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Summary

Fundamentals are important in current market environment and within ERM specifically 

Current credit market characterized by:

Multiple factors have a disproportion impact on risk 

Government  policy taking a major role

Historically extreme level of volatility

Given market backdrop, fundamental analysis and insights can assist in two ways:

Measurement.  Fundamentals can provide valuable insight in accessing market risk variables 
in their inclusion in ERM measurement

Management.  Fundamentals can provide tactical insights and assistance in the management 
of risk within an ERM framework
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ERM – Overall thoughts

1. ERM remains a vital aspect of risk measurement and management 

Facilitates the capital optimization process within Financial Institutions

2. Difficulties within risk measurement aspects of ERM are a consequence of the unique 
market environment: 

Higher levels of volatility persist while remaining resistant to mean reversion tendencies

Credit ratings are not telling the whole risk story

Markets are in imbalance and signals/inputs from key market factors are conveying misleading 
conclusions 

3. Fundamental analysis provides input alternatives to the process while allowing tactical 
insights
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Overview of the goal of ERM – minimize required surplus 

Assets

Liabilities

Surplus 
supporting 
Asset Risk

(a) overlap

Surplus 
supporting 

Liability Risk

(b) Pure Surplus

Total 
Surplus

Surplus exists to support risk from assets and liabilities

Diversification provides benefits, particularly among risks with negative 
correlation 

Allows for “overlap” whereby no capital is needed to support 

either risk 

Frees up surplus that would otherwise be needed to support risk

“Pure Surplus” is the ultimate goal of ERM and ALM, allowing 
management to:

To take on additional risk to generate additional return

Return surplus to shareholders and improve return on surplus

ERM - Vital aspect of 
risk measurement and  
management
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Objectives of ERM

Measure risk
Risk exposure of different facets of the enterprise (primarily assets and liabilities)

By risk category 

In aggregate

Assess capital needs
Surmise amount of capital that should be maintained to support the chosen level of 
risk
Capital costs money 
Lines of business, products, or other segments that take on more risk need more 
capital and should pay for it

Establish or modify investment behavior to minimize net risk

For our purposes, 
ALM is the subset of 
ERM focused on 
specific risks to the 
balance sheet, 
primarily interest 
rates and equity 
returns

Identify areas where risks have less than perfect positive correlation; these are the sources of 
diversification and correlation benefits

ERM - Vital aspect of 
risk measurement and  
management
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Where we are in Investment Grade Corporate Credit

Source: Barclay’s Capital
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Like most markets, 

credit risks has 

increased 

significantly and in 

some markets have 

reached historically 

peak levels

ERM risk measurement 
difficulties: Unique 
market environment
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Even looking at more 

constrained time 

periods which will better 

adjust for volatility, the 

move higher in risk 

remains significant

Where we are in Investment Grade Corporate Credit
ERM risk measurement 
difficulties: Unique 
market environment
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Continuing risk factors support further dislocations

Banks willingness to lend sharply lower**

Volatility (VIX Index*) remains elevated

Sources: Federal Reserve, Conference Board, U of Michigan, Congressional Budget Office, Bloomberg, Capital IQ, JP Morgan, Moody’s
*The GDP Gap is the difference between real (inflation-adjusted) GDP and its estimated potential level (which corresponds to a high level of 
resource – labor and capital – use)
** Report on willingness to make consumer installment loans as reported in Fed’s, Senior loan Officer Opinion survey on Bank Lending 
Practices

Persistent economic and 
fundamental deterioration

Systemic risk concerns 
persist

Continued deleveraging

Banks

Consumer

Technicals continue to 
skew markets

Weak GDP leads to expected decline in CAPEX

Moody’s Default Levels increasing

ERM risk measurement 
difficulties: Unique 
market environment

%
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Degrading of credit quality

Source: Barclays Capital

Quality analysis of Barclays Capital credit index
1973 - 2008

ERM risk measurement 
difficulties: Unique 
market environment
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Ratings are not telling the whole story

Risk as measured by credit ratings are now showing to be more procyclical

Potentially less reliable for the ultimate risk embedded within securities

Risk reflected within ratings seem be more backward looking

Questions the historic loss rates which have been very stable for a very long 
period of time

ERM risk measurement 
difficulties: Unique 
market environment
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Many risk factors are driving the market

Although markets are reflecting increasing levels of credit risk, there are more risk 
factors present in the market which is driving assets pricing (and some of these factors 
are playing a dominant role)

Defaults

Downgrades

Liquidity

Technicals

ERM risk measurement 
difficulties: Unique 
market environment
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The downside is priced in

If prices are reflecting one aspect of risk and ratings may be under representing  risk, then 

does the truth lie in between?  

