A Conparison of Natural Gas Spot Price Linear Regression
Forecasti ng Mdel s

nodel s were al so ranked with respect to nulticollinearity and
autocorrelation. The multicollinearity was nmeasured by the

val ue of the condition nunber, Belsley et al. (1980). The
autocorrelation that is present with | agged dependent vari abl es
was neasured by the H statistic, Durbin (1970). The | owest

val ues for the condition nunber and the H statistic being the
nost desirable since they indicate the least nmulticollinearity
and | owest autocorrel ation.

The five equations which provided the | east deviation from
actual spot prices and the best regression statistics according
to the two Ranking nethods for the four In Sanpl e heating
seasons were Equations 28, 29, 19, 16, and 22. The regression
statistics for these five equations were markedly better than
the EIA core nodel, Equation #1. These results can be seen in
Tabl e 4.

The regression of the conplete EIA nodel was estinmated
usi ng spot hub prices fromJanuary 1992 to the present. Table 1
di splays the regression results for the conplete El A nodel which
i ncludes the fourteen dummy vari ables. The regression
statistics: R-squared, Adjusted R-squared and root nmean squared
for the conplete EIA nodel are superior to those of any of the
alternative equation nodels that | propose. The regression
statistics for ny alternative equations are shown in Table T-1
in the Appendi x.

The T-ratios for the conplete El A nodel are poor conpared
to those of ny better alternative nodels. The conplete ElIA
nodel was generated from ei ght years of nonthly data and uses
ei ghteen coefficients. The 5 percent critical value for a t-
distribution wth 80 degrees of freedomis +/- 1.99. Only two
of the seventeen variables in the conplete ElIA nodel are
significant at this 5 percent critical value. M best five
alternative equations have three or four variables that are
significant at this 5 percent value and there are only four to
seven variables in ny alternative equations.

Intriligator (1978) discusses a nethod of depicting
forecast values versus actual values as functions of their
relative changes. The weekly change in forecast value is
di vi ded by the previous weeks forecast value. The weekly change
in actual value is divided by the previ ous weeks actual val ue.
These weekly rel ative changes are then graphed by letting the
forecast relative change equal the y axis value and the actual
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rel ati ve change equal the x axis value. An accurate forecast
nodel shoul d have data points which fall along the |ine

descri bed by the equation, y = x. The graphing of all of the 29
equation regressions that are created in this paper are best
described as being uniformy distributed about the origin, where
y = x = 0. The data points tend to be dispersed in all four
quadrants and not primarily Quadrants | and I11, which
Intriligator would anticipate for an accurate nodel. These
graphi cal displays are shown for the best fit equations 28, 29,
19, 16, and 22 on Figures F-2 through F-6 in the Appendi x. The
El A core nodel Equation #1 is shown as Figure F-1 in the
Appendi x. Figures F-13 through F-17 show the forecast val ues
for spot price fromthese five best fit equations versus the
acutal spot price for the four in-sanple heating seasons. These
graphi cal displays tend to question the validity of all of the
regressi on equati ons.

Forecasting Ability of Regressions

The heating season for 2000 - 2001 had record breaking high
natural gas prices which appear to be directly related to the
abnormally | ow tenperatures that have occurred this w nter.
Figure 4 shows a graph of the natural gas spot price for the

| ast five heating seasons and reveal s how much hi gher this past
heati ng season prices have been conpared to the previous four.

Each of the 29 linear regression results were al so ranked
with respect to the degree with which they accurately forecast
the actual natural gas spot prices for the heating season of
2000 to 2001. Table 5 shows the statistics for the five |linear
regressions that had the highest ranking for this out-of-sanple
testing. Two ranking procedures were used. The conplete |ist
of rankings for all of the regressions is shown on Table T-3, in
t he Appendi x. The first method of ranking for this out-of-
sanpl e heating season is shown as Rank Method C and is
calculated from:

(0.5 * RANK RMSE) + (0.5 * RANK Sum of Absol ute Val ues of
Predi cted m nus Actual Spot price).

The second nethod of ranking is shown as Rank Method D and is
cal cul ated from
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(0.3 * RANK RMSE) + (0.3 * RANK Sum of Absol ute Val ues of
Predi cted m nus Actual Spot price) + (0.2 * RANK
Multicollinearity with Constant) + (0.2 * RANK H
Statistic).

The two ranking methods yielded simlar results.

The five equations which provided the | east deviation for
t he single out-of-sanple heating season 2000 to 2001 were
Equations 23, 4, 3, 9 and 7. Figure 6 shows the spot prices
forecast by the best five of these out-of-sanple equations, as
well as the EIA core nodel equation and the actual spot price
for this nost recent heating season.

The five equations which provided the | east deviation from
actual spot prices for the four in-sanple heating seasons were
Equations 28, 29, 19, 16, and 22. Figure 5 shows the spot
prices forecast by the best five of these in-sanple equations
versus the ElIA core nodel equation and the actual spot price for
this nost recent heating season, 2000 to 2001.

The Intriligator (1978) nethod of depicting forecast val ues
versus actual values as functions of their relative changes are
shown for the best fit equations 28, 29, 19, 16, and 22 on
Figures F-7 through F-11 in the Appendi x. Figures F-18 through
F-22 show the forecast values for spot price fromthese five
best fit out-of-sanple equations versus the actual spot price
for the four in-sanple heating seasons.

The five best fit out-of-sanple equations are diffeent from
the five best fit in-sanple equations. The fact that there is
no single equation in both best-of-five rankings cones as no
surprise after considering the history for natural gas spot
prices over the |ast five heating seasons as shown by Figure 4.
The four heating seasons fromthe fall of 1996 to the spring of
2000, for which the regressions were estimted have simlar
patterns and | evels of natural gas prices. The pattern and
| evel of natural gas price for the nost recent heating season
2000 to 2001 is markedly different than that of the previous
four. Figure 7 depicts the average weekly deviation from nor nal
tenperatures for the five heating seasons. There is no
di scernible pattern, such as exists for natural gas prices
during this sane period. However, the nost recent heating
season, shown with a bolder line, had bel ow normal tenperatures
for an extended period from Novenber 8'" through January 7'". It
is generally acknowl edged in the natural gas industry that this
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extended cold period was a major factor in the unusual price
pattern. Once this extended cold period broke, the price of
natural gas started to return to normal, as is seen in Figure 4.
Overall the results suggest that the EI A core node
equation can be inproved by addi ng sonme of the variables
di scussed in this paper. The graphical displays of relative
change in forecast versus actual prices suggest that none of the
equations can be said to give a best representation of which
vari abl es best explain natural gas spot price. However the
results of this paper do indicate that incremental inprovenents
in the accuracy of existing forecast equations, such as the EIA
nodel , can be nade.
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