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I. Objective
In this paper, we illustrate the range of potential default losses for trading books across a range of possible assumptions.  These results are also compared with A-IRB capital requirements.  The intent of this analysis is not to specify the “correct” set of assumptions for computing default risk in the trading book, since each firm will make its own assumptions in modeling default losses in its trading book.  Instead, we examine the sensitivity of default risk capital to the choice of alternative modeling assumptions.
The Revised Accord requires firms to model incremental default risk in the trading book.  In this paper, we consider only capital for default risk and do not consider the impact of adjustments for double counting of default risk and spread risk.  We will consider this issue in a separate analysis, which we intend to prepare in the near future.
II. Summary of Findings
· Disclaimer: These results are indicative rather than authoritative. We used a standard default process model but there are uncertainties in the input parameters, limitations of data and various numerical approximations that affect the quality of the results. In addition, a narrow range of portfolios are investigated.

· Liquidity Horizon: Adjusting for liquidity effects using ratings data implies that going from a 12-month liquidity horizon to a 1-month liquidity horizon while keeping a 12-month capital horizon reduces capital around 30% while using a simple market based approach reduces capital around 40%. In comparison, the ratings-based approach reduces capital around 20% when moving from a 12 month to 3 month liquidity horizon.

· Capital horizon: Reducing the capital horizon from 12 months to 3 months reduces capital around 40% for a diversified portfolio of longs and shorts, and 25% for a highly concentrated portfolio.

· IRB Benchmark: A liquidity adjusted model applied to a diversified portfolio of longs and shorts reduces capital compared to IRB by around 40%. The same model applied to a concentrated portfolio reduces capital by around 10%.

· Ratings vs. Market Signals: Due to lack of data we were not able to construct a realistic liquidity adjusted PD based on market data and incorporating actual trading strategies and results. Since that PD is the key driver of the results it is an area that will benefit from more attention.

III. Common Assumptions Across All Portfolios

All of the portfolios are evaluated using a Gaussian (normal) copula model.  This simulation model is based on the same algebra as the A-IRB capital computation, except that the A-IRB model assumes an infinitely granular portfolio and does not recognize short positions.  A simulation based on the Gaussian copula model could likely be used by institutions to compute incremental default risk capital for their trading books.

In this analysis, the LGD is fixed at 60% (recovery rate of 40%).  The level of default losses is proportional to LGD.  Therefore, the LGD does not affect the relative impact of alternatives, as long as it is fixed.  The impact of a stochastic LGD was not evaluated.

In all cases, annual PDs were taken from Moody’s 2006 study, based on observations for the period 1983 to 2005
.  The data reflect issuer-weighted corporate default rates (column 1 of exhibit 35 in Moody’s report).  These PDs are summarized in Section II.
IV. Alternative Assumptions

A. Correlations

For simplicity, fixed pairwise correlations were used rather than the A-IRB correlations.  A-IRB correlations range from 12% to 24%, depending on the PD.  Three different correlation values were used for comparison: 0.1 (low), 0.2 (medium), and 0.3 (high).

B. Intra-Year Scaling of Default Probability

We used two different approaches to compute the benefit of short-term liquidity:

· One approach is based on detailed ratings and default data from Moody’s for the period 1983 to 2005.  From this data, PDs are computed directly for each rating group over one month, three months, and six months.
· An alternative approach is based on a study by MKMV of EDFs and default events for the period 1990 to 2004
.  Because EDFs are based on stock prices and stock price volatilities, this approach is a market-based approach.  As a practical matter, firms do not use EDFs as a risk measure to rebalance their portfolios to a constant level of risk.  The EDF approach is discussed as an illustration of a market-based approach for which intra-year default data is available.  A more direct approach would be based on credit spreads, but intra-year default data is not available on this basis.
In a study by Morgan Stanley
, the MKMV data was used to compute for each EDF range the proportion of direct transitions to the default state within a one-month horizon.  This represents the “unavoidable default” ratio, that is, the proportion of defaults that could not have been avoided by a strategy of rebalancing a portfolio to that EDF range each month.  The 1-month PD for cohorti equals:
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At the 1-month horizon, the market-based (MKMV) approach produces lower PDs than the ratings-based (Moody’s) approach.  This implies that a trading strategy that rebalances to a constant level of risk each month based on EDFs suffers fewer defaults than one based on Moody’s ratings.  One reason for this is that market prices move immediately, while rating changes lag.
The following table compares the annualized 1-month PDs to the annual PDs.  The ratio of the annualized 1-month PD to the annual PD indicates the proportion of defaults that cannot be avoided by rebalancing the portfolio to a constant level of risk.
	Rating
	Annual PD
(Basis Points)
	MKMV Approach:

Annualized Monthly PD Divided by Annual PD
	Moody’s Approach:

Annualized Monthly PD Divided by Annual PD

	AAA/AA/A

	3.0
	.16
	.18

	BBB
	21.3
	.16
	.18

	BB
	130.7
	.23
	.34

	B
	569.3
	.35
	.60

	CCC
	2,098.2
	1.92
	1.30


The CCC rating category is unusual because the annualized monthly PD is greater than the annual PD.  For CCC names, default cannot be avoided by rebalancing the portfolio because there is no lower rating category to signal the need to rebalance.  CCC names have a high probability of upgrade as well as downgrade.  As names are upgraded, they are replaced by “slow slide” names from higher rating categories that often go on to default.
C. Liquidity and Capital Horizons

In this analysis, we consider various liquidity and capital horizons:
Liquidity Horizon (
	Capital Horizon
	1 month
	3 months
	1 year

	1 month
	Yes
	Not meaningful
	Not meaningful

	3 months
	Yes
	Yes
	Not meaningful

	1 year
	Yes
	Yes
	Included only for comparison with A-IRB


The liquidity horizon will vary widely across positions.  Because most of the capital is driven by noninvestment-grade exposures, the effective liquidity horizon will depend on the characteristics of large, noninvestment-grade positions.

D. Portfolios

We consider three different portfolios, each with the same dollar value of long exposures by rating category and, therefore, the same A-IRB capital requirement.  See Appendix 3 for a detailed description of the portfolios.  The gross long positions total $1,350.
	Portfolio
	Portfolio Description

	Economic Rationale

	Long Only
	· 87 exposures: 51 IG and 36 NIG

· 70% of dollar value is IG and 30% of dollar value is NIG
	· Not meaningful economically.  Only included for comparison with A-IRB

	Long Bias
	· Same long positions as long-only portfolio

· Short positions added in each rating category so the portfolio is 60% long and 40% short
	· Reasonable approximation of trading positions if they were well diversified.

	Long Bias with Lumps
	· Same dollar value and number of positions by rating category as long-only and long-bias.

· Includes 3 concentrated credits: one BBB, one BB, and one B.
	· Reasonable approximation of trading positions if firm has a few extremely large positions, such as might occur in loan syndication


V. Impact on Capital of Various Alternatives
The results reported in the following tables are based on a correlation of 0.2.  The entire set of results is presented in Appendix 1.  The results below represent the 99.9% downside of default losses over the indicated capital horizon.  In the discussion below, these values are referred to as “capital”.
Moody’s Intra-Year PDs

	
	Long Only
	
	
	
	Long Bias
	
	
	
	Long Bias w/Lumps
	
	

	Capital horizon
	Liquidity horizon
	
	Liquidity horizon
	
	Liquidity horizon

	
	1 mo
	3 mo
	1 yr
	
	1 mo
	3 mo
	1 yr
	
	1 mo
	3 mo
	1 yr

	1 mo.
	21
	
	
	
	18
	
	
	
	39
	
	

	3 mo.
	33
	36
	
	
	27
	30
	
	
	48
	51
	

	1 year
	69
	81
	99
	
	45
	51
	60
	
	68
	78
	92


MKMV Intra-Year PDs

	
	Long Only
	
	
	
