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1. This affidavit addresses four issues relevant to the procurement proposal 
submitted by ComEd and Ameren:  first, it develops an ex-post (after the fact) 
estimate of the cost of hedging; second, it addresses the use of load forecast point 
estimates in the calculation of optimal hedge ratios; third, I calculate estimates of 
hedging cost and volatility by season and product; and fourth, I address the best 
month for the issuance of the RFP. 

Hedging Costs 
 

2. A question raised in discussions of both the ComEd and Ameren procurement 
plans is the cost of hedging.  While there are substantial analytical tools in terms 
of both financial theory and sophisticated statistics, one of the challenges facing 
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Illinois decision-makers is that robust pricing data for electricity is not generally 
available.  The only forward markets subject to external market surveillance by 
the CFTC are the Northern Illinois prices from NYMEX; the prices available date 
only from February 2005 to the present.   

3. Forward markets ultimately depend on the presence of speculators who are 
willing to risk capital in exchange for a risk premium.  In practice, it is only 
possible to infer the size of the risk premium by observing price in the market.  
This is ex-post evidence – the results are evident only after all other impacts on 
spot prices have taken place.  New forward markets, like the NYMEX market in 
Northern Illinois, tend to be volatile as different market participants enter the 
market due to observed profits or leave the market due to observed losses. 

4. The level of volatility in returns for speculators offering unhedged forward 
contracts is quite high: fully 35% of forward on-peak NYMEX contracts were out 
of the money between February 2005 and November 2007. 

5. For contracts related to the time horizon relevant to the current proceeding – those 
sold four to sixteen months before settlement – 28.3% of unhedged contracts were 
in the red. 

 
6. In a perfect world, it is possible to calculate ex-ante pricing decisions from ex-

post market data.  This generally requires that a substantial time period is 
available.  However, in the case under discussion we have approximately thirty-
three months of pricing data in a thin and immature market.  Ex-post data is all 
one generally has in economic analysis since few decision-makers provide us with 
their analyses before they go to market.  Ex-post data reflects a variety of 
economic events including many that could not have been foreseen by those 
making hedging decisions months or years ahead.  In pricing forward contracts, 
market participants themselves rely heavily on ex-post data in formulating their 
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pictures of the risks involved. In other words, while the available ex-post data is 
far from ideal, it does reflect the same dataset that market participants use to price 
their forward contracts. 

7. To provide an estimate of the cost of hedging, I have used all of the available data 
and calculated the average margin between NYMEX forward contracts and the 
corresponding actual spot prices.  In order to avoid idiosyncratic results on such a 
small dataset, I have undertaken the analysis by the summer (June through 
September) and non-summer (all other months) periods for both on-peak and off-
peak hours. 

8. I have restricted the NYMEX contracts to a subset ranging from four months 
before delivery to sixteen months before delivery.  Later in this affidavit, I will 
address the curve shift phenomena – the tendency for forward markets to put an 
unduly high weight on spot prices in formulating forward prices.    For the 
purpose of this analysis, I am accepting the ComEd assumption that forward 
contracts will be purchased in February for hedges from June 2008 through May 
2009. 

9. For the period where we have data, the observed costs are: 

 
 

10. It should be noted that contracts settled from four to sixteen months before 
delivery during off-peak hours in non-summer months actually lost money over 
the short period for which data is available.  This is simply an outcome of a 
limited dataset and a new market.  No amount of theory or sophisticated statistical 
analysis can fully protect sellers of futures contracts from losses when the data 
available to make their decisions is limited.  This is the case for Northern Illinois 
NYMEX over this short period.  Because it would be naïve to believe that sellers 
of forward contracts would price future deals as poorly as historical results 
suggest, I have used the Summer Months Off-Peak Hours price for both summer 
and non-summer periods in my analysis below. 
 

Using Point Estimates in Load Forecasts for Risk Analysis 
 

11. Both Commonwealth Edison and the Ameren Utilities have focused their 
procurement plans on the point estimate of loads for the period June 2008 through 
May 2009.  While this is a reasonable approach for traditional utility planning, it 
may not adequately mitigate risk in the new procurement planning process 
mandated by Public Act 95-0481.   
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12. A significant component of risk is the uncertainty of future loads.  In the new 
procurement planning process this is critical since we know that there is a high 
correlation between market price and loads: periods when loads are high are also 
periods when prices are high.  The following charts show that the relationship 
between loads and prices exists for both summer and non-summer months as well 
as for both peak and off-peak hours.  Whenever loads are high, the impact on the 
consumer is magnified by the presence of higher than normal prices as well. 

