Chapter 4

The New BIS Capital Requirements for Market Risks

Table of Contents


1.
Introduction
Page 2
2.
The Standardized Approach
2

2.1
Interest Rate Risk
2


2.1.1   Specific Risk (Standard Approach)
3


2.1.2   General Market Risk
4


2.1.3   Treatment of Options
8
2.2  Equity Risk
10
2.3  Foreign Exchange Risk, Including Gold Price Risk
11
2.4  Commodities Risk
11
3.
The Internal Models Approach
13
3.1 Quantitative and Modeling Requirements
14
3.2 Specific Risk (Internal Approach)
16
3.3 New Capital Requirements
19
3.4 Backtesting
21
3.5 Stress Testing
23
4.
The Pros and Cons of the Standardized Approach and the Internal Models:  
A New Proposal - the “Pre-commitment Approach”
24
5.
Comparisons of the Capital Charges for Various Portfolios According to the 
Standardized and the Internal Models Approaches
26
6.
Conclusions

37
7.
References

39
Chapter 4: The New BIS Capital Requirements for Market Risks
1.
Introduction
In this chapter we compare the two alternatives to assess market risk as proposed by BIS 1998.  The first one consists in using the “standardized approach” with set factors as determined by the BIS for various instruments.  This approach is detailed in Section 2.  The alternative approach, the “internal model approach” is based on the proprietary models of individual banks to value securities and the probability distributions for changes in the values of claims.  The BIS set rules and guidelines for central banks in the process of approving banks that opt to use internal models.  These guidelines are detailed in Section 3.  In Section 4 the pros and cons of the two approaches are discussed and a new approach, the “pre commitment approach” is proposed.  Finally, in Section 5, a numerical example is presented in order to illustrate the savings in capital requirement due to the use of internal models rather than the standardized approach.

2.
The Standardized Approach

The standardized model uses a “building block” type of approach where the capital charge for each risk category, i.e. interest rate, equity, foreign exchange and commodities, is first determined separately. Then, the four measures are simply added together to obtain the global capital charge related to market risk. In this section we present, and illustrate with simple examples, the main thrust of the method for the four risk categories.

2.1
Interest Rate Risk

The model encompasses all fixed-rate and floating rate debt securities, zero-coupon instruments, interest rate derivatives, hybrid products like convertible bonds, although they are treated like debt securities only when they trade like debt securities, i.e. when their price is below par, and are treated like equities otherwise. Simple interest rate derivatives like futures and forward contracts, including FRAs, and swaps are treated like a combination of short and long positions in debt contracts. Options are treated separately and will be covered later in this section.


The interest risk capital charge is the sum of the two components separately calculated, one related to “specific risk” which applies to the net holdings for each instrument, the other related to “the general market risk” where long and short positions in different securities or derivatives can be partially offset.

2.1.1
Specific risk

The capital charge for specific risk is designed to protect the bank against an adverse price movement in the price of an individual security due to idiosyncratic factors related to the individual issuer.  Offsetting is thus restricted to matched positions in the same issue, including derivatives.  The capital charge applies whether it is a net long, or net short position.  Even if the issuer is the same, but there are differences in maturity, coupon rates, call features, etc., no offsetting is allowed since a change in the credit quality of the issuer may have a different effect on the market value of each instrument.


Table 1 shows the specific risk charge for various types of debt positions.  The weighting factors apply to the market value of the debt instruments, and not their notional amount.  


Government debt includes all form of debt instruments issued by OECD central governments, as well as non-OECD central governments provided some conditions are satisfied.  The qualifying category includes debt securities issued by OECD public sector entities, regulated securities firms of the G-10 countries plus Switzerland and Luxembourg, and other rated investment grade bonds.  The other category receives the same specific risk capital charge as a private sector borrower under the credit risk requirements of the 1988 Accord, i.e. 8%.


A specific risk charge also applies to derivative contracts in the trading book only when the underlying is subject to specific risk.  For example, an interest rate swap based on LIBOR won’t be subject to specific risk charge, while an option on a corporate bond will.  All over-the-counter derivative contracts are subject to counterparty credit risk charge according to guidelines of the 1988 Accord, even where a specific risk charge is required.

Debt Category
Remaining Maturity
Capital charge  (%)

Government
N/A
0.00

Qualifying
6 months or less

6 to 24 months

over 2 years
0.25

1.00

1.60

Other
N/A
8.00

Table 1: Specific risk charge factor for net debt positions

2.1.2
General market risk

Capital requirements for general market risk are designed to capture the risk of loss arising from changes in market interest rates.  Banks have the choice between two methods, the “maturity” method and the “duration” method.  The duration method is just a variant of the maturity method.


The maturity method uses a “maturity ladder”, i.e. a series of  “maturity bands” that are divided into “maturity zones” according to the rule given in Table 2.  These maturity bands and zones are chosen to take into account differences in price sensitivities and interest rate volatilities across different maturities.  A separate maturity ladder must be constructed for each currency in which the bank has a significant trading position.  No offsetting is allowed among maturity ladders of different currencies.  As illustrated in the previous section, the disallowance of offsetting between currencies greatly impacts financial institutions that trade in one currency and hedge in another currency due to the high correlation between them.  For instance, if one did a swap in USD and performed an exactly offsetting swap in CAD, then the institutions should be exposed to some FX risk and to cross-currency basis risk.  The BIS methodology will impose an onerous amount of capital for this trade and its hedge, while this institution is only exposed to little residual risk.


The first step in the maturity method consists of allocating the marked-to-market value of the positions to each maturity band.  Fixed rate instruments are allocated to the residual term to maturity, and floating-rate instruments according to the residual term to the next repricing date.

Zone
Coupon 3% 
or more
Coupon less 
than 3%
Risk weights
(sensitivities)
Assumed changes 
in yield (%)

1
1 month or less

1 to   3 months

3 to   6 months

6 to 12 months
1 month or less

1 to   3 months

3 to   6 months

6 to 12 months
0.00%

0.20%

0.40%

0.70%
1.00

1.00

1.00

1.00

2
1 to 2 years

2 to 3 years

3 to 4 years
to 1.9 years

to 2.8 years

2.8 to 3.6 years
1.25%

1.75%

2.25%
0.90

0.80

0.75

3
  4 to   5 years

  5 to   7 years

  7 to 10 years

10 to 15 years

15 to 20 years

over  20 years
to   4.3 years

to   5.7 years

  5.7 to   7.3 years

  7.3 to   9.3 years

 9.3 to 10.6 years

10.6 to 12 years

  12  to 20 years

over     20 years
2.75%

3.25%

3.75%

4.50%

5.25%

6.00%

8.00%

12.50%
0.75

0.70

0.65

0.60

0.60

0.60

0.60

0.60

Table 2:  Maturity bands and risk weights


Derivatives, like forwards, futures and swaps, should be converted into long and short positions in the underlying positions. Options are treated separately. For example, a long one-year forward contract on a two-year bond is equivalent to a short position in the 6-12 month maturity band for an amount equal to the discounted value of the forward price of the bond, and a long position in the 1-2 year maturity band for the same market value.  For swaps, the paying side is treated as a short position and the receiving side as a long position on the relevant underlying instruments.  Offsetting is only allowed for matched positions in identical instruments with exactly the same issuer.


In the second step the positions in each maturity band are risk weighted according to the sensitivities given in Table 2. The third step consists of calculating capital requirements for general market risk according to the following principles: 

1.
Vertical disallowance to account for basis risk. In each maturity band the matched weighted position is imposed a capital charge of 10%. Then, only the unmatched positions in each maturity band are considered in the rest.