Source: JP Morgan

Peak defaults were 

10% starting in 1982 

for a 10-year period

Assuming a 35% 

recovery this equates 

to a spread of 36bps

Current spread levels 

are reflecting a default 

rate greater than 40% 

with a 0% recovery
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ERM risk measurement 
difficulties: Unique 
market environment
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But the market is not telling the whole story

Source: JP Morgan

Moves in CMBX as it 

relates to cash CMBS

CMBX moves as it relates 

to Corporate REITS

The Basis of CDS and 

Cash

ERM risk measurement 
difficulties: Unique 
market environment
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We understand the challenges of effective ERM

It is very difficult to identify meaningful correlations between claim liabilities and assets
– Contractual terms (assets) compared to risk transfer (claims)
– Lack of sufficient historical data
– Highly homogenous (assets) compared to highly heterogeneous (claims)
– Optionality of liabilities is difficult to assess (Life Companies)

Correlations tend to break down in periods of economic stress – in collapse scenarios all 
correlations move to 100%

Catastrophic conditions tend to invalidate most simple models

Lack of vehicles for addressing identified correlations
– Less of an issue with derivatives
– However, man companies effectively can’t use derivatives

Statistical theory underlying ERM is still being developed

ERM risk measurement 
difficulties: Unique 
market environment
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We understand the challenges of effective ERM (cont’d)

Outside stakeholders (analysts, ratings agencies, regulators) are gradually given credit 
for doing it well 

Statistical concepts are complex and require management and board education

Analysis (and data gathering) is resource-intensive (COSTLY!)

Generating valid scenarios is very difficult and requires significant back testing to identify 
inter-correlations

However, within ERM, fundamental analysis can qualitatively enhance risk inputs 
by:

Measurement       Justifying sensitivity factor to some key inputs

Management        Provide tactical insights to the management of risk

ERM risk measurement 
difficulties: Unique 
market environment
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But certain areas could require more focus

Health of the economy

Company-specific credit risk

Interest Rates

Sector allocations

Traditional 
areas of ALM 
focus

Area of 
increasing 
focus

Use of Fundamentals 
within ERM
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Finer analysis of risk factors driving market pricing

The risk dynamics 
underpinning credit 
investing have increased 
considerably over the 
last 18 months and 
factors must be 
monitored and controlled

Intensive fundamental 
research and ongoing 
relative value analysis is 
critical in the current 
environment

Idiosyncratic 
risk

Cross asset 
correlations

Market (Beta) 
sensitivity

Defaults

Downgrades

Liquidity

Technicals

+

Risk Dynamics 2009

Fundamental analysis can qualitatively add value to particular risk 
coefficients and help differential credit from other risk factors

Use of Fundamentals 
within ERM
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Granular approach to fundamental analysis can help…

Management Strategies
Regulatory environment
Specific industry and 
company risks

Sector analysis
Competitive drivers 
Business conditions

Capital structure
Debt
Commercial paper/ bank lines
Structural integrity and cash flow

Prospectus
Structure
Liquidity
Collateral covenants

Balance sheet analysis
Profit and loss 
Cashflow
Ratios
Peer group analysis

Analysis

Quantitative Qualitative Bond specific

Results

Company

Valuation: relative valueFundamental: Internal rating & credit trend G-Cube

Use of Fundamentals 
within ERM
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…if the analysis can be measured and tracked

Source: DeAM
For illustrative purposes only.  Issuers are not to be 
considered recommendations

Daily 
Updates

Asset 
Classes

Relative Value 
Recommendation

Profit/Loss 
Status

Credit 
Ownership Significant 

Developments

Daily 
Updates

Asset 
Classes

Relative Value 
Recommendation

Profit/Loss 
Status

Credit 
Ownership Significant 

Developments

A distinct feature of G-
cube is our “Alpha 
Workbench” which allows 
us to measure the 
effectiveness of the 
research and decision 
making process and 
recommendations

Provides an effective 
basis for ongoing fine-
tuning of client portfolios

Use of Fundamentals 
within ERM
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Conclusions

Market imbalances are skewing the signals from key market factors.  Fundamentals 
can help by sensitizing key factors to some risk components:

– Generation of Credit risk factor coefficients

– Provide alternative sources of risk which are not currently be captured / appreciated

– Allow qualitative context to facilitate more tactical approach to risk management 

Mindful that the inclusion of fundamental factors lacks industry wide acceptance, its

– Qualitative appeal

– Growing track record

– General acceptance that number and intensity of risk factors in the market has grown 
considerably over the last 2 years

Should facilitate a greater inclusion in the ERM process gong forward
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Important information

This document is for informational purposes only and is not the basis for any contract to purchase or sell any security 
or other instrument, or for Deutsche Bank AG or any of its affiliates to enter into or arrange any type of transaction as a 
consequence of any information contained herein.  Although the information contained in the presentation has been 
obtained from sources believed to be reliable, we do not guarantee its accuracy, completeness or fairness, and it 
should not be relied upon as such. We have relied upon and assumed without independent verification, the accuracy 
and completeness of all information available from public sources. 