	Long Bias
	
	
	
	Long Bias w/Lumps
	
	

	Capital horizon
	Liquidity horizon
	
	Liquidity horizon
	
	Liquidity horizon

	
	1 mo
	3 mo
	1 yr
	
	1 mo
	3 mo
	1 yr
	
	1 mo
	3 mo
	1 yr

	1 mo.
	18
	
	
	
	15
	
	
	
	36
	
	

	3 mo.
	30
	N/A
	
	
	21
	N/A
	
	
	45
	N/A
	

	1 year
	60
	N/A
	99
	
	36
	N/A
	60
	
	62
	N/A
	92


For all of the portfolios, the A-IRB capital requirement equals $73, which equals 5.4% of the gross long positions.  Unlike the standard A-IRB capital computation, this A-IRB capital also includes the expected loss (EL).  That is because there is no reserve for credit losses to absorb potential default losses in the trading book.  Therefore, the potential economic loss includes both the expected and unexpected losses.
VI. Observations Regarding the Simulation Results
A. Relationship Between Default Risk Capital and A-IRB Capital
As a theoretical matter, for a long-only portfolio the Gaussian copula simulation model is guaranteed to produce the same result as the A-IRB approach if:

· The exposure has a 1-year liquidity horizon

· The portfolio is infinitely granular

· The same correlations are used as A-IRB
In the above tables, the capital for a long-only portfolio at a 1-year liquidity horizon is directly comparable to the A-IRB capital because the PDs are the annual PDs (that is, there is no benefit of liquidity).  The capital for the long-only portfolio is $99 for both the Moody’s and MKMV PDs.  That is because both approaches are calibrated to the same annual PDs.  See Appendix 4 for the A-IRB capital computation.
The long-only portfolio’s capital of $99 is higher than the A-IRB capital ($73) because:

· The portfolio’s average A-IRB correlation (weighted by A-IRB capital) is about 0.16.  That is lower than the correlation in the above table of 0.2.  The capital assuming a correlation of 0.1 is $69 for both the Moody’s and MKMV PDs.  As expected, that is lower than the A-IRB capital.

· The test portfolio is not infinite.  It has only 87 names.
B. Impact of Capital Horizon
The capital horizon is the most influential driver of the results.  That is because under the constant level of risk assumption the cumulative PD over a 1-year horizon is 12 times as great as over a 1-month horizon.
Holding the liquidity horizon fixed at either one month or three months, a 3-month capital horizon results in a capital reduction ranging from 30% (for extremely lumpy portfolios) to 50% (for more diversified portfolios) compared to a 1-year capital horizon.

C. Impact of Liquidity Horizon

If the capital horizon is fixed, a longer liquidity horizon increases the portfolio’s capital requirement.  This is due to the net impact of two offsetting factors:

· For all rating categories except CCC, annualized PDs for longer liquidity horizons are greater than annualized PDs for shorter liquidity longer horizons.  That is:

Annual PD > Annualized quarterly PD > Annualized Monthly PD
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· For CCC positions, this relationship is reversed.  The annual PD is lower than the annualized PD for shorter time horizons.  However, CCC defaults are a minority of total defaults.  Therefore, the net impact on the portfolio is primarily driven by the relationship noted above for exposures rated AAA to B.
The impact of liquidity is smaller than the impact of the capital horizon.  Holding the capital horizon fixed, a 1-month liquidity horizon results in a capital reduction of 6% to 15% compared to a 3-month liquidity horizon.  The low impact of liquidity is partly due to the lag in revision of credit ratings.  A market-based approach to determining PDs would probably result in a larger benefit from a shorter liquidity horizon.
D. Impact of Portfolio Composition

The long-bias portfolio has a substantial proportion of short positions.  Therefore, it has significantly lower capital than the long-only portfolio.  This occurs across all correlations, all liquidity horizons and all capital horizons.  This result is not surprising because default losses on long positions are offset by gains on short positions.