2.
Horizontal disallowance to account for the risk related to twists in the yield curve. The matched weighted positions in each zone (zone 1, 2 and 3, respectively), between adjacent zones (between zones 1 and 2, then between zones 2 and 3), and between the two extreme zones (between zones 1 and 3) are allocated a capital charge given in Table 3.  Again, only the unmatched positions at each step are considered in the remaining calculations.

3. To account for the risk associated with a parallel shift in the yield curve, the residual unmatched weighted positions are given a capital charge of 100%.

Zones
Time-band
Within 
the zone
between 
adjacent zones
between 
zones 1 and 3

Zone 1
0 -   1 month

1 -   3 months

3 -   6 months

6 - 12 months
40%
40%


Zone 2
1 - 3 years

2 - 3 years

3 - 4 years
30%

100%

Zone 3
  4 -    5 years

  5 -    7 years

  7 -  10 years

10 -  15 years

15 -  20 years

over 20 years
30%
40%


Table 3:  Horizontal disallowances for the risk related to twists in the yield curve

The example presented in Table 4 illustrates the allocation process to each maturity band, and the calculation of the capital charge for general market risk.

Portfolio:

A.
Qualifying bond with a $ 13.33 million market value, a residual maturity of 8 years, and a coupon of 8%;

B.
Government bond with a market value of $ 75 million, a residual maturity of 2 months and a coupon of 7%;

C.
Interest rate swap at par-value, i.e. with a zero net market value, with a notional amount of $ 150 million, where the bank receives floating and pays fixed, with the next fixing in 9 months, and a residual life of 8 years;

D.
Long position in interest rate futures contract with 6 month delivery date, for which the underlying instrument is a government bond with a 3.5 year maturity and a market value of $ 50 million.


Zone 1
Zone 2
Zone 3

Time- band

Coupon > 3%

Coupon < 3%
0-1

0-1
1-3

1-3
3-6

3-6
6-12

6-12
1-2

1-1.9
2-3

1.9-2.8
3-4

2.8-3.6
4-5

3.6-4.3
5-7

4.3-5.7
7-10

5.7-7.3
10-15

7.3-9.3
15-20

9.3-10.6
>20

10.6-12
12-20
>20


Months
Years

Positions

A

B

C

D

+75 Gov.
-50

Fut.
+150

Swap


+50

Fut.


+13.33

Qual.

-150

Swap








Weight (%)
0.00
0.20
0.40
0.70
1.25
1.75
2.25
2.75
3.25
3.75
4.50
5.25
6.00
8.00
12.5

Position x Weight

+0.15
-0.20
+1.05


+1.125


+0.5

-5.625






Vertical

Disallowance









0.5x10% = 0.05






Horizontal
Disallowance 1
0.20 x 40% = 0.08












Horizontal
Disallowance 2




1.125 x 40% = 0.45

Horizontal
Disallowance 3
1.0 x 100% = 1.0

Table 4: Illustration of the calculation of the capital charge to cover general market risk for interest rate instruments (except options)

Note that there is vertical disallowance only in zone 3 for the 7-10 year time band. There is no horizontal disallowance within zones 2 and 3, since there is no offsetting positions between time-bands within each of these two zones. However, there is horizontal disallowance within zone 1, and between zones 1 and 3. The short risk-weighted position in the 3-6 month time-band partially offsets the long positions in the adjacent time-bands in zone 1.  Then, after vertical disallowance in the 7-10 year time-band for $0.5 million, the net unmatched position in zone 3 becomes net short $5.125 million.  Given the net long position for $1.125 million in zone 2 there is partial offsetting for this amount between zones 2 and 3, which leaves a net unmatched position of 0 in zone 2 and of net short $4 million in zone 3. After horizontal disallowance in zone 1, the net unmatched position becomes net long $1 million in this zone. Finally, there is partial offsetting for $1 million between zones 1 and 3, which leaves an overall net unmatched position of $3 million.

The total capital charge is (in $ million):


- for the vertical disallowance (basis risk)




$ 0.050


- for the horizontal disallowance in zone 1 (curve risk)


$ 0.080


- for the horizontal disallowance between adjacent zones (curve risk)
$ 0.450


- for the horizontal disallowance between zone 1 and 3 
 

(steepening of the curve risk)





$ 1.000


- for the overall net open position ( parallel shift risk)


$ 3.000









Total


$ 4.580

2.1.3
Treatment of Options
There are three different approaches. The “simplified approach” applies to banks which only buy options, while the “delta-plus method” or the “scenario approach” should be used by banks which also write options.

(i) Simplified Approach


Table 5 shows the capital charge according to the simplified approach. As an example, suppose the bank is long 100 shares currently valued at $10, and has a put on these shares with a strike price of $11. The capital charge would be:


+ $1,000 * 16% (8% for specific risk plus 8% for general market risk)
= $ 160


- the amount the option is in the money, i.e. ($11 - $10) * 100

 = $ 100










Total:  
    $   60

 Position
Treatment

Long cash and long put

Or

Short cash and long call
The capital charge is the market value of the underlying security multiplied by the sum of specific and general market risk charges for the underlying, less the amount the option is in the money (if any), bounded at zero.

Long call

Or

Long put
The capital charge will be the lesser of:

· the market value of the underlying security multiplied by the sum of specific and general market risk charges for the underlying, and

· the market value of the option.

Table 5: Capital charge for options according to the simplified approach

(ii) Delta-Plus Approach


For the purpose of capital charge calculation related to general market risk, the option is first considered as its delta equivalent in the underlying instrument, which is then allocated into the time-band corresponding to the maturity of the option (cf. example in Table 4).

Then, two additional capital charges are added. The first one adjusts the capital charge for gamma risk or convexity risk, i.e.


Gamma capital charge = ½ Gamma * 


It is simply the second order term in the Taylor expansion of the option price formula, where 

 denotes the change in the value of the underlying. For interest rate products it is calculated according to the assumed changes in yield in the maturity band, as given in Table 2. For equities and foreign exchange and gold the price change is taken as 8%, while for commodities it is taken as 15%.

The second one compensates for vega risk, i.e.


Vega capital charge = vega * 25% 


where vega is the sensitivity of the option price to one unit of volatility, 

.

This vega term is the absolute value of the impact of a 25% increase or decrease in volatility.

(iii) Scenario matrix approach

The scenario matrix approach adopts as capital charge the worst loss for all the scenari generated by a grid that allows for a combination of possible values of the underlying price, the volatility, and the cost of carry.  The range of values being considered is the same as for the delta-plus approach.

2.2
Equity Risk
General market risk charge is 8% of each net position. Capital charge for specific risk is 8%, unless the portfolio is both liquid and well diversified, in which case the charge is 4%.


Equity derivatives are treated the same way as interest rate derivatives. While there is no specific charge when the underlying is a government security or a market rate like LIBOR, for diversified broad market indices there is a specific risk charge of 2% of the underlying market value.  The example given in Table 6 illustrates the delta-plus approach.

Consider a short position in a European one-year call option on a stock with a striking price of $ 490. The underlying spot price is $ 500, the risk-free rate is 8% per annum, and the annualized volatility is 20%. The option value is $ 65.48, with a delta and gamma of -0.721 and -0.0034, respectively, corresponding to a $1 change in the underlying price; its vega is 1.68 associated with a change in volatility of 1 percentage point.

The three components of the capital charge are:

delta equivalent: $ 500 * 0.721 * 8% = 


$ 28.84

gamma adjustment: ½ * 0.0034 * ($500 * 8%)2 = 

$   2.72

vega adjustment:  1.68 * (25% * 20) = 


$   8.40






Total

$  39.96

Table 6: Delta-plus approach for an equity option

Note that the gamma adjustment is based on an 8% move in the stock price. If the underlying were a commodity it would be15%, and then the delta-equivalent would have been allocated to the time-band corresponding to the maturity of the option (cf. Table 8).