Opinions and estimates, including forecasts of conditions, reflect our judgment as of the date of this presentation and 
are subject to change without notice. Such opinions and estimates, including forecasts of conditions, involve a number 
of assumptions that may not prove valid. No representation or warranty is made that any portfolio or investment 
described herein would yield favorable investment results.

The information provided herein may not be used for any purpose without the consent and knowledge of Deutsche 
Asset Management.  For confidential use only with Clients of Deutsche Asset Management. 

Deutsche Asset Management is the marketing name in the US for the asset management activities of Deutsche Bank 
AG, Deutsche Bank Trust Company Americas, Deutsche Investment Management Americas Inc. and DWS Trust 
Company.
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Counterparty Credit Risk

Michael Pykhtin

Counterparty Credit Risk Analytics
Bank of America

ERM Symposium

Q1 – Advances in Credit Risk Quantification
Chicago;  April 30, 2009
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Disclaimer

This document is NOT a research report under U.S. law and is NOT a product of a 
fixed income research department.  Opinions expressed here do not necessarily 
represent opinions or practices of Bank of America N.A. The analyses and materials 
contained herein are being provided to you without regard to your particular 
circumstances, and any decision to purchase or sell a security is made by you 
independently without reliance on us. This material is provided for information 
purposes only and is not an offer or a solicitation for the purchase or sale of any 
financial instrument. Although this information has been obtained from and is based 
on sources believed to be reliable, we do not guarantee its accuracy. Neither Bank of 
America N.A., Banc Of America Securities LLC nor any officer or employee of Bank 
of America Corporation affiliate thereof accepts any liability whatsoever for any 
direct, indirect or consequential damages or losses arising from any use of this report 
or its contents.
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Discussion Plan

Counterparty credit risk and exposure

CVA as the price of counterparty risk

Pricing new trades with a counterparty

Counterparty credit risk and exposure
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Introduction

Counterparty credit risk is the risk that a counterparty in an 
OTC derivative transaction will default prior to the expiration of 
the contract and will be unable to make all contractual payments.
– Exchange-traded derivatives bear no counterparty risk.

The primary feature that distinguishes counterparty risk from 
lending risk is uncertainty of exposure at any future date.
– Loan: exposure at any future date is the outstanding balance, 

which is certain (not taking into account prepayments).
– Derivative: exposure at any future date is the replacement cost, which is 

determined by the market value at that date and is, therefore, uncertain.

Since derivative portfolio value can be both positive and 
negative, counterparty risk is bilateral.

See Canabarro & Duffie (2003), De Prisco & Rosen (2005) or 
Pykhtin & Zhu (2007).
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Exposure at Contract Level

Market value of contract i with a counterparty is known only 
for current date         . For any future date t, this value           is 
uncertain and should be assumed random.

If a counterparty defaults at time τ prior to the contract maturity, 
economic loss is equal to the replacement cost of the contract 
– If                , we do not receive anything from defaulted counterparty, 

but have to pay          to another counterparty to replace the contract. 

– If                , we receive           from another counterparty, but have to 
forward this amount to the defaulted counterparty.

Combining these two scenarios, we can specify contract-level 
exposure at time t according to 

( )iV t0t =

( ) max[ ( ),0]i iE t V t=

( )iE t

( ) 0iV τ >

( ) 0iV τ <

( )iV τ

( )iV τ



4

7

Future value and exposure are uncertain!

Uncertainty of Future Exposure

Only positive outcomes 
(in the shaded area) 
result in exposure
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Exposure at Counterparty Level

Counterparty-level exposure at future time t can be defined as 
the economic loss experienced by the bank if the counterparty 
defaults at time t under the assumption of no recovery.

If counterparty risk is not mitigated in any way, counterparty-
level exposure equals the sum of contract-level exposures

If there are netting agreements, derivatives with positive value 
at the time of default offset the ones with negative value within 
each netting set          , so that counterparty-level exposure is

– Each non-nettable trade represents a netting set.

( ) ( ) max[ ( ),0]i i
i i

E t E t V t= =∑ ∑

NS
NS

( ) ( ) max ( ), 0
k

k

i
k k i

E t E t V t
∈

⎡ ⎤
= = ⎢ ⎥

⎣ ⎦
∑ ∑ ∑

NSk
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Modeling Future Counterparty Exposure

Counterparty-level exposure distribution at future time points is 
usually obtained via Monte Carlo simulations.

Simulating counterparty-level exposure consists of three parts:
– Scenario generation: simulating market risk factors (e.g., FX rates, 

interest rates, etc.) for a set of future time points

– Valuation: valuing contracts at the future time points contingently on 
realization of market risk factors

– Aggregation:  aggregating contract values to the counterparty level, 
taking into account all netting and margin agreements

It is very important that aggregation is done correctly!
– No matter how accurate scenario generation and valuation models are 

used, they may be invalidated by incorrect aggregation!

