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Trading Book Issues
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Trading Book: Current Treatment

What'’s in the trading book?

= Positions meeting the following criteria:
» Actively managed positions, usually only held short-term
» Market and credit risk positions can be traded on a “recognised exchange or representative market”
» Positions are marked to market daily

= OTC derivatives, Repos, securities lending and borrowing (“SLB"), prime brokerage

= Also unsettled securities purchases and sales

= Inventory — trading book risk only (market risk / specific risk), not discussed here

Current capital requirements
= Market risk capital for all net market and specific risk positions — “1996 Amendment”
= Credit risk capital for counterparty risk (risk of counterparty non performance)

» for everything except inventory;

» Inventory is treated via specific risk.

= Counterparty risk charge is a “banking book” type charge — similar levels and methodology to loan credit risk,
although the underlying transactions are in the trading book:

Capital = Loan Equivalent Exposure x 2 - 8%

Example
= OTC Derivatives: Capital requirement = (CMV + Addon) x [4%]
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Trading Book: Basel || Proposal

Basel 1I/CAD lll capital requirements
= 2 — 8% gets replaced by Standardized or IRB risk weight of counterparty as you'd expect

Capital = LEE x Standardised/IRB RW x 8%

= Changes to the LEE for repos and SLB, possibly for unsettled transactions, not (yet) for OTC

= Market risk capital calculation does not change

Example
= Repos, IRB Approach: Capital requirement = (MV +VaR) x IRB RW x 8%
= Allowed to use internal VaR models to calculate LEE but only if accompanied by onerous backtesting and
multipliers
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Key Trading Book Issues |

Consistent treatments

= Current rules are very different for repos and OTC derivatives, and also differ by jurisdiction

= Basel Il changes repo treatment, but not OTC - now both frameworks are complex, but still very different
= SEC proposals seem to treat repo and OTC the same, but differently from Basel | and Basel ||

= So the current situation is a mess — much more uniform treatment must be desirable

Use of internal models
= Key to industry’s concerns has been the exposure or “loan equivalent” measure for capital calculation

Capital = Loan Equivalent x IRB risk weight x 8%

= [ndustry wants to be allowed to use internal calculations of their loan equivalents
= Note this is not the same as being allowed to calculate capital directly — no chance of that!
= Basel Il does (rather reluctantly) allow this for repo — style transactions, but not for OTC derivatives

EPE vs PFE vs VaR

= What measure should be taken as the exposure for capital purposes — PFE, EPE or VaR?
ISDA-LIBA-TBMA etc says EPE, and we've supported this with extensive work

For repos, Basel Il currently requires VaR, a much more conservative measure than EPE

For OTC, the current addons were calibrated in a complex way — sort of PFE but not exactly
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Key Trading Book Issues li

Maturity

= Special issues for repos (how to treat short dated exposures?) and OTC (does long maturity affect risk?)
= Current Basel Il proposals provide some capital mitigation for short dated transactions

= |SDA proposal for repos would lead to more beneficial treatment

= But has been hard to find consensus on this issue

Scope - settling transactions

= Basel Il proposals for repo-style transactions might also apply to other securities transactions such as
“settling transactions” i.e. unsettled securities purchases and sales

= This could create big implementation problems for banks — and Basel have not made up their minds yet

Other
= Validation standards

» Basel Il proposals allow VaR but only accompanied by onerous backtesting and multipliers

» Validation standards also need developing for OTC. Industry still wants less onerous standards
= Also settling transactions, CDS counterparty risk, joint default risk...