Assume the net positions in each currency, expressed in the reporting currency i.e. $, are as follows:



Long



Short

Yen

DM

GB

   FFR
             US$

Gold





 EMBED Equation.3  





-35

                         +300


            -200


-35

Capital charge = 8% * 300 + 8% * 35  = $ 26.80
Table 7:  Short hand approach to capital charge for foreign exchange and gold risk

2.3
Foreign Exchange Risk, Including Gold Price Risk
There are two steps in the calculation of the capital charge. First, the exposure in each currency is measured, and second, the net long and net short exposures in all currencies are translated into an overall capital charge according to a rule called the “shorthand method”.


The measurement of the exposures is straightforward. It consists of the net spot position, the net forward position
, the delta-equivalent for options as discussed in Section 2.1.3, accrued interest and expenses, and other future income and expenses which are already fully hedged. 


The capital charge is the absolute value of 8% of the greater of the net open long positions and the net open short positions in all currencies, plus 8% of the absolute value of the net open position in gold plus the gamma and vega adjustments for options. The example in Table 7 illustrates the application of the rule.

2.4
Commodities Risk
Commodities are broadly defined as physical products which can be traded on an organized market, like agricultural products, oil, gas, electricity and precious metals (except gold which is treated as a foreign currency). Commodities’ risks are often more complex to measure than for other financial instruments as markets are less liquid, prices are affected by seasonal patterns in supply and demand, and inventories play a critical role in the determination of the equilibrium price.

The main components of market risk are:

· outright  price risk,  i.e. the risk of price movements in the spot prices,

· basis risk, i.e. the risk of a movement in the price differential between different related commodity prices, as it is inherent for energy products whose prices are quoted as a spread over a benchmark index,

· interest rate risk, i.e. the risk of a change in the cost of carry,

· time spread risk, or forward gap risk, i.e. the risk of movements in the forward commodity prices for other reasons than a change in interest rates; the shape of the forward curve is a function of supply and demand in the short run, and fundamental factors in the longer run,

· options risk, i.e. delta, gamma and vega risk as already discussed for other classes of products.

The standardized model for commodities is somewhat similar to the maturity ladder approach for interest rate products. The idea being to design a simple framework that captures directional, curve risk as well as time spread risk.


First, positions are converted at current spot rates into the reporting currency, and located into the relevant time-band. Forwards, futures and swaps are decomposed as a combination of long and short positions like for interest rate products. The delta equivalent of options is placed in the time-band corresponding to the maturity of the option.


In order to capture spread risk and some of the forward gap risk the matched position in a time-band is allocated a capital charge of 3%. The unmatched position is carried forward into the nearest available time-band at a cost of 0.6% per time band. For example, if it is moved forward 2 time bands it is charged 2 * 0.6% = 1.2%. At the end of the process, the net unmatched position is given a capital charge of 15%.


The following example given in Table 8 illustrates the principle of the maturity ladder for commodities.

Time-band
Spread 
capital charge
Position
Capital charge

0-1 m
1.5%
--


1-3 m
1.5%
--


3-6 m
1.5%
long $600

short $1,000
matched position:

$600 x 3% =

$18

$400 carried forward 2 time-bands:

$400 x 2 x 0.6% =

$4.8

6-12 m
1.5%
--


1-2 y
1.5%
long $500
matched position:

$400 x 3% =

$12

$100 carried forward 1 time-band:

$100 x 0.6 =

$0.6

2-3 y
1.5%
short $300
matched position:

$100 x 3% =

$3

over 3 y
1.5%
--



net unmatched position:

$200 x 15% =

$30

Total

$68.4

Table 8:  Maturity ladder approach for commodities

3.
The Internal Models Approach

The regulators accept that institutions will use different assumptions and modeling techniques, simply because trading financial products relies on proprietary expertise both in trading and modeling markets. Modeling market risk is thus an issue, and will stay an issue since it is inherent to the trading of derivatives. Indeed, the ability of a trading institution to stay profitable, relies in part on the skill of its financial engineers and traders to build the appropriate pricing and hedging models. State of the art modeling provides institutions with a unique competitive edge. These models are kept relatively secret, although most of them are based on published papers in academic journals. However, the implementation and calibration of these models require a lot of ingenuity, strong numerical and computer skills, a good understanding of the products and the markets. Very few “bar tenders” are able to produce this elaborate cocktail. The same proprietary models are used in risk management to derive risk exposures, like deltas, gammas, vegas and other “Greeks”. However, the wrong model may lead to large trading losses as has been reported in the financial press. It can also lead to a poor assessment of market risk exposure. Financial institutions learn the hard way how to correct the limitations of their models. Recently, in the Wall Street Journal (March 28, 1997) it was reported that Bank of Tokyo-Mitsubishi had to write off $ 83 million on its U.S. interest rate derivatives book, because of the use of the wrong interest rate pricing model which lead to systematic overvaluation of the position. 


The regulator recognizes this unique feature of investment banking activity and requires institutions to scale up their VaR number derived from their internal model by a factor of three, referred to in the following as the “multiplier”. This multiplier should be viewed as an insurance against model risk, imperfect assessment of specific risks, and other operational risks, although, as we discuss later on, the application of such a multiplier has been widely criticized.  Another view on this multiplier is a safety factor against “non-normal” market moves.

3.1
Quantitative and Modeling Requirements
The internal model approach should capture the materiality of all market risks of the trading positions. Although each institution has some discretion in the choice of the risk factors, these risk factors should be selected with great care to guarantee the robustness of the VaR model. Oversimplification and failure to select the right risk factors inherent in the trading positions may have serious consequences, as the VaR model may miss components of basis risk, curve risk, or spread risk. These shortcomings should be revealed when backtesting the model, and may lead to penalties in the form of a multiplier greater than three.

Market risk can be broken down into 4 categories: interest rate risk, equity risk, exchange rate risk, and commodity price risk as follows:

· Interest rate risk applies only to the trading book. The base yield curve in each currency (government curve or swap curve) should be modeled with a minimum of 6 risk points. The other relevant yield curves, i.e. corporate curves and provincial curves for Canada, are defined with regard to the base curve by the addition of a spread (positive or negative). The model should also incorporate separate risk factors to capture spread risk.

· Equity price risk should incorporate risk factors corresponding to each of the equity markets in which the trading book holds significant positions. At a minimum, there should be a risk factor designed to capture market wide movements in equity prices, e.g. the broad market index in each national equity market to assess both, market risk and idiosyncratic risk, according to the Capital Asset Pricing Model (CAPM). The most extensive approach would have risk factors corresponding to each asset.

· Exchange rate risk should include risk factors corresponding to the individual currencies in which the trading and banking books have positions.

· Commodity price risk should incorporate risk factors corresponding to each of the commodity markets in which the trading and banking books have significant positions. The model should account for variations in the convenience yield.
  It should also encompass directional risk to capture exposure from changes in spot prices, forward gap and interest rate risk to capture exposure to changes in forward prices arising from maturity mismatches, and basis risk to capture the exposure to changes in price relationship between similar commodities such as energy products which are defined relative to WTI crude oil.

The 1996 Amendment requires VaR to be derived at the 99 percent (one-tailed) confidence level, with a ten day horizon, i.e. with ten day movements in rates and prices. However, in the initial phase of implementation of the internal model, the BIS allows the ten day VaR to be proxied by multiplying the one day VaR by the square root of ten, i.e. 3.16.
  