13. The first chart shows the relationship between On-Peak Summer Loads and Prices 
since February 2005.  The results are significant at the 99% level. 

 
14. Similarly, the next chart shows the relationship between Off-Peak Summer Loads 

and Prices for the same period.   Again, the correlation is significant at the 99% 
level. 
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15. This chart again shows a highly significant correlation between On-Peak Non-
Summer Loads and Prices. 

 
16. And again there is a highly significant correlation between Off-Peak Non-

Summer Loads and Prices. 

 
17. ComEd’s response to AG Data Request 5.05 (attached as AG Ex. 2.1) provides a 

summary of load forecasts across previous years.  Although its load forecasts 
were workmanlike, no load forecast is ever likely to be exactly correct.  The 
following chart shows that this is, in fact, the case:  
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18. Commonwealth Edison has frequently under-forecasted loads – often during peak 

months.  The under-forecasting took place during the same periods when high 
prices occurred.   

19. While calculating a specific, most likely value for future load is common in the 
industry, it is not the best approach when considering risk.  A better approach is to 
recognize that the estimate is just that – an estimate – and that the actual loads 
will lie in a distribution around the estimate. 

20. Hedging above the point estimate of load is logical if the cost of loads higher than 
forecast is greater than the cost experienced when loads underrun forecasts. 

Hedging Cost and Volatility 
 

21. To evaluate the impact of load risk as well as price risk on the optimal hedging 
ratio, I divided the year into four periods: summer on-peak (June through 
September), summer off-peak, non-summer on-peak (all other months), and non-
summer off-peak. 

22. Recapitulating my analysis of last week, presented in AG Exhibit 1.0, I calculated 
costs and a measure of volatility across different hedge ratios as applied to the 
forecasted mean load.  The phrase “hedge ratio” represents the ratio of hedge to 
the estimate of load.  If 50% of the load was hedged, the hedge ratio is 50%.   

23. Mathematically, if hedges were free, total cost would not change if the hedge ratio 
was adjusted.  Obviously, such a mathematical result is hostage to a number of 
assumptions seldom observed in the real world.  In this analysis I have calculated 
the expected profits or losses on a daily basis for summer on-peak hours, summer 
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off-peak hours, non-summer on-peak hours, and non-summer off-peak hours at a 
variety of hedge ratios. 

24. Given the relatively low cost of hedges observed since the start of the NYMEX 
Northern Illinois market, it is possible to purchase significant reductions in risk at 
relatively low costs.  If the cost of the hedge is $4.88/MWh, increasing the hedge 
ratio 10% costs the consumer only $.49/MWh.  This may be a very low price if it 
purchases a significant reduction in volatility. 

25. The following chart shows the cost across different levels of hedging and the 
volatility for Summer On-Peak Hours.  The analysis shows that when loads are 
above the load forecast, prices are also above expected levels.  A risk-averse 
strategy would be to hedge above the load forecast level during Summer On-Peak 
Hours.  

 
26. In the chart above, the solid blue line represents a measure of volatility.  The 

lowest risk occurs at the minimum point on the line – a hedge ratio of 140%.  The 
dashed line shows the cost of the hedge.  Costs are higher at higher hedge ratios. 

27. For Summer On-Peak hours, moving from a 100% hedge ratio to a 140% hedge 
ratio will cost less than $2.00/MWh, but reduce volatility to its minimum level – a 
reduction of 50%. 

28. Put metaphorically, a driver on a twisting and turning mountain road will tend to 
drive closer to the mountain than the cliff since the cost of error is so much 
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greater on one side than the other.  In this case, hedging at levels lower than the 
very probable levels of load that may occur during summer months is the more 
dangerous of the two alternatives.  Like the driver on a mountain road, we should 
hug the side of the road away from the cliff, thinking that a scraped fender is far 
less costly than a precipitous descent down the mountainside.  The prudent plan is 
to hedge above the point estimate for loads: that is, to make purchases in the 
forward markets as insurance against errors in the load forecast during periods of 
high demand rather than risking purchases in the spot market on hot summer 
afternoons. 

29. The next chart shows the cost across different levels of hedging and the volatility 
for Summer Off-Peak Hours.   During off-peak hours reaching the point of 
minimum volatility is relatively inexpensive. 

