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1 DESCRITION OF POTENTIA HEDGES

2 ExPeriment 1:

3 Equations I-P and 1-0 on page PacifiCorp/32, Cicchetti/4 test the

4 usefulness of using spot Palo Verde prices as hedges for COB at peak (P) and off-

5 peak (0) times. These two geographic markets have correlated prices of .98

6 (SQRT .969) and .95 (SQRT .917), respectively. This makes them potential

7 hedges. However, their efficiency is high enough that I would have accepted

8 them while also considering other potential hedges.

9 ExPeriment 2:

10 Equations 2-P-C and 2-0-C on page PacifiCorp/32, Cicchetti/5 test the

11 usefulness of using spot natural gas prices at Henr Hub as hedges for spot COB

12 eiectrcity prices. These would be potential hedges.

13 Equations 2-P-P and 2-0-P on page PacifiCorp/32, Cicchetti/6 test the use

14 of these same Henr Hub spot natual gas prices for Palo Verde spot electrcity

15 prices. These both would have been potential hedges for electrcity at Palo Verde.

16 However, I would have attempted to find more effcient hedges because these

17 price correlations were just under .6 (SQRT .36).

18 Experiment 3:

19 The next category of hedges that I would have analyzed would be futures

20 contracts. Equations 3-P-C on page PacifiCorp/32, Cicchetti/? and 3-0-C on

21 page PacifiCorp/32, Cicchetti/8 test the effciency of 12-month futures contracts

22 at COB against monthly spot Peak and Off-Peak prices at COB. These futues

LEGAL13453585.1



-)
PacifiCorp/32

Cicchettil2)
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

contracts have a correlation of about. 7 (SQRT .5). Accordingly, I considered

other potential hedges.

ExPeriment 4:

The hedges shown in equations 4-P-P on page PacifiCorp/32, Cicchetti/9

and 4-0-P on page PacifiCorp/32, Cicchetti/l0 test the efficiency of Palo Verde

12-month futues agaist Palo Verde spot prices. These are both excellent

hedges. An R2 of .85 would mean a correlation of .92; and, therefore reduce price

risk to about 8 %. I would have recommended that Wah Chang should consider

trading in 12-month futues contracts at Palo Verde to offset the risk it had

accepted in its COB electrcity contract with PacifiCorp. However, I would have

also analyzed some additional diect COB hedges

Experiment 5:

The hedges shown in 5-P-C and 5-0-C on page PacifiCorp/32,

Cicchetti/II test the effciency of COB futues electrcity contracts for delivery on

September 1, 2000, the first date ofthe new pricing term in the Wah Chang

contract. These hedges are effcient and I would, therefore, have also

recommended that Wah Chang should have considered these direct COB futures

contracts that correspond to the first delivery date as reasonable risk-reducing

hedges for the COB spot prices.

Experiment 6:

The hedges shown in 6-P-C and 6-0-C on page PacifiCorp/32,

Cicchetti12 show similar hedges for the September 1,2000 delivery using futues

contracts at Palo Verde as hedges for the COB monthly spot index. The

LEGALl3453585.1
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I effciency improves slightly. Therefore, I would have recommended these out-of-

2 market futues contracts as even stronger risk-reducing hedges for Wah Chang.

3 The hedges shown in 6-P-P and 6-0-P on page PacifiCorp/32,

4 Cicchetti/13 are the corresponding Palo Verde Futues hedges for September i,

5 2000 delivery. These hedges are very efficient and I would have recommended

6 them as well to Wah Chang.

7 Experiment 7:

8 Finally, the hedges shown in 7-P-C oll page PacifiCorp/32, Cicchett14

9 and 7-0-C on page PacifiCorp/32, Cicchetti/IS consider the usefulness of 12-

10 month natua1 gas futures at Henr Hub for spot electrcity prices at COB. These

11 possible hedges do not perform as well as the futues' electrcity hedges.

12 Therefore, I would not have recommended them to Wah Chang.
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38' Dependent Variable: ' pvopk
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3~O-C
Dependent Variable: ocbopk

ORDINARY LEAS'! SQUAS Ess!M',:tO~ 1f''1r**'*i'**""W#iWW'f''**

:rdependent
V~iabe

Estimated
Coefficient

(1)
aveeii

1.16591
o . 61445

Nur of . Obs~):Qtions
1l-equèd
Correctéd R-squared '
Su of Squared :ReGidual ~
Standard Error of t:e t\egresGii;n
Durbin-Watson Statis~ic
Mean of Dependen~ variable¡

VÖriabie:

Standard
Error

4.26900
0.14045

24
0.46524
0.44093

, 6. 9,06l3e+OO2
5.60281
1'23955

19.15958

cobopk Average COB Off~peak Pr~cè

devìatí~n ''Mea
MinirIW
~all~ observations

, ,19.15958
4.9680B

38.53346
24' ,

Variable: avee12

29. :aS417

l8.p6750,
48. 54545

24

Mean
Minimw
Mamu
Valid. observa!;icna, '