The effective daily regulatory capital requirements corresponds to the maximum of previous day’s VaR (VaRt-1) and the average of daily VaR over the preceding 60 business days 

scaled up by the multiplier k, which normally should be equal to 3:


Market risk capital charge (t) = Max{VaRt-1, k

}



(1)

As we discussed in Section 2.1, this arbitrary multiplicative factor is adopted to compensate for model errors, and imperfect assessment of specific risks and operational risks. This multiplicative factor can be increased, up to 4, by the regulators if the models do not meet backtesting requirements.  (see Table 9)


Institutions are allowed to take into account correlations among risk categories. Volatilities and correlations should be estimated based on past historical data with a minimum history of 250 days
, i.e. approximately one year. Market parameters should be updated at least once every three months, or more frequently if market conditions warrant.  If empirical correlations between risk categories are unavailable, then the aggregate VaR is calculated as the simple arithmetic sum of the VaR for each block, i.e. equity, interest rate, FX and commodities. In that case, the aggregate VaR doesn’t benefit from the risk reduction which results from diversification across risk classes.


The internal model should capture not only linear risks, known as delta risks, but also non-linear risks, like convexity risk (gamma) and volatility risk (vega) inherent in options positions.  The choice of the method is left to the institution, whether it chooses to implement full Monte-Carlo simulation or other pseudo-analytic methods based on the Greeks.


Banks which won’t be able to meet all the requirements for the internal models will be allowed to use a combination of standard models and internal models, although they are expected to move towards an all internal models framework. Each risk category, however, must be measured according to only one approach. If a combination of approaches is used, then the total capital charge is determined by a simple arithmetic sum, without accounting for a possible correlation effect between risk categories.

3.2
Specific Risk 

According to the 1996 Amendment institutions are required to hold capital in support of specific risk associated with debt and equity positions in the trading books. In return, no more credit capital charge is allocated to them. In other words, specific risk is just a substitute for credit risk for traded on-balance sheet products. 


Derivative instruments will have specific risk capital charge when the underlying is subject to specific risk. Thus, there will be no specific risk charge on interest rate and currency swaps, FRAs, forward FX contracts, interest rate futures, and futures on an interest rate index. However, when not traded on an exchange i.e. when they are traded over-the-counter (OTC), these instruments have counterparty risk and they will be charged a capital amount to cover their credit risk exposure according to rules of the 1988 Accord.


Specific risk relates to the risk that the price of an individual debt or equity security moves by more or less than what is expected from general market movements, due to specific credit and/or liquidity events related to individual issuers. The capital charge for specific risk can be determined either using the internal models, still scaled up by a multiplier of 4, or the standardized approach. 

Under the standardized approach, specific risk charges vary across debt and equity instruments, with individual equities receiving 8% charges, while those held in well diversified and liquid portfolios being charged 4%.  Major stock indices are subject to 2% charges and certain arbitrage positions receiving lower requirements. For bonds, specific risk charges vary between 0% and 8% depending on the issuer, the maturity of the instrument, but no diversification is recognized.


The new 1998 regulatory framework views specific risk, and consequently credit risk, as an outgrowth of market risk. As such it should be modeled with assumptions which are consistent with the market risk model.  This is a significant improvement with respect to the 1988 Accord, where credit risk capital charge was calculated according to somewhat arbitrary ratios which didn’t correctly account for the specificity of the instrument.
  


At CIBC, the internal model for bonds captures both spread risk, and credit risk which comes from the event of default as well as credit migration, whether it is an upgrade or a downgrade. An approach like CreditMetrics, proposed by J.P. Morgan (1997), is a good candidate for the internal model related to specific risk for bonds. Alternative approaches to model credit risk are reviewed in Chapters 8 to 10.


For equities, the approach is different since market risk, measured by the volatility of stock returns, already captures both general market risk and specific risk.  Market risk and default risk for stocks are already fully accounted in the current spot price.  The problem is now to break the total risk for a stock into general market risk and specific risk.  For this purpose we rely on the statistical properties of a single index model, known also as the market model.
  The basic idea is that the rate of return on any stock i is related to some common index I by a linear equation of the form:
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where




 is the rate of return on stock i ,




 is the constant component of the return of stock i, 


I is the value of the index,




is a measure of the average change in 

 as a result of a given change in the


index I,




 is a deviation of the actual observed return from the regression line 

Rm  
i.e. the error term which is assumed to be normally distributed 

.

The index we generally used for this model is the rate of return on the market portfolio, which we denote 

.  The crucial assumption is that for every pair of stocks (i,j) the error terms are uncorrelated, i.e. Cov 

.  The error term is also assumed to be uncorrelated with the market portfolio i.e. Cov 

.  The parameters of ( 2 ) are estimated in practice by using the ex-post historical rates of return, and running a time series regression. It follows that: 






Taking the variance of both sides of equation ( 2 ) we obtain:






The total risk of a security as measured by its variance can be divided into two components:

(i)


  - systematic risk, or general market risk, which is nondiversifiable and associated with market fluctuations where 

 denotes the variance of the market return; and 

(ii)


   - idiosyncratic risk, or specific risk, which can be eliminated through diversification. 

(iii)
Given a stock, or a portfolio, whose price is denoted 

, the general market risk (GMR) of the position is, according to the market model:





and its specific risk (SR) is:





These risks can be easily aggregated. For a portfolio, with a total value of P, composed of n securities 

, i= 1,…,n, the general market risk for the portfolio is:









 where 

 represents the beta of the portfolio P, which is the weighted average of the betas of the individual stocks, with the individual weight, 

, being the proportion of stock i in the portfolio.  


Under the assumption that the error terms are uncorrelated, the specific risk for the portfolio is simply:





3.3
New Capital Requirements
Banks will now be allowed, under the 1996 Amendment, to add a new category of capital, tier 3 capital, which mainly consists of short-term subordinated debt subject to certain conditions, but only to meet on a daily basis market risk capital requirement as defined in ( 1 ). 

Number of exceptions
Multiplier

4 or fewer
3.00

5
3.40

6
3.50

7
3.65

8
3.75

9
3.85

10 or more
4.00

Table 9:  Multiplier based on the number of exceptions in backtesting.


Banks should first allocate tier 1 and tier 2 capital to meet credit risk capital requirements according to the 1988 Accord, so that together they represent 8% of the risk weighted assets.  The risk weighted assets should be adjusted for the positions that are no longer subject to the 1988 credit risk rules, i.e. the traded instruments on-balance sheet like bonds and equities which are already subject to specific risk.


Then, the bank should satisfy a second ratio of eligible capital to the risk weighted asset equivalent. The risk weighted asset equivalent is simply the sum of the risk weighted on-balance sheet assets, the risk weighted off-balance sheet items, and 12.5 times the market risk capital charge, where 12.5 is the reciprocal of the minimum capital ratio of 8%.


Eligible capital is the sum of first, the whole bank’s tier 1 capital, second, all of its tier 2 capital under the limit imposed by the 1988 Accord, i.e. tier 2 capital may not exceed 50% of tier 1 capital, and third, some of its tier 3 capital. Banks will be entitled to use tier 3 capital solely to satisfy market risk capital charge, but under some limiting conditions. The market risk capital charge should be met with tier 3 capital, and additional tier 1 and tier 2 capital not allocated to credit risk. Tier 1 capital should constitute the most substantial portion of the bank’s capital, with the final rule imposing that: 

· at least 50% of a bank’s qualifying capital must be tier 1 capital, with term subordinated debt not exceeding 50% of tier 1 capital,

· the sum of tier 2 and tier 3 capital allocated for market risk must not exceed 250% of tier 1 capital allocated for market risk, i.e. 28.57% of market risk capital charge should be met with tier 1 capital.

The following example illustrates the calculation of the capital ratio.  Suppose the bank has:

 
- risk weighted assets which amount to 7,500 


- a market risk capital charge of 350.

The bank capital is assumed to be constituted of tier 1 capital for 700, tier 2 capital for 100, and tier 3 capital for 600. 