Review of trading book issues - Joint IOSCO / Basel Committee Working Group
= On 15 January, the Basel Committee announced a working group to review all these issues
= Strongly welcomed by the industry — but naturally, uncertainty remains until conclusions are known
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ISDA Proposal
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Dialogue on Trading Book

Event/publication

Counterparty Risk

Securities financings

Credit equivalent = market value

1988 July BIS - Basel | Addons for derivatives, still in use.
1995 April Treatment of potential ?Xposure for Aggregation rule and extended addons
off balance sheet items"
2000 | October ISDA WG formed. Review capital treatment of counterparty risk / propose new rules
2001 | January CP2 PFE mentioned in passing as exposure measure for derivatives "w" factor and haircuts
May ISDA response to CP2 New counterparty risk rules based on EPE "w" factor criticised
. Raised issues: (1) w eak independence (2) wrong w ay exposure
July Letter Counterparty Risk SG to ISDA (3) time horizon (4) validation. (5) EPE "not industry practice" =
August Letter ISDA to Models Task Force Addressed "not industry practice" reservation (5) Similarity betw een repo and counterparty risk.
. _ - w factor eliminated
Septemb BIS publish updat - w factor el ted
eptember publish tpaate W tactor eimnate '- Possible use of VaR for repos instead of HCs
October Letter ISDA-LIBA-TBMA to CRM SG - EPE indicative levels for repos.
2002 | January Letter from MTF to ISDA Commitment to review counterparty risk w hen Basel Il is done
April Letter from CRM Subgroup to ) VaR for repos subject to suitable suggestions for
P ISDA/LIBA/TBMA backtesting and validation
Suggest backtesting framew ork for VaR (at
May Reply ISDA-LIBA-TBMA to CRM Subgroup - request of CRM subgroup)
June ISDA-LIBA-TBMA & CRM SG - VaRfor repos to be alowed
- but subject to backtesting / multipliers
Jul Response to ISDA's proposals (May 02) by | Detailed technical response to ISDA's CP2 (May 01) proposal
uy M Gibson, Federal Reserve -New analysis of weak independence and maturity. )
2003 March ISDA counterparty market practice survey ISDA surveys member f|rm§ fc'>r |nforn1gt|on on margl.n gnd -
collateral and actual portfolios' correlation characteristics. -
March Letter ISDA-LIBA-TBMA to CRM SG - Call for review of trading book |ns.trur.nents
- Create common approach to repos and OTC derivatives (based on EPE)
April CP3 - Backtesting and "punitive" multipliers
June ISDA/LIBA/TBMA publish revised proposals o - Report of rnemper firrns‘ survey. . - To be regarded as margined derivatives
-"o" proposal w ith detailed simulations and analytic w ork - same value for ¢
July ISDA response to CP3 - Proposal for. t.rc-.:-atment of §hort maturities.
- Criticism of multipliers
Basel Committee Press Release - . .
EL f k -
October EL/UL "Madrid” Proposals Questions about EL treatment for counterparty ris
Does not appear to distinguish OTC derivs from repos - all
November SEC Proposals for Broker - Dealers PP 9 e P Proposes VaR calculation (similar to Basel Il)
referred to as "derivatives
2004 | January Communication from CRM WG Reduced multipliers as per ISDA suggestion
J Basel Committee press release - - Trading book review announced to cover counterparty risk and repos
anuary - To be undertaken by a joint Basel - IOSCO w orking group (hence SEC will be involved)

"Continued Progress toward Basel II"
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The Maturity Issue

Maturity in the IRB approach

= |RB risk weight incorporates a maturity dimension, designed with loans in mind
= Application to repos (short dated) and OTC derivs (longer dated) is problematic

Repos - ISDA proposals

= Any concession for short — dated maturity would be material for repos

= CP3 proposals include small concessions for maturities < 3 months, by simply using the existing “maturity

adjustment” (CP3 para 292)

= |SDA CP3 response has a somewhat more radical proposal (as shown)

OTC derivatives

Often long dated — opposite case to repos

No very strong evidence supporting any maturity
adjustment for OTC's

This is because value of OTC derivatives does not
respond sensitively to counterparty credit spread

This view is broadly mirrored in the Federal Reserve
response to ISDA proposals

= However there may be a practical need for a
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OTC Derivatives Rules

Cu rrent rules “Loan Equivalgﬂ\Exposure”
Capital requirement = (CMV + Addon) x [4%]

= Addon determined from a table published by the BIS in 1988.

