ã Lack of liquidity in the market

Structured Credit Products

Discount

Discount

Discount

Discount
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Model

CDO/ABS

Cash-flow 

Water-fall

Defaults

Recoveries

Prepayments

Collateral 

Cash Flows
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Junior Cash Flow

Equity Cash Flow

Price

Price

Price

Price
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México

Chiapas

Nayarit

Guanajuato

Sonora

Baja California

Querétaro Arteaga

Tamaulipas

San Luis Potosí

Baja California Sur

Michoacán de Ocampo

Jalisco

Puebla

Quintana Roo

Chihuahua

Coahuila de Zaragoza

Hidalgo

Sinaloa

Campeche

Nuevo León

Distrito Federal

Other

CEDEVIS 08-U

Nuevo León

Chihuahua

Tamaulipas

Coahuila de Zaragoza

Guanajuato

Baja California

Jalisco

Distrito Federal

México

Veracruz de Ignacio de la Llave

Sonora

Puebla

Sinaloa

Hidalgo

Michoacán de Ocampo

Quintana Roo

San Luis Potosí

Querétaro Arteaga

Aguascalientes

Durango

Colima

Others

CEDEVIS 08-3U

Details ïCollateral Concentration

CEDEVIS 08-3U
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Details ïCollateral Performance

Source: Lehman
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Industry Best Practices Beyond the Credit Crisis

1. Independent Valuation, Internal Modeling and Risk Capabilities

2. Transparency

3. Good Models based on Fundamentals

Â Need for internal modelling infrastructure ïcheck valuations and compare quotes

Ã Dealer quotes have proven to be unreliable under stressed and illiquid markets 

Ã Models heavily depended on ratings have led to severe valuation issues

Ã Importance of correlations and systematic risk

Â Consistency across asset classes ïcapture all the risks and based on reliable data
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The Need for Second Generation Models 

for Structured Credit Products 

Â Industry still largely relies on first generation models

Ã Valuation of MBSs, cash CDOs and ABSs

Â Simple bond-models (deterministic cash-flows) and matrix pricing

Â OAS models for prepayment risk (agency RMBSs)

Â Stochastic models with simplified waterfall and factor assumptions 

Ã Synthetic CDOs and Gaussian Copula model ïwell-documented practical 

and theoretical limitations: static, not arbitrage-free, issues with sensitivities

Ã Risk measures and sensitivities are not effective in practice

Ã Treatment of bespoke portfolios is generally ad hoc

Â Generally Lack of integrated view of synthetic and cash products

Â New developments of practical models for structured credit

Ã Detailed bottom-up models using Monte Carlo techniques ïbespoke  

portfolios, cash CDOs, risk management 

Ã Application of dynamic models for pricing and hedging synthetic CDOs
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Structured Credit

General Risk Components for Valuation Model

Prepayment

Default

Recovery

Market factors
Indices

t

0 t

Portfolio 
Cash-Flows

t

0 t

Waterfall

Cash-Flows
Tranches

t

0 t

t

0 t

t

0 t
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Â Collateral and Structure modelling: 

Ã Full bottom-up approach, where available, Reasonable proxies ïCF waterfall and 

comparables where information is missing

Â Valuation Model

Ã Stochastic (Monte Carlo) ïprimary model

Ã NPV model (bond + spreads) ïsecondary model

Â Used for quoting purposes and fast computation when required

Ã Spread matrices and individual spreads from prices and Monte Carlo model

Â Valuation model inputs

Ã Prior (estimated) collateral model: credit and prepayment model for underlying pool

Â Distributions of PDs, LGDs, prepayments and correlations

Â Ideally loan level (buckets), but possible at pool level ïadjustments for detailed 

credit quality and concentrations

Â Based on historical data and pool performance (individual prices where available)

Ã Benchmark prices (calibration set or indices) ideally from actual trades or reasonable 

quotes and indices

Best-Practice Modelling
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Cash CDOs: ñBondò Models (Single-Scenario)

Â Detailed cash-flow modeling of collateral pool and bond waterfall

Ã Modeling detail: pool level assumptions, loan-level assumptions, clustering

Â Spread captures credit risk 

Ã Also embeds other risks ïe.g. volatility (prepayment), correlations, non-

linearities, etc.) as well as liquidity

Â Comparative pricing via matrix approach (generally relies on ratings)