Question: Does the bank meet the BIS capital ratio requirements?

The following table shows a possible allocation of capital

Risk weighted assets
Minimum capital charge

(8%)
Available capital
Minimum capital for meeting requirement
Eligible capital (excluding unused tier 3)
Unused but eligible tier 3
Unused but not eligible tier 3

Credit risk 7,500

Market risk 4,375

(i.e., 350 x 12.5)
600

350
tier 1       700

tier 2       100

tier 3       600
tier 1       500

tier 2       100

tier 1       100

tier 3       250
tier 1       700

tier 2       100

tier 3       250


tier 3      250
tier 3      100


Capital ratio:

1,050/11,875=

8.8%
Excess tier 3

Capital ratio:

250/11,875=

2.1%


Table 10: Calculation of the capital ratio under the 1996 Amendment

Since after allocating tier 1 and tier 2 capital to credit risk, there is left 200 of unused tier 1 capital available to support market risk, then the maximum eligible tier 3 capital is only 500 according to the 250% rule.  After the full allocation for credit risk there is left 250 of tier 3 capital which is still unused, but eligible, and 100 unused tier 3 capital, but not eligible. In this example the capital ratio is greater than the minimum of 8%, since we added 100 unused tier 1 capital in the numerator of the capital ratio.

3.4
Backtesting

The backtests must compare daily VaR measures calibrated to a one-day movement in rates and prices and a 99 percent (one-tailed) confidence level, against two measures of the profit & loss (P&L):

· the actual net trading P&L for the next day, and

· the theoretical P&L which would have occurred would the position at the close of the previous day had been carried forward the next day.

Assuming that the risk factors are correctly modeled and that markets behave accordingly, then we expect the absolute value of actual P&L over the last 250 days to be greater than VaR  only 5 days, on average.


Backtesting should be performed daily.
 In addition, institutions must identify the number of times when its net trading losses, if any, for a particular day exceeds the corresponding daily VaR. This BIS multiplicative factor can become higher than three if the number of exceptions during the previous 250 days is greater than 5, and can rise up to four if the number of exceptions reaches ten or more during the period, as shown in Table 9.


However, there is some doubt as to how seriously this rule will be enforced since exceptions to the rule are already envisaged when abnormal situations occur, like a market crash, a major political event, or a natural disaster.  In addition, the regulators should acknowledge the fact that all the financial institutions, including the regulators, are learning by doing. It may thus not be appropriate to penalize an institution by applying a higher multiplier if the institution reacts quickly, and subsequently implements improvements to its VaR model after it has recognized its weaknesses.


The ISDA/LIBA Joint Models Task Force (see ISDA(1996)) has criticized the non-discriminatory imposition of this scaling factor of three, and simply suggests to repeal this rule. Although it recognizes the benefits associated with backtesting in assessing the accuracy of the internal model, it considers this multiplier of 3 as an unfair penalty on banks which are already sophisticated in the design of their risk management system, and the modeling of general as well as specific risks. Instead they should be rewarded. Backtesting is a powerful process to validate the predictive power of a VaR model, without requiring the use of a benchmark model. It is a self-assessment mechanism that allows a bank to check the validity of its internal model on an ongoing basis, and challenge its key assumptions whenever the bank’s actual trading results become inconsistent with the VaR numbers. It provides a natural incentive framework to continuously improve and refine the risk modeling techniques. 


The regulators should develop the right incentives for banks to implement best practices, and only banks which fail to take the appropriate actions should be applied a scaling factor greater than one. An arbitrary high scaling factor may even provide perverse incentives to abandon initiatives to implement prudent modifications of the internal model.

3.5
Stress Testing
In developing the VaR model many assumptions have to be made to make it practical. In particular, most market parameters are set to match normal market conditions. It should be noted that this is somewhat contradictory with the concept of maximum loss at the 99% confidence level. How robust is the VaR model? How sensitive are the VaR numbers to key assumptions? These are questions that stress testing aims to address. 


Stress testing is the process that consists in generating market “extreme scenari”, although plausible, for which key assumptions in the VaR model may be violated. Stress testing should assess the impact on VaR of the breakdown of some, otherwise stable, relationships, like relative prices, correlations and volatilities. Stress testing should also investigate some causal relationships between market factors, between market and credit risks, and other exceptional relationships which may be triggered by abnormal events, i.e. low probability events.


Scenari which may require simulations are, e.g.,  the oil shocks of the 1970s, recent crises like the October 1987 and October 1989 market crashes, the ERM crises of 1992 and 1993, credit spreads widening, and the fall in the bond markets in May 1994 consecutive to the Fed tightening. For Canada we would also include a yes scenario to the next Quebec referendum.
 These stress scenario should simulate large price movements, combined with a sharp reduction in market liquidity for several consecutive days,  and a dramatic change in instantaneous volatilities and correlations.  In market anomalies, it is the correlation structure that breaks down with correlations tending to the extremes, either +1 or -1.


Obviously, the impact of these stress tests will vary greatly depending on the bank’s positions in the markets affected by the simulated crises. Accordingly, additional stress scenario may be run to reflect specific concentration risk in one geographic region or in one market.  In some ways, stress testing allows the bank to derive some kind of confidence interval on its VaR numbers.

4.
The Pros and cons of the standardized approach and the internal models: A new proposal - the “pre-commitment approach”

The standardized approach has been criticized for the reasons that it applies the same capital charge to vastly different financial instruments, e.g. to plain vanilla swaps and highly levered transactions. It also fails to account for portfolio effects for both credit risk and market risk. 


The internal models approach obviously remedies many of these criticisms, and is an attempt to improve the accuracy of the standardized approach. However, some regulators question the banks ability to properly capture the key risks imbedded in their portfolios, i.e. directional, spread, curve, volatility, liquidity risks, and are still skeptical in the capacity of many banks to correctly model these risk factors.
  Even if banks have the knowledge to develop the analytics, do they have the resources to implement the right infrastructure, especially the transactions database and the financial rates database.  Without the necessary infrastructure the best VaR software is as useful as a Ferrari on a sandy trail in the middle of the Sahara desert. The proper infrastructure is key to success in risk management. Regulators bought an insurance policy by imposing safety factors like the multiplier of 3 to translate VaR into capital charge, and a multiplier of 4 to the capital charge related to specific risk. These conservative measures are not a panacea, since they may discourage the most sophisticated banks to improve their internal model, at least for regulatory capital purpose, and they may also induce a distorted allocation of capital.


Rating institutions like Standard & Poor’s have also expressed their concern that the new 1998 regulatory framework may substantially reduce the amount of regulatory capital.  For on-balance sheet traded products like bonds and stocks, the expensive credit risk capital charge according to the initial 1988 Accord will be replaced by the less onerous capital charge associated with specific risk. The net effect as we discussed earlier should be an average net capital savings of 20 to 50% for the largest trading banks. Standard & Poor’s (1996) argues that market risks in a trading operation are largely overshadowed by other risks which are difficult to quantify such as operating risks related to employee fraud and systems failure, legal risk related to the potential for lawsuits from frustrated clients, reputation risk, liquidity risk, operating leverage. For example, Bankers Trust lost $200 million on legal settlements when its regulatory capital according to the internal models approach would have been $285 million at the end of 1995. Apparently, it is not enough to be considered a credible counterparty by rating institutions.


In recognition of the weaknesses inherent in both the standardized approach and the internal models, two senior economists at the Board of Governors of the Federal Reserve Board, P. Kupiec and J. O’Brien (1995b, 1995c, 1995d, 1996) have proposed an alternative approach, the so-called “Pre-commitment Approach” (PCA). The PCA would require a bank to pre-commit to a maximum loss exposure for its trading account positions over a fixed subsequent period. This maximum loss pre-commitment would be the bank’s market risk capital charge. Should the bank incur trading losses that exceed its capital commitment, it would be subject to penalties.  Violation of the limit would also bring public scrutiny to the bank, which also would provide a further feedback mechanism for sound management.