= “Aggregation rule” applies to calculate addon in presence of netting. Not conceptually sound.

ISDA 2001
Capital requirement = EPE x IRB risk weight x 8%

= EPE (expected positive exposure) replaces MV + Addon
= EPE is a VaR — like measure, but more suited to capital calculations.

= Proposal can be summarised as: Make EPE the Loan Equivalent Exposure.

ISDA 2003
Capital requirement = o. x EPE x IRB risk weight x 8%

= A multiplier o is needed to fully cover risks.
= The work described here helped ISDA to quantify v in a range 100% < o < 120%.
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Repos Rules

Current rules

Capital requirement = Exposure x [2 - 8%]

= “Exposure” measure is anything from replacement cost to full notional amount in various local regulatory
regimes.

Basel Il - CP2, 2002
Capital requirement = (MV +XZ(Eg x H)) X IRB RW x 8%

= orif permitted to use counterparty level VaR

Capital requirement = (MV +VaR) x IRB RW x 8%

ISDA 2003
Capital requirement = o x EPE x IRB RW x 8%

= o same value as for OTC derivatives
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Expected Positive Exposure

Definition of Expected Positive Exposure (EPE)
= For a given portfolio at a given time, exposure is the maximum of O and market value

= Actual exposure forms a path over time, so the time average (over 1 year) can be taken, but this depends
on the paths taken by the market variables
= Average of this over market paths can then be taken = Expected Positive Exposure

E(t) =max(0,V (1))

EPE = E(% ijax(o, V(t))dt)

Why is EPE the right measure?

= The IRB framework measures systematic risk = default risk due to economic change

= Under certain conditions, this means that only the average amount of exposure present is relevant — to use
PFE (at a high percentile) is “double counting”
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Alpha

The need for alpha
= We have proposed EPE as the right measure of exposure for derivatives

= But EPE only quantifies the systematic element of risk - the concentration risk of derivatives is bigger than
for loans with the same EPE

Definition of alpha
= o quantifies the extra capital needed for derivatives, relative to loans with same EPE
= Equivalent information to “understatement” U = oo — 1 (used by Fed)

o = Actual Capital
Capital per ISDA 2001 proposal

Quantifying alpha

= Work done by both Fed and ISDA to quantify o using:
» Actual firms' portfolios (calculations performed by member firms)
» Stylised portfolios, with parameters determined from real data (Eduardo Canabarro)
» Analytic results (Michael Gibson, Washington Fed and Tom Wilde)

Conclusions on alpha
= We found o ~ 1.09 (U ~ 9%) in most portfolios, but o can be larger in extreme cases
= |SDA’s new proposals suggest a range as the basis for further discussion (ISDA, July 03):

1.1<a<1.2
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Alpha Results — Firms’ Own Calculations

Firms’ own calculations

= Members of the ISDA working group estimated alpha for their firms’ internal derivatives portfolios, using
the ISDA definition of alpha.

= This is possible for firms having a simulation or other approach to capital which captures the additional
risks measured by alpha.

= Results in good agreement with each other and with work on sample portfolios (see below).

Portfolio o
Example portfolio 1.09
Firm 1 1.08
Firm 2 1.10
Firm 3 1.07
Firm 4 1.07
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Analytic o — Methodology Overview

Steps to analytic calculation of loss — counterparty risk portfolio

= Main ingredients: Vasicek model for credit risk, Brownian motion for market risk
= Special model needed for correlations between counterparties

= Risks are put together using the granularity adjustment method

= Monte — Carlo work done by Eduardo Canabarro showed good agreement

FIRST
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Example Portfolio

Example portfolio

= This portfolio was constructed by Eduardo Canabarro, on suggestions of Evan Picoult

= Intended to be a realistic model of a large derivatives portfolio.

= Portfolio parameters were as shown for “base” portfolio.

