V@R and Credit issues (04/10/01)

Power prices simulation on Value-at-Risk Model:

1. Clustering for power:

· separately for peak and off-peak;

· reduces the number of main curves;

· identifies highly correlated curves;

· identifies curves with infrequently updates prices;

2. Jump-diffusion price process:

-
historical data: spot prices for each region for 6 months
- 
stochastic process:
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-
Parameters estimation:

· impossible to estimate from historical data, should be postulated h is decided in advance,

· mean and variance of empirical log-returns are matched exactly;

· 4 remaining parameters are estimated by maximizing log-likelihood function;

· Put 2 constrains in the optimization routine to match 2 moments of the empirical distribution;

- 
Results of estimation:
For COB (R8) based on spot prices from 9/29/00 to 3/27/01 with mean of returns equal to 0.00384 and daily standard deviation equal to 0.283 (annualized volatility 482%)

Mean_jump
stdev_jump
mean_diffusion
stdev_diffusion
          h
Misfit (empirical  versus theoretical)

0.14918071
0.96315599
-0.00361944
0.18001546
0.05
0.09081

0.04943159
0.73389363
-0.00110357
0.160518676
0.10
0.077994

0.02927183
0.61797601
-0.00055119
0.149842426
0.15
0.074962

0.02034424
0.54587311
-0.00022926
0.142071933
0.20
0.073423

0.01457319
0.49585229
0.000196298
0.13542138
0.25
0.072133

0.00985233
0.45885775
0.000883885
0.129076064
0.30
0.070616

0.01019931
0.43149355
-0.00209862
0.119911432
0.35
0.067312

3. Correlations implementation:

· beyond prompt month: perfect correlation of forward prices across members of a cluter;

· for intramonth and prompt prices: 3 different types of correlations: for diffusion parts, for events of jumps, for jump sizes;

· Suggestion: within each cluster events of jumps arrive simultaneously, jump sizes are correlated according to historical evidence, diffusion parts are perfectly correlated;

· Across clusters jumps arrive independently, diffusion parts are correlated according to historical data;

Capturing correlations across commodities and joint estimation of factor loadings

1. What time series to use?

· using time series for fixed contracts versus prompt, prompt+1, etc. prices;
· normalization of log-returns by estimate of volatility;
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2. Correlations patterns across term-structure for a single commodity
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3. Correlations across commodities:
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3. 4. Principal component analysis for a single commodity
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5. Joint estimation of factors based on fixed contracts prices

[image: image15.emf]Joint PCA analysis for NG, R4, R8 based on fixed contracts' prices
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[image: image16.emf]Joint PCA analysis for 61NY and BRENT based on fixed contracts' prices

(original corralation matrix is recovered with 8% accuracy)
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