As expected, capital increases if the portfolio has large concentrations.  Given large concentrations, it is possible for default losses at the 99.9% confidence level to create a capital requirement greater than the A-IRB capital requirement.

E. Impact of Assumptions Regarding Intra-Year PDs (Moody’s Versus MKMV)

With a 1-month liquidity horizon, there is a moderate benefit from using intra-year PDs based on MKMV versus Moody’s.  This benefit occurs for all portfolios and all correlations.  This is because MKMV PDs at the 1-month horizon are significantly lower than Moody’s PDs, particularly in the BB/B range.  This impact is partially offset because MKMV’s PD for CCC is higher than the Moody’s PD at the 1-month horizon.
F. Comparison of results with Standard Charge

If firms do not have an approved model for systematic and idiosyncratic credit spread movements, they are subject to a capital requirement based on the Standard Charge (also called “Specific Risk Add-ons”).  This study does not compare the Standard Charge to the capital based on default risk models.  That is primarily because much of the capital requirement for the Standard Charge results from its restrictions on netting benefits.
The Standard Charge has tight restrictions on netting.  For example, if a firm has a long position in a 10-year bond and an equal short position in a 5-year bond or CDS, the Standard Charge is assessed on both the long and short positions.  The default risk of these positions would be near zero if the long and short positions have the same seniority.
The simplified portfolios used in this analysis do not represent the complexities of long and short positions that occur in real trading books.  For that reason, the Standard Charge for the simplified portfolio would be substantially understated compared to a real trading portfolio.  Therefore, comparisons would be misleading.  It would be desirable for one or more firms to compare the Standard Charge to the capital based on a simulation model to provide a fact-based comparison of default risk charges to the Standard Charge.

Appendix 1: Details of All Scenarios
In the tables below, the reported values indicate the 99.9% downside loss over the capital horizon, net of recoveries.  The liquidity horizon is denoted by LH.

A. Pairwise Asset Correlation of 0.1
Moody’s Intra-Year PDs

	
	Long Only
	
	
	
	Long Bias
	
	
	
	Long Bias w/Lumps
	
	

	Capital horizon
	Liquidity horizon
	
	Liquidity horizon
	
	Liquidity horizon

	
	1 mo
	3 mo
	1 yr
	
	1 mo
	3 mo
	1 yr
	
	1 mo
	3 mo
	1 yr

	1 mo.
	15
	
	
	
	15
	
	
	
	36
	
	

	3 mo.
	24
	27
	
	
	21
	24
	
	
	48
	51
	

	1 year
	51
	54
	69
	
	39
	42
	51
	
	61
	67
	85


MKMV Intra-Year PDs

	
	Long Only
	
	
	
	Long Bias
	
	
	
	Long Bias w/Lumps 
	
	

	Capital horizon
	Liquidity horizon
	
	Liquidity horizon
	
	Liquidity horizon

	
	1 mo
	3 mo
	1 yr
	
	1 mo
	3 mo
	1 yr
	
	1 mo
	3 mo
	1 yr

	1 mo.
	15
	
	
	
	12
	
	
	
	36
	
	

	3 mo.
	21
	N/A
	
	
	18
	N/A
	
	
	45
	N/A
	

	1 year
	44
	N/A
	69
	
	33
	N/A
	51
	
	57
	N/A
	85


B. Pairwise Asset Correlation of 0.2
Moody’s Intra-Year PDs

	
	Long Only
	
	
	
	Long Bias
	
	
	
	Long Bias w/Lumps
	
	

	Capital horizon
	Liquidity horizon
	
	Liquidity horizon
	
	Liquidity horizon

	
	1 mo
	3 mo
	1 yr
	
	1 mo
	3 mo
	1 yr
	
	1 mo
	3 mo
	1 yr

	1 mo.
	21
	
	
	
	18
	
	
	
	39
	
	

	3 mo.
	33
	36
	
	
	27
	30
	
	
	48
	51
	

	1 year
	69
	81
	99
	
	45
	51
	60
	
	68
	78
	92


MKMV Intra-Year PDs

	
	Long Only
	
	
	