PORTFOLIO PARAMETERS
Percentile q 99.90%
Credit information
Number of counterparties N 200
Default probability p 0.30%
: Within IRB range (12%

Asset correlation [ 22.00% to 24%) °
Exposure information

K K = 3 chosen based on
Number of market factors 3 «——— the empirical correlation
Spot values Tu  £1.36 structure discussed

. b

Market volatilities o I unit anove
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Results

No
Asset  Spot No. of Conf ematic Actual Reference .
corrn  valueH- facst“ cpties level g PortfdlioA | PortfoioB | *= 4B Actual portfolio A
A u K N p g | Amtic |MCaro Analytic|MCarlo Analytic| MCarlo Analytic = This is the pOFﬁO“O with full
Base case Percertile | Percentile | Percentile stochastic exposures and
2% 13 3 20 03% W% 1019 |1314 1296|1206 1202 | 109 108 correlations as per the settings
Sensitivity to asset correlation ,
0% 13 3 200 03% 94 057 |[609 NA |426 NA | 143 146 described above
1% 136 3 200 03% 99 537 |89 891|743 773|121 115
2% 136 3 200 03% 99 1130 |1408 1396|1304 1305| 1.08 107
50% 136 3 200 03% 9% 3069 |[3270 3250|3206 3182 | 102 1.02 Reference portfolio B
Sensitivity to current market values
2% 0 3 200 03% o 565 |842 823|624 618|135 133 = This portfolio is as A but with
22% 1 3 200 03% %% 826 |1096 1081|961 961 | 114 112 :
2% 2 3 200 03% W9 1428 [1780 1764|1695 1696 | 105 1.04 each exposure 'ﬂxed - EF,)E of
22% 3 3 200 03% W% 2124 |2595 2573[2519 2526 | 103 1.02 the corresponding portfolio A
Sensitivity to the number of market risk factors counte rparty
2% 13 1 20 03% W9 1019 [1322 1311|1202 1202 | 110 1.09
2% 136 5 200 03% %% 1019 |1307 1293|1210 1202 | 1.08 1.08
2% 136 10 200 03% W% 1019 [1297 1291|1201 1202 | 108 1.07
2% 136 50 200 03% %% 1019 |1296 1289|1200 1202 | 1.08 107 o=A/B
Sensitivity to number of counterparties - :
2% 13 3 2 03% W% 102 |354 372|281 285|126 131 a'Pha measures the extra risk
2% 13 3 B0 03% W 255 |521 526|427 437 |12 120 arising from the fact that
22% 1.36 3 100 03% 99% 510 779 783|708 692|110 113 exposures are Variab|e and
2% 136 3 500 03% W% 2548 |2892 2836|2781 2731|104 104 correlated
Sensitivity to probability of defauit
2% 13 3 20 01% W% 455 |703 693|601 616 | 117 112
2% 136 3 20 05% 9% 1456 |1759 1756|1644 1650 | 1.07 1.06
2% 136 3 20 10% 9% 2310 |2660 2650|2509 2520 | 1.06 1.05 Agreement
2% 136 3 200 50% Q%% 5940 |6500 6455|6190 6184 | 1.05 104 .
Sensitivity to confidence level = The analytic results agree well
2% 136 3 200 03% 904 437 |608 611|568 55 | 1.07 1.10 to MC
2% 136 3 200 03% 95 585 |79 790|718 723|110 109
FIRST
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Summary

Issues with proposed treatment of Trading Book under Basel Il

= Need for a consistent treatment for trading book exposures

= Treatment should allow banks to use internal exposure measures — but which measure? And at what cost?
= How to adjust for short/long maturities for repos/OTC derivatives?