Under the PCA, the bank’s maximum loss pre-commitment can reflect the bank’s internal assessment of risks, including formal model estimates as well as management’s subjective judgments. The PCA approach is an interesting initiative since it aims at replacing regulatory capital requirements based on ex-ante estimates of the bank’s risks, with a capital charge that is set endogenously through the optimal resolution of an incentive contract between the bank and its regulators. Indeed, it can be shown that the PCA takes the form of a put option written on the bank’s assets and issued to the regulators. The value of this liability for the bank increases with the penalty rate, set by the regulator, and the riskiness of the bank’s assets, while it decreases with the striking price of the put, i.e. the pre-commitment level.  When the bank increases the risk of its assets it increases the value of its pre-commitment liability, which is more or less than offset by the increase in the value of the fixed-rate deposit insurance. The optimal design of the incentive contract becomes bank specific and should be such that the bank finds itself the right trade-off between the riskiness of its trading book and the level of pre-committed capital.  The objective would be to maximize the shareholder value and to minimize the exposure of the deposit insurance institution.
  


The PCA has been criticized by Gumerlock (1996) who uses a metaphor comparing the PCA to speed limits and fines for reckless driving, while he compares the internal models approach to inspections to guarantee that vehicles are roadworthy at all speeds and on all types of roads and weather conditions.


The issue debated here is that risk management consists of more than internal models. They are only one important element of risk measurement. In practice, risk managers should rely on their experience, judgment and controls, and not just on formulas to translate models’ results into actual capital. Pre-commitment attempts to take these multiple factors into account.

5.
Comparisons of the capital charges for various portfolios according to the standardized and the internal models approaches.

The standardized approach will in general produce a much larger capital charge than any reasonable VaR based model. At CIBC we have compared the capital charges attributed to general market risk, on actual positions over a six-month period. The capital savings, i.e. the reduction in capital charge realized by adopting our internal model instead of the standardized approach, varies between a low of 60% to a high of 85%. The capital savings is higher when the portfolio is highly diversified across maturities and across countries, and when the portfolio is relatively well hedged in a VaR sense, i.e. its VaR exposure is small. The multiplier of 3 makes the capital charge according to the internal model quite sensitive to the market risk exposure.


To gain a better understanding of the extent of the capital charge differences between the standardized method and CIBC’s internal method, 4 basic portfolios and a relatively well diversified cross-currency portfolio were investigated.  The portfolio contents are given in Table 11.  The cross-currency portfolio has products in both Canadian and US dollars covering a wide range of maturities.  These portfolios are limited to linear interest rate products.  All bonds are considered to be government issue to avoid the calculation of a specific risk capital charge. The following examples all concentrate only on general market risk.


To illustrate the differences between the two methods in capturing the portfolio effects, we consider portfolios with short and long positions, first in a single currency, and then in two different currencies, namely the US and the Canadian dollars. The interest rate curves that we used to perform the computations are given in Table 12 and correspond to market data as of April 5th, 1997. 


The first portfolio is simply a plain vanilla swap where the bank receives the fixed rate, the counterparty being a corporate. The internal model is a simple VaR model where the risk factors are the zero-coupon rates for the maturities shown in Table 12. The changes in those rates are supposed to follow a multivariate-normal distribution with the volatilities given in Table 13 for the U.S. swap curve.
  The VaR for this swap is 927,000 USD, while the sum of the VaR for each risk point on the curve is 962,549 USD.
  The changes in the rates being highly correlated the risk reduction due to the portfolio effect is relatively modest, i.e. 3.7% in this example. The application of the standardized approach for general market risk, already presented in Section 2.1.2, is shown in Table 14. It produces a capital charge of 3,750,000 USD. The capital charges calculated according to the standardized and the internal model approaches is shown in Table 15. For this 10 year swap, the adoption of the internal model does not allow to realize any capital saving, but on the contrary  generates a capital surcharge of 132%.  


There is also a capital surcharge of 103% for the second portfolio which consists of a long and short positions in two plain vanilla swaps of different maturities, but in the same currency, the US dollar. The bank receives a fixed rate on the 10 year swap, and pays fixed on the 5 year swap. Since there is partial offsetting of cash flows up to 5 years, the portfolio effect is expected to be more substantial than for the first portfolio. Table 13 shows the details of the derivation of the VaR number. The standardized approach for general market risk is detailed in Table 15, and shows a capital charge of 1,845,000 USD, with 1 million related to parallel shift in the yield curve, and 845,000 to compensate for curve risk. In this case the cash flows are not well distributed among the various buckets. As a consequence there is little capital charge for basis risk, and curve risk among the different zones of the interest rate curve.


The third portfolio consists of a long Government bond position which is hedged by a swap of the same tenor, 10 year in our example, and in the same currency. The capital saving is substantial, 62% as shown in Table 17.  In that case the position is relatively well hedged in a VaR sense, since its VaR exposure is only 19,068 US dollars. The internal model, with its multiplier of  3, greatly benefits from this situation.


The fourth portfolio is constituted of two 10 year swaps, a long and a short position, but in two different currencies, the U.S. dollar and the Canadian dollar. In this instance the capital saving is 11.5%. The calculations are detailed in Tables 17 and 18. For this portfolio the internal model benefits from the diversification across 2 different currencies. The standardized approach treats each currency independently, adding the capital charges without any benefit from diversification and hedging across the 2 countries.


Finally, Portfolio 5 shows the full benefit of the internal model when the position is well diversified across maturities and countries. We obtain a capital savings of 51%, which is comparable to the actual savings that we expect to achieve.  (See Table 19.)

Portfolios

1
100 million USD 10 year swap, receive fixed against 3-month LIBOR; counterparty is a corporate

2
Portfolio 1 

+ 100 million USD 5 year swap, pay fixed against 3-month LIBOR; counterparty is a corporate

3
-long a 100 million USD 10 year Government bond with a 6.50% semi-annual coupon

-100 million USD 10 year swap, pay fixed against 3-month LIBOR; counterparty is a corporate

4
-100 million USD 10 year swap, pay fixed against 3-month LIBOR; counterparty is a corporate

-140 million CAD 10 year swap, receive fixed against 3-month LIBOR; counterparty is a corporate

5
CAD

-long 100 million 3-month T-bill

-long 75 million 8% Government bond maturing in 20 years

-long 25 million 8% Government bond maturing in 3 years

-short 25 million 8% Government bond maturing in 12 years

-100 million 5 year swap, receive fixed against 3-month LIBOR

-100 million 20 year swap, pay fixed against 3-month LIBOR

USD
-short 300 million 3-month T-bill

-long 100 million 6-month T-bill

-short 200 million 9-month T-bill

-long 100 million 6.5% Government bond maturing in 4 years

-long 200 million 6.7% Government bond maturing in 5 years

-long 100 million 7% Government bond maturing in 12 years

-100 million 2 year swap, pay fixed against 3-month LIBOR

-100 million 10 year swap, pay fixed against 3-month LIBOR

-100 million 20 year swap, pay fixed against 3-month LIBOR

Table 11:  Portfolios of fixed income instruments.


