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A Impact of tick value on hedging efficiency

Scenario 1: When tick value is bigger than it should be...

7 Weather Derivatives
are great !!!
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Scenario 2: When tick value is lower than it should be...

Z
Weather Derivatives are very cheap !
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A Impact of tick value on hedging efficiency

Scenario 3: When tick value is as it should be...

O Deviation in Gross Margin without weather cover
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Methods of Weather Risk Measurement
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Methods*:

Z Best/Worst approach
Z - Clemmons and Radulski (2002),

* Margin coefficient
- Forrest (2002),

« Multivariate Linear Regression
- Clemmons and Radulski (2002),

* Multivariate Linear Regression with dummy variables
- Greene (1993),

*Methods fully described in Pres (2009)
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Empirical Research

Data & Methodology Description

Data
a)

monthly time series of residential natural gas consumption and yearly time series
of number of customers in the state of lllinois (U.S.) for the period January 1989—
October 2007

b) daily time series of maximum and minimum temperatures, average wind speeds,
and total daily precipitation for the Chicago station (WMO 72530) for a similar
period as above

Methodology

a) Two periods (1.1989-12.1998 and 1.1999-10.2007)

b) Tick value for next period — mentioned above 4 methods,

C) Weather indices used in building weather cover (HDD[65], CWSI[kts], CPI[inch]),

d)

Expected value for given weather index — 10 years average,
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Results

Table 2. Selected statistics referring to empirical deviation from the monthly plan with
analyzed weather covers and without.

Multivariate
Linear
Without Fultivariate regrassion
Weather Fargin Linear with dummy
Mame of statistics Cover Best/\Worst  |coeficients  regression variables
Maximum negative deviation [cf] | -8 131.31 -b 525 53 -4 375.84 -4 552,74 -4 594 bk
Maximum positive deviation [cf] b 016.68 4 0597 97 2 b2b b4 220540 2294 77
Awerage deviation [cf] 2 2e8.00 1 bdd 55 1 40k .49 1 261.56 1177 KBS
haximum deviation [%a] A0.70% 85 44% a7 . 7h% 44 48% 37.51%
Awerage deviation [%] 10.41% 13.40% 10.24% B.80% B.13%
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Results

Table 3. Empirical reduction of maximum deviation from monthly plan with analyzed

weather covers.

Feduction of maximum deviation from plan [of] - & of volatility

Maximum Multivariate
Dleviation Linear
Without Multivariate regression
Weather Margin Linear with dummy
Marme of statistics Cover [ef] |Bestiorst Jcoefficients  |regression variables
Jdanuary 8131.31 4178.38 -3752.47 -3278.50 -32356 .65
February 4917 02 -2356.71 -2h4a8 02 -2795.1 2802 .61
barch 4577 57 -1745.57 1442 47 -1761 67 18475
April Jh36.42 -554 94 -1676.R3 1997 .29 -1957 51
meptember H44 b5 12002 831.05 101.39 208 52
Cctober 2713.43 38121 252 27 327 61 5H48.57
Movernber 5564223 -4318.98 437269 -4050.13 -3905.14
December BO16. 85 -2B51 .02 -3098.2 -2739.23 -2817 .15
Tatal reduction in maximurm
deviation 37201.57 -11873.41 -15907 17 -16192.99 169065 .51

Yalues in bold reflect method in given

month when reduction was best
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Results

Table 4. Empirical reduction of average deviation from monthly plan with analyzed

weather covers.

Feduction of average deviation from plan [cf] - A of valatility

Average Multivariate
Deviation Linear
Without Multivariate regression
Yieather hlariin Linear with dumrny
Mame of statistics Cover [cf] |Best®Worst  |coefficients  regression vatiahles
January 287504 -1901.38 -18596 57 -17.25 .82 -1552 B3
February 1570.36 -5189.97 -52/3.94 -8951.04 976.77
hdarch 1552 41 -851.92 -Ba0 .97 808,72 953.87
April 1107.585 -292.75 -B77 .54 F47.39 -B37 .21
September 2284 7712 288,58 44 03 33.75
October 520,52 1301 .6R 71.kB5 13.11 -330.18
Mowvernber 196053 -1507 B3 -1580.87 -1562 .8 1458535
December 2156 52 -1241 k3 -1364.41 -14R3. 43 -14.24 91
Tatal reduction in average
deviation 1231274 5273651 -BBR4 . 07 -/ 305,05 740011

Yalues in bold reflect method in given
morith wwhen reduction was best
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. It is very important to use precisely estimated tick value — it will guarantee

7, (long term) that premium won'’t be extremely high (including regular margins
for brokers) and payout won’t be extremely low (including regular stochastic
deviations)

- We found that the most accurate approach is the multivariate linear _
regression model with dummy variables, model without dummy variables is

slightly worse...

 Basically, the Best/Worst approach should not be used in practice at all — it
can be used just in educational purposes,

- The general efficiency of weather-derivatives hedging could not be drawn
from this study, because many factors were omitted (other stations in
lllinois, monthly number of customers, breaks, renovations, ect.)



Other problems in application...
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~ 1. Our weather exposure (tick value)?
2. Itis a game, once below, next time above
3. Weather derivatives (weather insurance) are
expensive and sometimes doesn’t work,
4. Do we have guanto exposure?
5. Weather insurance or weather derivatives

(ratings),
6. Energy Regulatory Office
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