ISDA’s proposal
= Exposure measure
» Same treatment for Repos/SLB as for OTC derivatives
» Based on IRB approach but using EPE as a measure of Loan Equivalent Exposure

» Multiplier (“a”) to take into account greater unsystematic risks and pair-wise correlations due to
market factors

= Maturity adjustment
» More favourable treatment for repos (short-term)
» Not penalising long-dated OTC derivatives (no evidence that an adjustment is needed)

Next Steps
= Review of trading book issues — Joint I0OSCO / Basel Committee Working Group
= Generally encouraging although uncertainty remains until conclusions are known
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Annex — Detail on ISDA’s oo methodology
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Exposure Mean and Variance

Input parameters
= Need input market volatility and spot market value
= Convenient to work with dimensionless parameters

Input Parameter $ Dimensionless
Annualised wolatility a, 1 by definition
Spot value V,0)  u,=V,0)/o,

Expected Positive Exposure and Root Mean Square Exposure
= The key exposure measures arising in this analysis.
= Throughout, we assume that counterparty values V(1) are normally distributed.

Definitions

Expected Exposure (EPE) E, =l(max(0,V,(1)))

Root mean square exposure (RMSE) Ef = E(max((), VA(D)z)
Formulae

Expected Exposure (EPE) Lk, / @, =u Mu ,)+n(u,)

Root mean square exposure (RMSE) (]::4 /a)A )2 — (Uj + I)N(uA) +uAn(uA)
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EPE and Root Mean Square Exposure

EPE and RMSE are both similar to call option price

= Both look like option on Exposure = Max(0, V(1)).

= EPE actually same as “arithmetic Brownian motion” option valuation
= Would be Black Scholes if we assumed geometric Brownian motion.

Expected Exposure and3I5Rpot Mean Square Exposure

Asymptotic Values
| Both tend to the spot exposure,
RMSE converges much more slowly.

2.5 -

1.5 1

= BExposure 1- "At the money" values

= EPE

— RMSE 65 | F,=1/2

~ E,=1//2x
-3 -2 -1 0 1 2 3
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Exposure Covariance

EPE and RMSE only describe individual counterparty portfolios
= Also need to understand pairwise exposure covariance between counterparties:

¢4 = Ei(max(V,,(1),0) max(V,(1),0)) - E, E,

= This is driven by market correlation p = Corr(V,(1), Vg(1)).
= Positive exposure correlation is a kind of concentration risk.
= Similar type formula to EPE and RMSE (to second order in the market correlation p

Cup = @O,05(PN(u, )N (uy)+ %27’(”14)”(”3))

Correlation Graph

= Graph shows the correlation implied by ¢,z (i.€.
cae/N(cacp) for uy = ug = 0.

0.8

0.6

Exposure correlation

= The graph also shows the exact result which is available 04
in closed form for uy, = ug = 0. 02
Market correlation
-1 -08 -06 -04 -0. 0.2 0.4 0.6 0.8 1
Notes

-0.2 4
= Exposure correlation is clearly a convex function of value

-0.4 1
correlation. e.g.:

-0.6 -

Prposre (T =1 Proppe, D=1/ —1) =-0.46 08
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Market Correlations — Empirical Evidence

Counterparties may be independent, but only “on average”

= Any pair of counterparties selected at random, will tend to have non — zero correlation
= Due to coincidental common positions in markets, and correlation between markets

= Usually tends to average out to zero across the portfolio — as shown (red line)

Actual
correlations

This correlation structure gives rise to added risk.

= Due to convexity of the exposure correlation, scattered market correlations imply positive average exposure
correlation.
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Correlation Model

Model correlations as scattered “at random”

= Think of counterparties taking positions “at random” in K independent market factors.
= The number of factors or dimensionality, K, to be determined from empirical data.

= Normalised positions are represented by points on a (K — 1) — sphere:

| = Correlation between two positions is
. the cosine of the angle between
them.

........

CREDIT | FIRST ' o7
SUISSE | BOSTON




Distribution of Correlations

The model implies correlations should be beta distibuted
= The correlation between two points on our sphere is:

p =cos6

= Where 6 is the “angle” between them (the actual angle when K =3).

= Assuming points are scattered at random on the surface, the density is completely determined by the
dimension K:

K-3

g(p)=k(K)(1-p?)

= K is a normalisation constant depending on K.
= This is just the beta distribution on [-1, +1].
= Reduces to uniform for K = 3.