 
30. The next chart shows the cost across different levels of hedging and the volatility 

for Non-Summer On-Peak Hours.  For this case, the minimum volatility is a 
125% hedge ratio.  Moving to this level will only cost $1.43/MWh. 
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31. The final chart in this series shows the cost across different levels of hedging and 

the volatility for Non-Summer Off-Peak Hours. For Non-Summer months, the 
effect is not noticeable, and the optimal hedge ratio falls to 100%.  The analysis 
for Non-Summer Off-Peak Hours indicates that the optimal hedging ratio is 
100%.  Raising the hedge ratio for these hours will not reduce risk. 
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32. In sum, relatively nominal increases in expected costs can purchase significant 

reductions in risk during summer months and during on-peak hours during non-
summer months.  The evidence does not support higher hedge ratios for off-peak 
periods during non-summer months. 

Curve Shift and Optimal RFP Timing 
 

33. In the long period during which I have been active in bulk power markets (see AG 
Ex. 2.2), I have observed an empirical benefit to making long term purchases 
during off-peak months.  In other words, it is less generally less expensive to 
purchase electricity in forward markets during off-peak months than in on-peak 
months.   While it seems illogical that traders would allow seasonal issues to 
affect long term pricing calculations, evidence indicates that this is a widespread 
phenomenon.  A commonly used phrase for this effect is “curve shift.” 

34. The so-called “curve shift” phenomena are the subject of continued debate in the 
industry.  As a practical matter, the surprising influence of spot prices on forward 
prices is a common feature in commodity markets.  For instance, many of Enron’s 
market manipulation schemes in the Western Market Crisis of 2000-2001 
depended on the manipulation of spot prices in order to raise long term markets. 
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35. Although the phrase “curve shift” has general currency among traders, the impact 
on spot prices on forward markets has been debated extensively at FERC.  The 
well-known econometrician, Robert Pindyck, conducted a very detailed analysis 
of the phenomena in chapter five of the Final Report on Price Manipulation in 
Western Markets in 2003 and found that spot prices do, in fact, impact long term 
prices.1 

36. Traders use this phrase to reflect a tendency for forward curves to be marked up 
across the board in response to a change in spot prices.  For example, Enron’s 
manual for traders contained the following paragraph: 

Curve shift is often closely related to daily changes in the 
California (Cal) PX price.  Even though the Cal PX closing price is 
a daily historical price, traders in the WSCC grid follow the prices 
closely and it influences forward prices, because it is a highly 
visible market indicator and is perceived to be an independent 
pricing source.  Consequently, term traders will change their 
forward price curve to reflect a general shift upwards or 
downwards if a significant change is seen in the Cal PX price.2 

37. The following simple linear regression chart illustrates the relationship between a 
one-year strip of NYMEX Northern Illinois On-Peak Futures and Northern 
Illinois Spot Prices. 

y = 0.103x + 57.98
R² = 0.139
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1 Final Report On Price Manipulation In Western Markets, March 2003, pages V-1 through V-19.  
http://www.ferc.gov/industries/electric/indus-act/wec.asp 
2 Draft Risk Assessment Report.doc, July 1, 1999, Enron Capital & Trade, page 4. 



  AG Exhibit 2.0  

12 
 

38. Correspondingly, the next chart shows the relationship between a one-year strip of 
Off-Peak NYMEX Prices and Northern Illinois Spot Prices. 

y = 0.060x + 31.89
R² = 0.040
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39. Loads in Northern Illinois tend to peak in the summer with a secondary peak in 

December and January.  Logically, prices tend to be lower in off-peak months.   
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40. For Northern Illinois, a logical period to take advantage of the “curve shift” 
phenomena would be March or April when loads are significantly lower. 

 

Conclusions 
 

41. This affidavit recommends that Commonwealth Edison raise its hedge ratio for 
summer months and for the peak hours of non-summer months.  From the data 
available to us, there is no indication that it is necessary to raise the hedge ratio 
for non-summer off-peak hours. 

42. While data is scarce for the forward markets in Northern Illinois, there is 
relatively little data for the Ameren Utilities on the costs of forward markets.  
However, the logic of the analysis is based on the correlation between prices and 
loads, a correlation just as true in Central Illinois as it is in the Chicago area.  
Ameren should adjust its hedge ratio to offset the additional risk of all on-peak 
hours as well as summer off-peak hours. 

43. Finally, unless there is a compelling reason to contract for a hedge in the early 
months of the year, it is reasonable to wait until March or April to make the 
procurement decision. 

44. This completes my affidavit. 
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