U.S. (USD)
Canada (CAD)

TERM
Treasuries
Swaps
Treasuries
Swaps

on
5.31%
3.04%
3.00%
3.00%

1m
5.32%
5.50%
2.92%
3.10%

2m
5.31%
5.55%
3.05%
3.18%

3m
5.39%
5.56%
3.15%
3.25%

6m
5.44%
5.62%
3.46%
4.70%

9m
5.45%
5.70%
3.75%
5.09%

1y
5.46%
5.79%
3.89%
5.34%

1.25y
5.73%
5.88%
4.28%
5.50%

1.5y
5.94%
5.96%
4.57%
5.64%

1.75y
6.12%
6.03%
4.92%
5.75%

2y
6.24%
6.10%
5.17%
5.85%

3y
6.41%
6.41%
5.72%
6.59%

4y
6.47%
6.56%
6.06%
6.62%

5y
6.54%
6.66%
6.27%
6.58%

7y
6.56%
6.66%
6.55%
7.13%

10y
6.61%
6.66%
6.96%
7.73%

Table 12
Interest rate curves zero-coupon curves with continuously compounded rates 
(April 5th, 1997)

Term
DV01 (USD)
Volatility (bp)
VaR/risk point (USD)


Portfolio 1
Portfolio 2
(

)
Portfolio 1
Portfolio 2

3m
(2,459)

3.59
20,588


6m
28

3.35
215


9m
123

3.46
988


1y
162

3.58
1,350


1.25y
195

3.95
1,794


1.5y
230

4.33
2.319


1.75y
264

4.70
2,894


2y
746
2
5.08
8.824
27

3y
1,681
5
5.29
20,742
63

4y
2,092
6
5.50
26,808
81

5y
3,579
(34,320)
5.50
45,897
440,110

7y
7,308
7,308
5.63
95,878
95,878

10y
58,138
58,128
5.42
734,252
734,252

Notes:


DV01, denotes the sensitivity of the position to a decrease of 1 bp in the  corresponding zero-coupon rate, and is expressed in currency units.



, denotes the daily volatility of the zero-coupon rate and is expressed in  bp

VaR/risk point denotes the VaR for the corresponding zero-coupon rate, at the 99% confidence level (one-tailed) and for a one-day horizon, i.e. 2.33 

|DV01|, assuming that interest rate changes are normally distributed.


Portfolio 1
Portfolio 2

(1) Sum of the VaR/risk point
= 962,549 USD
= 1,270,411 USD

(2) VaR
= 927,000 USD
=    407,532 USD

Portfolio effect: (1) - (2)
=   35,549 USD
=    862,879 USD

Table 13:  Internal model for Portfolios 1 and 2


Zone 1
Zone 2
Zone 3

Time- band

Coupon > 3%

Coupon < 3%
0-1

0-1
1-3

1-3
3-6

3-6
6-12

6-12
1-2

1-1.9
2-3

1.9-2.8
3-4

2.8-3.6
4-5

3.6-4.3
5-7

4.3-5.7
7-10

5.7-7.3
10-15

7.3-9.3
15-20

9.3-10.6
>20

10.6-12
12-20
>20


Months
Years

USD

10 yr swap

fixed receiver

(100)









100






Weight (%)
0.00
0.20
0.40
0.70
1.25
1.75
2.25
2.75
3.25
3.75
4.50
5.25
6.00
8.00
12.5

Position x weight

long

short

(.20)







3.75






Vertical
Disallowance
















Horizontal
Disallowance 1
0 x 40% = 0
0 x 30% = 0
0 x 30% = 0

Horizontal
Disallowance 2

0 x 40% = 0
0 x 40%  = 0

Horizontal
Disallowance 3
0 2 x 100% = 0.2

Overall
net position
3.55 x 100% = 3.55

Total capital charge for general market risk = 3.75

Table 14:  Standardized approach for general market risk:  Portfolio 1


Zone 1
Zone 2
Zone 3

Time- band

Coupon > 3%

Coupon < 3%
0-1

0-1
1-3

1-3
3-6

3-6
6-12

6-12
1-2

1-1.9
2-3

1.9-2.8
3-4

2.8-3.6
4-5

3.6-4.3
5-7

4.3-5.7
7-10

5.7-7.3
10-15

7.3-9.3
15-20

9.3-10.6
>20

10.6-12
12-20
>20


Months
Years

Positions

A

B

(100)

100





(100)

100






Weight (%)
0.00
0.20
0.40
0.70
1.25
1.75
2.25
2.75
3.25
3.75
4.50
5.25
6.00
8.00
12.5

Position x weight

long

short

.20

(.20)





(2.75)

3.75






Vertical

Disallowance

.20 x 10%

= .02














Horizontal

Disallowance 1
0 x 40% = 0
0 x 30% = 0
2.75 x 30% = 0.825

Horizontal

Disallowance 2

0 x 40% = 0
0 x 40%  = 0

Horizontal

Disallowance 3
0 x 100% = 0

Overall

net position
1 x 100% = 1

Total capital charge for general market risk = 1.845

 Table 15 bis: Standardized approach for general market risk:  Portfolio 2


Portfolio 1
Portfolio 2

Internal model




(1) VaR
=
927,000 USD
407,532 USD

(2) general market risk: 3 x VaR x 


=
8,794,294 USD
3,866,188 USD

(3) counterparty risk*  (1988 Accord)
=
60,000 USD
120,000 USD

Capital charge: (2) + (3)
=
8,854,294 USD
3,986,188 USD

Standardized approach




(4) general market risk (cf. Table 14 and 15 bis)
=
3,750,000 USD
1,845,000 USD

(5) counterparty risk* (1988 Accord)
=
60,000 USD
120,000 USD

Capital charge: (4) + (5)
=
3,810,000 USD
1,965,000 USD

Capital addition**
=
132%
103%

*Details for the calculation of the capital charge for counterparty risk:

             - replacement cost = 0 (at-the-money swap)

             -add-on (cf. Table 4) = 100m USD x 1.5% = 1,500,000 USD

             - risk-weighted amount (cf. Table 2) = 1,500,000 USD x 50% = 750,000 USD

              - capital charge = 750,000 USD x 8% = 60,000 USD

** Capital addition (saving) is the addition (saving) of capital realized by the bank by adopting the internal models instead of the standardized approach.

Table 16:  Standardized versus Internal Models:  Capital charge for Portfolios 1 & 2



Portfolio 3
Portfolio 4

Internal model 

(1) VaR
=
19,068 USD
970,330 CAD

(2) general market risk: 3 x VaR x 


=
180,898 USD
9,205,390 CAD

(3) counterparty risk (swap)

     (1988 Accord)
=
60,000 USD


166,800 CAD***

Capital charge: (2) + (3) 
=
240,898 USD
9,372,190 CAD

Standardized approach

(4) general market risk *
=
575,000 USD*
10,425,000 CAD**

(5) counterparty risk (1988 Accord)
=
60,000 USD
166,800 CAD

Capital charge: (4) + (5)
=
635,000 USD
10,591,800 CAD

Capital saving
=
62%
11.5%

* The derivation is left to the reader.  The capital charge is made of 375,000 USD for basis risk and 200,000 USD for the overall net outright position.  Obviously, for this portfolio the standardized approach appears to be excessively onerous, while the VaR is small as the portfolio is relatively hedged.

** According to the standardized approach the CAD swap has a capital charge of 5,250,000 CAD while it is 3,750,000 USD for the US swap, i.e. 5,175,500 CAD.

*** The capital charge for the US swap is 60,000 USD, i.e. 82,800 CAD assuming an exchange rate of 1 USD = 1.38 CAD.  The capital charge for the CAD swap is 84,000 CAD.