	Long Bias
	
	
	
	Long Bias w/Lumps
	
	

	Capital horizon
	Liquidity horizon
	
	Liquidity horizon
	
	Liquidity horizon

	
	1 mo
	3 mo
	1 yr
	
	1 mo
	3 mo
	1 yr
	
	1 mo
	3 mo
	1 yr

	1 mo.
	18
	
	
	
	15
	
	
	
	36
	
	

	3 mo.
	30
	N/A
	
	
	21
	N/A
	
	
	45
	N/A
	

	1 year
	60
	N/A
	99
	
	36
	N/A
	60
	
	62
	N/A
	92


C. Pairwise Asset Correlation of 0.3

Moody’s Intra-Year PDs

	
	Long Only
	
	
	
	Long Bias
	
	
	
	Long Bias w/Lumps
	
	

	Capital horizon
	Liquidity horizon
	
	Liquidity horizon
	
	Liquidity horizon

	
	1 mo
	3 mo
	1 yr
	
	1 mo
	3 mo
	1 yr
	
	1 mo
	3 mo
	1 yr

	1 mo.
	27
	
	
	
	21
	
	
	
	39
	
	

	3 mo.
	45
	51
	
	
	30
	36
	
	
	51
	55
	

	1 year
	90
	104
	134
	
	51
	60
	71
	
	70
	84
	94


MKMV Intra-Year PDs

	
	Long Only
	
	
	
	Long Bias
	
	
	
	Long Bias w/Lumps
	
	

	Capital horizon
	Liquidity horizon
	
	Liquidity horizon
	
	Liquidity horizon

	
	1 mo
	3 mo
	1 yr
	
	1 mo
	3 mo
	1 yr
	
	1 mo
	3 mo
	1 yr

	1 mo.
	24
	
	
	
	18
	
	
	
	36
	
	

	3 mo.
	39
	N/A
	
	
	27
	N/A
	
	
	48
	N/A
	

	1 year
	75
	N/A
	134
	
	42
	N/A
	71
	
	65
	N/A
	94


Appendix 2: Details of Intra-Year Default Probability

Moody’s Data

	
	AAA
	AA
	A
	BBB
	BB
	B
	CCC

	2 weeks
	0
	0
	0
	.0011%
	.0148%
	.1166%
	1.2239%

	Annualized 2-weeks ÷ Annual
	N/M
	0
	0
	.13
	.30
	.53
	1.35

	
	
	
	
	
	
	
	

	1 month
	0
	0
	.0004%
	.0032%
	.0370%
	.2871%
	2.5325%

	Annualized 1-month ÷ Annual
	N/M
	0
	.22
	.18
	.34
	.60
	1.30

	
	
	
	
	
	
	
	

	3 months
	0
	0
	.0012%
	.0223%
	.1799%
	1.0179%
	6.7390%

	Annualized 3-months ÷ Annual
	N/M
	0
	.22
	.43
	.55
	.71
	1.20

	
	
	
	
	
	
	
	

	6 months
	0
	.0014%
	.0077%
	.0676%
	.4741%
	2.3511%
	12.0070%

	Annualized 6-months ÷ Annual
	N/M
	.32
	.71
	.64
	.73
	.82
	1.11

	
	
	
	
	
	
	
	

	Annual
	0
	.0089%
	.0215%
	.2095%
	1.2965%
	5.6408%
	20.3398%

	
	
	
	
	
	
	
	

	Moody’s 2006 Report
	0
	.010%
	.022%
	.213%
	1.307%
	5.693%
	20.982%


Comments on Moody’s Data

1. All PDs reported above are based on a detailed Moody’s data base of ratings and default history from 1983 to 2005.

2. There are small differences between the annual PD computed from the detailed data base and Moody’s 2006 report.  The source of these differences is not known.  The impact of these differences is not material.
3. The sample size for AAA/AA/A defaults is so small that PDs are statistically unreliable.  Therefore, the actual PDs above for AAA/AA/A were not used in the simulation.  Instead, short-horizon PDs were estimated using 3 bp as the annual PD (Basel II minimum) and the same ratio of short-term defaults to annual defaults as the observed ratio for BBB (that is 0.18 for 1 month and 0.43 for 3 months).
MKMV Data