Correlation and CòVa~i~ce ~t~ix

CQbok
avee12

cobopk
53 . ~Ø968'

O.6820B

O.6a20B
ratio of par~follo variances ~ 0.317918

ßtandard
Skewess
Kuto,8ì¡¡

Sta.dard dev1.a~icn
Skewess
Kurtcsiø

a"'éèi ~

40 .7 4:l34
66.30692
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:~ 1
2
3
4
5
6
7
8
9

10
11
12
13

'14
15
16
17
18
19
20
21
22
23 '
24
25
26
27-
28
29
30
31
32
33
34,
35
36
37
38
39
40
4l
42
43
44 '
45

, reg dep£pv.,k) ind.(¡) avee$tjH if (per3)

;, ),.~'

"

~-ø,'

w********
4 -1'- V
Dependent Variable,: pv yk

ORDINAY L~T SQUARS ESTIMATION **1t*~****

Independent
Variable

Estimated
Coefficient

(1)
aVee12

~4, 81930
1.28296 .

Number of ObservaÙons
R~squared
Corrected R-squared
Sum of S~ared ,Residuals
Standard Erro~ of the Regressipn
J!i.:rbin~'Wa:ta9n', Statistio"

Mean of Dependent Variable

Variable: pvyk ' , Palo Verde Peak P~ice

Mean
Miniqlum
Maximu
Valid observations

" '
4-2~36149
13.583:1
'2 ~ 21660e+OQ2

42

Và~iabie : ave'e12

Mean
Minimum
Maximum
Valia observations

36.77488
:15_S9318

1.6457'8e+002
,42 ,

Correlation ~ Covariance matrix

pvyk
aVèe12

'pv -pit

i.90071e+003
0.91307

avee~2
'1- 23~::3e+003,
9.62713e+002

0.91307
ratio of portfolio, variances = 0;0869291

Standard
Error

4.35926
9. 059~ae-002

42
O. å:337 0
0.82954'
1. 327See+004

18 ;21800
1.30600

42_36i4,9

standard deviation
SkeW'es s '
Kurtoais

Standard
Skewness
KuX'toai'a

deviation

!,. . ',':,);
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14
15,

.16
17
18
19
20
21
22
23
24
25
26
27

'28
, 29

30
3'
.32
33
.34,
35
36
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39
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41
42
43
44
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reg dep(pv_opk) indf(l¡ avee$fj)) if (per3)

4 ~O-1?
Dependent Variable: pv - opk

ORDINARY LEAT SQUARES ESTIMATION ******.."..****10****'*

Independent
Variable.

Estimated,
Coefficient

(1)
avea12

4.09438
0..41342

NUmber of Observations
R~squared, .
Corrected R-squared
Sum of Squared Residuals
Standard Error of the Regression
Durbin~Watson° St~tistiç
Mean of Dependent Variable

Variable:

Standard
1!rro::"

¡,18o!63 '
2.46206,e-002

42
O.8?5?6

,O.a'7265
9. eÒ400e+002
4.95076

..' ~ ',93~89
J.9. :!'9773

:pv..opk Palo Verde Off-Peak Price

Mean
Minimum
Maximum
Valid observations

19'.29773
, '6.61033
, 67.,2'8065

42 .
Variable i avee12'

Mean
Minimum
Maxnnm,
Valid observations

36.77488
.15.89318

1.6457S'e+002
42

Correlation and Covriance, matrix

p'V _opk
avee12

pv_opk.
i. a7aa3e+002
0.93582 :

å~ee12 . .
3..98002e+'002 "
.9.62113e+002

standar4 deviation
Skewness
Kutoài~' ,

Standççrd
Ske1teBS
KuX'toi;i¡

devi ççt ion

0.93582 '
ratio of portfolio variances = 0.0641801 '
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2
3
4
5
6

, 7
8
9

10
11
12
13

'14
15
16
17
18
19
20
21
22
23
.24
25
26
27
2,8
29
30
31
.32
33
34
35
36
37
38
39

,40
41
42
43
44
45
46
47

, 48
49
50
51
52
53
54
55
56
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reg dep I cobpkJ indr (1) fcob0900a)

*******",*
5. P-C
Dependent; 'Variable: cobpk

ORDINARY LEAT SQtJs ESTIMTIOll 11********

Independent
Variable

Bstimated
Coefficient

(1)
fcob0900

-95.76035
3.35505

Number of Obse~atiåns
R-squared
Corrected R-squar~d .
Sum of Squared Residuals
Standard Error of the Règression
Du~bin~Watson Statistic
Mean ofDepen~ent yariable

:reg dep (cObo:pkJ ind((l) - fcob0900aJ

standard
.Er:ror

42 . 921,04
0.61657

19
, 0.63527
0.61381
1. O~366e+OO,5

79', 64022 '
2 . 1881J. '
1. 15,4'58e+002

5-0'-C
Dependent Variab16:

*~***~~"'*' ÐRDIN~Y ,LEAT' SQUAES ESTIMMTIGN' ****~"'1t** ,

cobopk

Indepenèent
"Variable

Estiiited
CoeffiCient

(1)
£cob0900

-81. 41628
2.44812

fhunber of Obaervatiim.8'
R - squared
Corrected R-squared
Sum of Squared Reaidua,lS
standard' ~r.tor of the Regression
Dubin-Watson Statistic'
M6an of Dependent Varioole

Standard.
,Error

19.26114
, 0.27669

19
0.82159
O.an09 ,
2.18231e+004

35.a~8S0
2.56679

72.70600
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1
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reg dep (cobpk) ind ((1) fpv0900aJ

*********

-"

)
I/

, ,
, ,

Eí~P~C

Dependent Variable; cobpk

ORDINARY LEAT SQUARS ESTIMATI.ON **,W****,**

Independent
Variable

Estimated
Coefficient

(1)
fpvQ900a

-G9.50617
, i. 8s)525

Number of obseivation~
R - squared ,
Corrected R-squared'
SUm of Sqpared Residuåls
Standard Error' of the Regression
Du~bin-Wataon statistic
Mean of Dependent ,variable

reg dep (cobopkl ind( (1) f:p'l0900a)

Standard
Error

10.73590
0.15039

19
0.90330
0: 897,61
5'.47901e+003

17 .95~56
2,2.1557

55.43453
"

,

6-0-C
Dependent Variable i cobopk

***z***** ORDINARY LEA SQUAS ESTIMMT~ON **'*******

Independent
variable

Estimated
, Coefficient

, (1)

fpv0900a
-15.38033
. 0.68508

Ntlmber of, Ob;;-ervatlonsR - squared ,
~orrected R-squar~d
SUm of squared. Residuals
Standard Error', of the RegreS;3ìQ~
Durbin-Watson' Statistic,
Mean of Dependent Variable

Standard
Error

4.72091
,6.61331e-002

19 "
0.86325
0.85,520
L o5944e+OÔ3
7,.8943Ò '
0.63073

29:78221

, ,
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reg dep (pvpkJ izid ((1) fpv0900~J

*********

)

6-P-P
Dep~ndent Variable; pvpk

ORDINARY LEAST SQUAIS ESTIMATIQN ***'k*****

Independent
Variable

Estimated
Coefficient

( 1)
fpv0900a.

-74,86296
2.00'666 :

Number of Observations
R-aq\ared
Corrected R-squared
Sum of Squared ReBiduals
Standard Error of the Regression
Durbin w'Watson ..Statistic'
Mean of Dependent V~riable

"

reg dep(pvopk)' ,ind((l) :fpv0900aJ
, ,

***,¡,*****

Standard,
Error

7.36741
o.i0321

, ,
19'

O. 9~697
0.95443
:2.5,8020e+003

12 . 31977
1..28919

57.42224

6-0-P
Dependent Variable: , pvopk

ORD::Y' Ll!T ,SQUAS ESTIMTION **'f******

Independent
Variable

Estimated
Coefficient

(1)
,tpv0900a

-8.54'898
0.52421

,Numer of Observations'
R-squared
Corrected R - squared
Sum of Squared Residuals
Standard Error of the Regression
Durbin-Watson Statistic.
Mean ot l)epeooent Variable

Standard
Error

2.72062
3.81120e~002

19
O. 91155
'0.91270
3'.S1854e+002
4.54943
1.l1S2~

'26.00847
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7-P-fJ G-
Dap~nàent variable: cöbpk

O:ADlY LEAT SQUAß ESTIMTION **"""'''11,.*,¡tr***"'''::*

Independent
Variable

B~timat.ed
Coefficient

(1)
aveg12

7a.S925~
-3.'40855

Nuer 0 f o~exvtio::sR-s~ed .
Corrected R-sqared
sum of Squared Residuals
Steørd 2rror of' the :Re~essgion
~~i~~Wataon stat~s~~c
Xl!~ of Dependent: v&:d,a'ble

Stanard
Error

:n - !HC24
12.8()307

55
i .1237ge-D03

-1.47314e~002
5. 9642 ~e+005

97.299:19
0.45233

69.00633

V'ariable: cobpk Average COB Peak p~ice

Mean
Kirtiin
MaJmu
Va¡id ob~~rv~tiana

69. Ó0633
1$.79308 ,
S.31740e+002õ$

vari.able: aveg1:2

Kean
MinimMa::
Valid Qbøe~~tions

2.80945
l. ~3205
5.7gga6

65

cörrelationand Çov4ri~ce mmtrix

cobpk
a.veg12

cobpk
9.1,8616e+003

-3.352308-002

.d~

/

SLanda~d ôéviation
Skewess'
Kurt.ösis

Stapdard devia~iòn
Skewness
Kurtosi 5

a.v~g12
, -3. O'286~'

o .88854

-3.35230e-002
ratio of portf~lio variances = i~ 03~~2
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