Table 17:  Standardized versus Internal models: Capital charge for Portfolios 3 & 4


CAD-SWAP
USD-SWAP



Term
DV01

(CAD)
Volatility (bp)

(

)
VaR (CAD)
DV01

(USD)
Volatility (bp)

(

)
VaR (USD)

on
0
10.40
0
0
30.23
0

1m
0
4.63
0
0
6.30
0

2m
(161)
4.07
1,523
0
3.91
0

3m
(3,300)
5.09
39,150
2,459
3.59
20,588

6m
131
6.67
2,042
(28)
3.35
215

9m
196
7.16
3,264
(123)
3.46
988

1y
250
7.64
4,446
(162)
3.58
1,350

1.25y
307
8.11
5,796
(195)
3.95
1,794

1.5y
362
8.58
7,230
(230)
4.33
2,319

1.75y
433
9.05
9,124
(264)
4.70
2,894

2y
1,152
9.51
25,541
(746)
5.08
8,824

3y
2,614
9.13
55,584
(1,681)
5.29
20,742

4y
3,253
8.63
65,407
(2,092)
5.50
26,808

5y
5,551
8.14
105,280
(3,579)
5.50
45,897

7y
11,049
7.55
194,397
(7,308)
5.63
95,878

10y
73,161
7.00
1,193,291
(58,138)
5.42
734,252

15y
0
6.39
0
0
5.44
0

20y
0
6.07
0
0
5.07
0

30y
0
5.79
0
0
5.18
0

Exchange rate

1 USD = 1.38 CAD

VaR USD-Swap = 1,279,000 CAD

VaR CAD-Swap = 1,626,000 CAD

VaR Portfolio 4 = 970,330 CAD

Table 18:  Internal model for Portfolio 4

Internal model

  VaR for the CAD position

  VaR for the US position

  VaR for Portfolio 5

408,350 CAD

425,660 CAD

662,610 CAD

  Capital charge          3 x VaR x 


=
 6,286,078 CAD

Standardized approach

  CAD position

  US position

3,570,000 CAD

9,239,100 CAD

Total
=
12,809,100 CAD

Capital savings
=
 51%

Table 19
Standardized versus internal models for Portfolio 5
capital charges for general market risk

6.
Conclusions

The primary purpose of the 1988 BIS Accord, and later of the 1996 Amendment, was to set international capital guidelines that link banks’ capital requirements to both market risk and credit risk.  The objective was to avoid the possibility of a meltdown in the banking industry and, at the same time, to establish a level playing field among international banks.


The rules to assess regulatory capital under the 1988 Accord are quite simple, and somewhat arbitrary, and have been subject to many criticisms.  For example, the capital allocation for a bond issued by IBM is 5 times the capital charge for a similar facility issued by any OECD bank, such as Hokkaido Takushoku bank from Japan (before it recently failed).  It also doesn’t account for portfolio effect so that it treats equally concentrated as well as broadly diversified portfolios.


The 1988 Accord completely ignored market risk for marketable securities and derivatives, and only recognized credit risk for on-balance sheet assets and off-balance sheet products.  With the 1996 Amendment, banks are now required to hold capital to cover market risk associated with their trading book, and foreign exchange and commodity positions in both the trading and the banking books.  Table 20 summarizes the new BIS 1998 framework for capital requirement.


The 1996 Amendment represents a big leap forward in the risk management of financial institutions.  Now there is a considerable incentive for banks to develop their own internal VaR model for both regulatory capital purposes, but also to closely monitor their risks, and actively manage the risk/return trade-off and the pricing of new deals.  


Since January 1998, leading banks have in place internal models for market risk.  The next challenge is, for those banks, to develop appropriate internal models for credit risk, then to implement an integrated framework for market risk and credit risk to fully account for portfolio effect within, and across risk types.


With this capital attribution infrastructure and those risk measurement tools in place, the focus on performance measurement is gradually shifting.  The board and top management of financial institutions are rapidly moving towards compensation system based on adjusted return on economic capital, also known as RAROC (Risk Adjusted Return on Capital).  This new paradigm will spark further research in the integration of market risk, credit risk and other types of risks like operational risk.  We can also expect the regulatory environment to evolve in the future toward a generalized use of internal models across all types of risks, provided data are available to support the models.



Banking book
(accrual accounting)
Trading book
 (positions marked-to-market)




Exchange Traded

Banks / 

Derivatives




FX
Commodities
Loans



General Market Risk

Specific Risk

Credit risk (1988 Accord)
X
X
X
X

X
X

   X(*)

X

* Derivatives are subject to specific risk only if the underlying is itself subject to specific risk.
Table 20:  New BIS 1998 framework for capital requirement
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� For Canada, OSFI has set the horizon of the second bucket to 12 months instead of 24


� In Canada, only the maturity method is allowed by the regulator, OSFI.  In this paper we just present the maturity approach.  The duration approach differs only by its more accurate method of calculating the sensitivities, or risk weights (cf. Table 2).


� It is valued at current spot exchange rates, since we are interested in the present value of the forward exposures.


� The convenience yield for commodities, like energy products, reflects the benefits from direct ownership of the physical commodity, e.g. when there is a risk of shortage. It is affected by market conditions as well as specific conditions like the level of inventory and storage costs. Accordingly, the convenience yield may be positive or negative. When inventory is high, demand is low and marginal storage costs are high, the convenience yield is likely to be negative.


� The square root of 10 rule is only valid when the changes in the portfolio values are not correlated and identically distributed.


� If historical data are weighted to estimate volatilities and correlations, the average weighted average time lag of the individual observations should be at least half a year, which is what would be obtained if the observations were equally weighted.


� See Section 2.1.1 for details.


� Cf. ISDA (1996) and IIF (1996). ISDA (1996) sets out the conclusions of a Joint Task Force of members of the International Swaps and Derivatives Association (ISDA) and the London Investment Banking Association (LIBA) on aspects of the Basle Committee’s standards for the use of the internal models to calculate market risk capital charge. IIF (1996) reports the conclusions on the specific risk issue of a task force composed of the representatives of 15 banks which are members of the Institute of International Finance (IFF).


� See Sharpe and Alexander (1990), chapter 8.


� The limits on capital used vary slightly from one country to the other. For example, OSFI in Canada limits the use of tier 2 and tier 3 capital to meet market risk requirements, to 200% of tier 1 capital used to meet these requirements. In addition tier 1 and tier 2 capital cannot, in total, exceed 100% of tier 1 capital. 


� VaR is an assessment of the potential loss for a given, static portfolio, i.e. the closing position at the end of the day. Obviously the portfolio is traded all the time, and its actual composition keeps changing during the next trading day. Risk management is also active, and decisions to alter the risk exposure of the bank’s position may be taken during the course of the day. This is why VaR should be compared ex-post to these two measures of P&L.


� Indeed, 99% one tail confidence level means that we expect losses, but also profits, to be greater than VaR in absolute value 2.5 days per year. 


� The obligation to backtest will be effective only after a year, i.e. in 1999, when institutions will have accumulated one year of historical market data to be used in backtesting. Initially, at least for 1998, the regulators will require only the comparison of VaR against actual P&L.


 From our point of view, a better approach to backtesting would be “historical simulation” where each day, the position would re-evaluated based on the last 250 days closing market data. Then, the “historical distribution” of the changes in the position value would be compared with the “theoretical distribution” derived from the internal VaR model. This approach would permit over time to revisit some key assumptions made in the VaR model which, according to the historical simulation, are revealed to be inconsistent with market data, and may produce a very biased picture of the bank’s exposure.


� For example, a Fed tightening scenario like in May 1994 could be characterized by a 100 bp upward shift in the overnight rate, and 30 bp increase for the 10 year yield for the U.S. curve. The yield curves for the other G-10 countries and Switzerland would also shift upward, but by less than the U.S. curve. G-10 currencies would depreciate against the U.S. dollar. Equity markets would also react negatively, with at least a 2% downward move.


� See Kupiec and O’Brien  (1995c, 1995d and 1996).


� See Kupiec and O’Brien (1997).


� To save space we don’t show the correlation matrix.


� The VaR methodoogy for market risk is presented in Chapter 5.
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