	
	AAA to BBB
	BB
	B
	CCC

	“Unavoidable default” ratio


	N/A
	.23
	.35
	1.97


Comments on MKMV Data

1. The MKMV data provide the ratio of “unavoidable defaults”, defined as:
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2. MKMV data do not have enough detail to provide PDs for investment-grade ratings.
3. MKMV data are available for monthly liquidity horizons, but not for quarterly liquidity horizons.
MKMV Data Used in the Simulation – Extrapolated, with Basel PD of 3 bp
	
	AAA/AA/A
	BBB
	BB
	B
	CCC

	1 month
	.0004%
	.0029%
	.0251%
	.1671%
	4.2098%

	Annualized 1-month ÷ Annual
	.16
	.16
	.23
	.35
	1.92

	
	
	
	
	
	

	Annual
	0.03%
	.213%
	1.307%
	5.693%
	20.982%


1. For ratings other than AAA/AA/A, annual PDs are based on Moody’s 2006 report.  For AAA/AA/A, the PD of 3 basis points equals the Basel II minimum PD for corporates.
2. The monthly PD is determined from the annual PD and the “unavoidable default” ratio:
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3. An extrapolation function was determined, stating the “unavoidable default” ratio as a function of PD.  Based on that formula, the “unavoidable default” ratio for BBB exposures was estimated based on the PD for BBB exposures.  This same ratio was also used to determine the monthly PD for AAA/AA/A exposures.
Appendix 3: Details of Portfolio Composition

I. Long only
	Rating
	Value
	Number
	Size

	AAA
	180
	9
	20

	AA
	240
	12
	20

	A
	300
	15
	20

	BBB
	225
	15
	15

	BB
	225
	15
	15

	B
	150
	15
	10

	CCC
	30
	6
	5

	Total
	$1,350
	87
	$15.5


Features

· Rating is 70% investment grade and 30% noninvestment grade.  This is a reasonable reflection of the composition of large trading institutions.

· Position size declines for lower ratings.

· Long-only is not indicative of real trading portfolios, which have substantial shorts.

II. Long bias

	
	
	Long positions
	
	
	Short positions
	
	

	Rating
	Net Value
	Dollar Value
	# of Positions
	Position Size
	Dollar Value
	# of Positions
	Position Size

	AAA
	60
	180
	9
	20
	-120
	6
	-20

	AA
	80
	240
	12
	20
	-160
	8
	-20

	A
	100
	300
	15
	20
	-200
	10
	-20

	BBB
	75
	225
	15
	15
	-150
	10
	-15

	BB
	75
	225
	15
	15
	-150
	10
	-15

	B
	50
	150
	15
	10
	-100
	10
	-10

	CCC
	10
	30
	6
	5
	-20
	4
	-5

	Total
	$450
	$1,350
	87
	$15.5
	-$900
	58
	-$15.5


Features

· Long positions are the same as the long-only portfolio.  Therefore, A-IRB capital is the same.

· Portfolio is 60% long and 40% short.  This is believed to be a reasonable reflection of the trading positions at major firms.

· Assumes positions are diversified across names.