= Gives the lines which we compared to empirical correlation
above.
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The Vasicek Model

A model that needs no introduction

= This is the best known one factor model.

= Basis of the Basel Il IRB risk weights - one factor form of CreditMetrics.
= Popular as has broadly believable realistic properties

= Gives rise to the following well — known form for conditional default probability:

N (p)+17x
(1_1)1/2

P(x)=N( )

= Where A is the asset correlation, usually taken to be around 20%.
= pis the average default probability (usually specified in advance).

= Systematic factor X'is identified with the systematic component of asset return. We take X to be
normally distributed, though other choices are of course possible.

= Merton model of individual firm (default occurs when liabilities exceed assets).
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Combining Exposure and Default Risk

Passing from exposure to loss statistics
= Formulae are quite analogous to case of loans.

Expected Loss
= We just substitute EPE for notional — EPE is “loan equivalent exposure” in this sense

Loans Counterparties Note
Expected Loss z N, XLGD,xp, ZEP E,XLGD,xp, Just replace EAD with EPE
A A

Systematic risk = Conditional Expected Loss
= We're more interested in conditional expected loss (will see why later)
= But this is obtained by the same substitution:

Loans Counterparties Note

Expected loss, conditional on X Z N,LGD,P,(X) z EPE,LGD,P,(X) Same rellaf[ion as for
A 4 unconditional EL

Concentration risk or Conditional Variance
= Everything can’t be the same, as there are additional risks in the counterparty casel!
= We have already worked out the additional exposure terms F,, c,g needed, however.

Loans Counterparties Note
. " N LGD.P.(1—P FP SN E2P2+N'¢. PP Not just substitution of EPE -
variance, condtional on ¥ ZA: ! E—E) ZA: o ZA: o ZA: A additional risks are present
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Granularity Adjustment Concept

Concept

= Actual loss distribution is analytically intractable.

= But sometimes a “nearby” distribution is tractable e.g. the systematic risk distribution.
= Granularity = treat distribution of interest as a “perturbation” of the nearby distribution.
= |n effect a Taylor expansion.

4.50% -

Loss distribution and systematic approximation * Thisisan
4.00% approximation
e technique
3.50% - Pure Vasicek distribution. = Butitis not heuristic -
Easy to determine percentiles. not like e.g
3.00% - Treat as "zeroth order" approximation. mean/variance
. Actual loss distribution. approximation
2.50% - Difficult to determine percentiles. = Can be used for
Treat as a "perturbation” of systematic loss distribution. ,
2.00% - percentiles and for
’ expected shortfall
1.50% -
1.00% -
99 percentiles
0.50% Granularity
adjustment
0.00% - | | ‘ | |
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Granularity Adjustment Mathematics

Step 1 - Set up
= Y = random variable of interest (in our case = actual losses).
= X = “explanatory variable” (in our case = systematic asset return).

= What does “explanatory variable” mean? Same as in regression analysis, we mean that X explains most of
the volatility in Y. We want the conditional varlance o’(x)=0 (Y\X x) to be “small’.

= This is actually rather more than the graph | "= implied. We are not quite saying X and Y have similar
densities, but specifying that knowing X says a Iot about Y.

Step 2 - Perturbation

= |f 6%(x) were zero, then we would have Y = E(YIX), so if there is some kind of expansion in terms of 62(x),
it had better begin with E(YIX).

= Introduce a “perturbation parameter” € (will set € = 1 at the end) and write
Y(e) =E(Y|X)+e&(Y —E(Y| X)) =E(Y|X)+€U,say

= So that Y(1) =Y, the distribution of interest, and Y(0) = E(YIX), the starting point.
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Granularity Adjustment Mathematics

Step 3 - Taylor series

= Then we hope that the percentiles ¥, have a Taylor series expansion in powers of € :

Y(e), =Y(0) + ol o .97, +
) = E— — &
! ooe|, 2 oe|
= Setting €= 1 gives and substituting for Y(0)! gives:
Y, 10,
Y, =EY|[X=X)+—2 +-—2 +.
o€ |, 20e°|

Note that we have already calculated the leading term

E(Y|X=X,)= ;EPEA xLGD,xP,(X,)

In Basel speak this term is obtained by applying the IRB risk weights to EPE and summing - indeed
ISDA’s original proposal was to do just that.