CVA as the price of counterparty risk
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Arbitrage Pricing

For counterparties with actively traded CDS, counterparty risk 
can be dynamically hedged. 

Types of hedges:
– hedge of exposure against changes in market factors (any counterparty)

– hedge against changes in counterparty’s credit quality

– hedge against counterparty’s “jump to default”

Therefore, the price of counterparty risk for liquid counterparties 
should be equal to the price of the hedging strategy.

Thus, we have to apply arbitrage pricing (which amounts to 
risk neutral valuation) to counterparty risk. 
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Credit Value Adjustment (CVA)

Suppose we have a portfolio of N trades with a counterparty. 

Credit-risk-free portfolio value is

Let us assume that we cannot default (unilateral pricing).

Since counterparty can default, the actual portfolio value    
(i.e., the amount one would pay to assume this portfolio with 
this counterparty) is less than the risk free value:

The difference between the two quantities 

is known as credit value adjustment (CVA). 

1
( ) ( )

N

i
i

V t V t
=

=∑

( )CRV t

( ) ( )CRV t V t<

CVA( ) ( ) ( )CRt V t V t= −



7

13

CVA as Expected Loss

CVA is the price of counterparty credit risk.
– Comprehensive references include: Arvanitis & Gregory (2001), 

Brigo and Masetti (2005) and Picoult (2005). 

CVA can be calculated as the risk neutral expectation of the 
discounted loss over the life of the longest transaction T

where
– τ is the counterparty’s default time

– R is the counterparty-level recovery rate

– E(t)   is the counterparty-level exposure at time t

– Bt is the value of the money market account at time t

{ }
0CVA(0) E (1 ) ( )1Q

T
BR E
Bτ

τ τ≤

⎡ ⎤
= −⎢ ⎥

⎣ ⎦
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Expected Exposure is Conditional on Default!

Assuming idiosyncratic recovery R, we can write

where            is the risk neutral probability of default 
between today (time 0) and t

Important:  expectation under the integral is conditional on 
default at time t. 

Let us assume that both exposure and money market account 
are independent of counterparty credit state (there is no wrong-
way risk). Then, the conditioning is immaterial and we have

0

0

CVA(0) (1 ) PD( ) E ( )
T

Q

t

BR d t E t t
B

τ
⎡ ⎤

= − =⎢ ⎥
⎣ ⎦

∫
PD( )t

0

0

CVA(0) (1 ) PD( ) E ( )
T

Q

t

BR d t E t
B

⎡ ⎤
= − ⎢ ⎥

⎣ ⎦
∫
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Practical Approach to Calculating CVA

CVA is usually calculated by approximating integral by sum:  

where              is counterparty-level discounted risk neutral EE

and             is a fixed set of dates.

Counterparty-level risk neutral EE is typically impossible to 
calculate in closed form for non-trivial cases.

Instead,              at each date t j is usually obtained by calculating 
the expectation via Monte Carlo simulation of exposure

1
1

*CVA(0) (1 ) PD( ) PD( ) EE ( )
J

j j j
j

R t t t−
=

⎡ ⎤≈ − −⎣ ⎦∑

1{ }J
j jt =

0*EE ( ) E ( )Q

t

Bt E t
B

⎡ ⎤
= ⎢ ⎥

⎣ ⎦

*EE ( )t

*EE ( )jt

Pricing new trades with a counterparty
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Pricing on Stand-Alone Basis (No Netting)

If the new trade is not nettable, stand-alone pricing can be applied

Let us denote the risk-free price of the new trade 
with premium x at time t by
– Fair counterparty-risk-free value of the trade at time zero is   

Assuming no netting, the credit-adjusted value is

where                        is the stand-alone CVA of the new trade

Pricing new trade means finding premium     such that 

new( ; )V t x

CR
new new new( ; ) ( ; ) CVA ( ; )V t x V t x t x= −

new(0,0)V

new new new(0; ) CVA (0; ) (0;0)V x x V− =

x

newCVA ( ; )t x
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Portfolio Pricing for New Trades

Suppose, we have a nettable portfolio of derivatives with a 
counterparty and we want to add a new trade 

The price of counterparty risk of the new trade is calculated as
the incremental contribution to the portfolio CVA 

The fair value     of credit risk premium  x is calculated from

– If the new trade reduces portfolio CVA, then ΔCVA is negative and the 
trade is priced at a discount (i.e., negative     ) to the risk-free price!

See Chapter 6 in Arvanitis and Gregory (2001) for details 

CVA CVA(Portfolio New Trade) CVA(Portfolio)Δ = + −

new new(0, ) CVA(0, ) (0,0)V x x V− Δ =

x

x
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