III. Long bias with lumps

	
	
	Total Long
	Long Lumps
	Remaining Long Positions
	
	
	Short positions
	
	

	Rating
	Net Value
	Dollar Value
	Dollar Value
	Dollar Value
	# of Positions
	Position Size
	Dollar Value
	# of Positions
	Position Size

	AAA
	60
	180
	
	180
	9
	20
	-120
	6
	-20

	AA
	80
	240
	
	240
	12
	20
	-160
	8
	-20

	A
	100
	300
	
	300
	15
	20
	-200
	10
	-20

	BBB
	75
	225
	100
	125
	14
	8.9
	-150
	10
	-15

	BB
	75
	225
	80
	145
	14
	10.4
	-150
	10
	-15

	B
	50
	150
	60
	90
	14
	6.4
	-100
	10
	-10

	CCC
	10
	30
	
	30
	5
	5
	-20
	4
	-5

	Total
	$450
	$1,350
	$240
	$1,110
	84
	$13.2
	-$900
	58
	-$15.5


Features
· Dollar value, number of exposures, and A-IRB capital are the same as the long bias portfolio.  Short positions are the same as the long bias portfolio.

· Three names are oversized, representing large concentrations that might occur in loan syndication or similar activity.  These three names constitute 3.4% of the number of positions and 17.8% of the long dollar value.

Appendix 4: A-IRB Capital Computation

Long-Only Portfolio

	Rating
	Dollar Value
	Annual PD
	A-IRB Pairwise Correlation
	A-IRB Capital (incl. EL)
	Percent of Total Capital

	AAA
	180
	.00030
	.238
	1.488
	2%

	AA
	240
	.00030
	.238
	1.983
	3%

	A
	300
	.00030
	.238
	2.479
	3%

	BBB
	225
	.00213
	.228
	7.796
	11%

	BB
	225
	.01307
	.182
	21.417
	29%

	B
	150
	.05693
	.127
	27.337
	37%

	CCC
	30
	.20982
	.120
	10.991
	15%

	Total
	$1,350
	
	
	$73.490
	100%


Comments

· Because the long-bias portfolio has the same long positions, it has the same A-IRB capital requirement.  The same is true of the long-bias portfolio with lumps.
· The A-IRB capital computation reported above includes the expected loss (EL) as well as the unexpected loss (UL).  The standard A-IRB capital computation includes only the UL.  The reason for this difference is that there is no reserve for credit losses in the trading book.  Therefore, default losses would include both the EL and the UL.

Appendix 5: Intra-Year Scaling of PD

Traditional scaling over time

For a specific debt instrument that can only default once, assuming the default likelihood is constant through time, the monthly PD and the annual PD are related by the following equation:
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Where PD is very low, this is approximately equal to linear scaling through time, which is:
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However, linear scaling is a poor approximation as PD increases.
Linear scaling over time

When considering a portfolio with a constant level of risk over a 1-year horizon, a position that defaults is assumed to be replaced with another position.  That is required to maintain the VaR (or other risk measure) at the same level.  If the position were not replaced, VaR would decrease (in the case of a long position).
This assumption is not consistent with the A-IRB model, which is a single period model.  In a single-period model, there is no intra-year time period.  Therefore, there is no need to consider the replacement of a defaulted exposure or the potential for the replacement exposure to default later in the year.

Where there is a constant level of risk, default probability scales linearly with time.  Because the level of risk is constant, whatever loss is likely to occur in the first month is likely to occur in the second month with the same probability (assuming a one-month liquidity horizon).
Therefore, linear scaling is used in a default risk model when evaluating the effective PD of a position that is rolled over several times during the capital horizon.  That is:
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� Moody’s Investor Service, Global Credit Research, Default and Recovery Rates of Corporate Bond Issuers, 1920-2005, March 2006.


� Moody’s KMV, Professional Services Client Report, Early Warning Provided by the Moody’s KMV Expected Default Frequency Credit Measure, July 2004.


� Morgan Stanley, Letter to Basel Committee on Banking Supervision and International Organization of Securities Commissions, Appendix 2 and 3, May 31, 2005.


� For AAA/AA/A, the PD reflects the 3 basis point minimum specified by Basel II for corporate exposures.  For both Moody’s and MKMV, there are not enough AAA/AA/A defaults to create a valid estimate.  Therefore, we assume that the ratio is the same as for BBB.  The impact on capital is not material.


� IG denotes investment-grade and NIG denotes noninvestment-grade positions





- 1 -