Ã Matrices for scenario assumptions and for discount spreads (premiums)
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Â Net Asset valuation (NAV) of underlying pool

Â Collateral market prices are taken (or calculated) to generate market 

values for underlying collateral pool

Ã Market value of collateral applied to CLO capital structure to calculate debt 

coverage ratios and net asset valuation for equity tranche

Ã Direct valuation of each underlying asset (as opposed to CF generation only)

Ã NAV does not perform a direct modelling of cashflows, correlations, 

optionality and non-linearities in the structure

Â Primary application ïmonitoring tool 

Ã Collateralization ratios for super senior tranches show proximity to triggers

Ã Liquidation value for equity tranches

Collateral Market Value Approach and NAV
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Â Bond  (and NAV) models do not capture 

Ã Volatility of pool level cashflows

Â Defaults 

Â Severities

Â Prepayments 

Â Correlations 

Ã Waterfall Ą non-linearity in cash-flows

Â Recent advances in structured credit pricing models can be used 

effectively

Ã Model collateral and waterfall details

Ã Price consistently tranches on the same pool

Ã Tranches on pools with similar characteristics

Ã Systematic + idiosyncratic risks

Stochastic Models for Structured Finance
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Â Structured, multi-scenario approach ïeffectively uses advances in 

credit models, Monte Carlo methods and CDO analytics

Â Consistent valuation and risk through the use of common scenarios

Ã Deals (tranches) based on the same collateral pool, bespoke portfolios, 

and across asset classes (synthetics, cash; CLO, CDO, CDO^2, MBS)

Ã Transparent loss distributions, parameters, sensitivities and risk metrics

Â Integrated view of cash and synthetic products

Â Explicit modellling of key risks

Ã Credit (default, LGD, spread), prepayment and market risk

Ã Explicitly captures systematic risk,  correlations and concentrations

Â ñArbitrage-freeò ïeffective use of market (pricing) as well as 

fundamental credit information

Summary: Implied Factor Models and WMC



Dan Rosen- Valuation PRMIA   June  2010

12

© 2009 R2 Financial Technologies 37

Monte Carlo Scenarios
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Monte Carlo Scenarios
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Global Factor Implied Distribution
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Industry Best Practices Beyond the Credit Crisis

1. Independent Valuation, Internal Modelling and Risk Capabilities

2. Transparency

3. Good Models based on Fundamentals

4. Model Risk Framework

Â Systematic approach for capturing and communicating model risk Ą

limitations of our models and underlying data, and lack of illiquidity

Ã Model application documentation, development process, independent review, 

testing and approval

Ã Model risk methodology

Â Valuations should be challenged continuously ïprocesses, 

knowledgeable resources, analytical tools and data (many price sources)

Â Stress testing is fundamental ïscenarios for default, recovery and 

prepayment; spreads; downgrades and defaults; correlations
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Model Risk

Â What is a securityôs price when the market is illiquid and 

there is little or no trading? 

Ã Fair, liquidation, theoretical (normal market), fundamental

Â What is model risk?

Ã Pricing

Ã Risk measurement

Ã ñRisk decisionsò
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Pricing and Model Risk

Â From a model risk perspective, a pricing model has three 

components:

1. The mathematical/financial framework

Â Model assumptions

Â Model scope and applicability

Â Calibration methodology and calibration set

2. Software implementation

3. Outputs: price, sensitivities (deltas, gammas, spread, yield, capital, é)

Â Assessment of model risk: understanding sensitivity to each 

component

Ã Examined at a trade and aggregated book level
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Industry Best Practices Beyond the Credit Crisis

1. Independent Valuation, Internal Modelling and Risk Capabilities

2. Transparency

3. Good Models based on Fundamentals

4. Model Risk Framework

5. Risk Management Fundamentals

Â Over a decade of great performance, we abandoned risk management 

fundamentals when dealing with structured credit investments

Â Required effective tools:

Ã Comprehensive stress testing

Ã Risk metrics, concentration risk, risk contributions and performance attribution
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Â A tool that supplements risk management approaches and measures 

Ã Providing forward-looking assessments of risk

Ã Overcoming limitations of models and historical data

Ã Supporting internal and external communication

Ã Feeding into capital and liquidity planning procedures

Ã Informing the setting of a banksô risk tolerance

Ã Facilitating the development of risk mitigation or contingency plans 

across a range of stressed conditions

Stress Testing ïKey Risk Management Tool