To get the higher terms, need calculable expressions for the “Derivatives of VaR”

"We are cheating slightly here — to make the substitution E(YIXq) = E(YIX)q we need E(YIX) to be a monotone

increasing function of X. However this is satisfied. This point is dealt with by e.g. Gordy (2003).
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Granularity Adjustment Mathematics

Step 4 - derivatives of VaR

= Second derivative appears due to Gourieroux, Laurent and Scaillet (2001). Several authors for the first
derivative from about 1999.

= Key point: the first derivative vanishes identically in our case:
E(UX =X,)=E(]X=X,) —E(E(Y‘X)‘X =X,))=0

DERIVATIVES OF VAR
First derivative

This is identically zero, since E(U|X= x) = 0 for all x. The
=U X = Xq) = 1, (x) vanishing of this derivative is the essence of the granularity
£=0 method.

q

o€

Second derivative = Granularity Adjustment

Y, _ 1.d(f,0’(x)
Je’ I dx
nth derivative - closely related to the "Cornish Fisher expansion", but we won't need this !

0(P+a =D g T oy 47 4 WSO e

— _1 m P q _ pP—q X a7 'l X pi

L) s ran(p—i—sp ™ (E[( g ) g TIC )

g=s<|p|-1

This gives the first non zero term which is exactly the
"granularity adjustment”.

x=Xq

m
q

de”

e=0

means p is a partition of m
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Summary

Calculating counterparty risk
= |tis now possible to calculate loss percentiles using this method.
= The granularity method gives the required loss percentile, approximately, as:

Y, =E(Y|X =X,)- 2; d(fXZ:(x))

q
First term = systematic risk

= The first term is the “systematic risk”, and is given as a sum over counterparties.

= |tis what you get by treating each counterparty portfolio as a loan, with “loan equivalent exposure” equal
to EPE:

E(YX =X,)= ;EPEA x LGD,xP,(X,)

Second term = concentration risk(s)
= The second term depends on the conditional variance which we worked out above.
= This encodes information about the volatilities and correlations of market positions in the portfolio:

0 (x)=LGD(D F;P,~ > E.P/+D c,;P\F,)
A A A
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Systematic LGD risk

Systematic LGD risk
= What if LGD is positively correlated to default rates?

= Then, capital requirements should reflect higher LGDs. In modelling terms, should couple LGD to the
systematic factor X, as well as coupling PD to X.

= This is a “hot topic” — see e.g. Frye , “A false sense of security”, RISK, August 2003.
= The evidence comes from loans, but may also be true for counterparty risk.

The first order effect —use “stressed LGD”

= The “first order” correction to capital to account for this coupling is, not surprisingly, just to use LGD
conditional on X = Xq:

= Capital requirement = Exposure x LGD(Xgg go,) X PD (Xgg g9,

Any other effects?
= For counterparty risk, is there a further effect?
= Capital requirement = a(Xgg g9,) X EPE X LGD(Xgg g9,) X PD (Xgg g9,)?
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Systematic LGD risk

The answer is no, not really,
= We modified our analysis to include systematic LGD with linear dependence on X:
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LGD(x)=LGD(X )(1+y,(x— X))

= The analysis shows that o actually decreases with this coupling (though the effect is small in most cases).
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Alpha dependence on wrong way risk factor

0.75 +m

LGD coupling to X

0 0.060120.180.24 0.3 0.36 0.42 0.480.54 0.6 0.660.720.780.84 0.9 0.96

—Base case
——rho=12%
rho =24%
rho = 50%
—MV=0
—MV=1
—MV=2
—MV=3
—K=1
K=5
K=10
—K=50
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