Exhibit No.__(GDF-2)
TECHNICAL APPENDIX
The basic switching model relies on dummy (binary) variables to adjust for shifting data trends.  The model can be expressed as:

ET = α0 + α1T + α2D + α3(T*D) + T

ET = the expenditure in year T; 
D = a dummy variable that takes the value of 0 every year up to but excluding year T*, and a value of 1 at and after T*, where T* is the year where the data trend changes;
α = the coefficient values to be estimated using regression analysis; and
T = mean zero, normally distributed random error term.
Note that model’s slope and intercept depends on if D = 0 or D = 1:
	For D = 0 when T < T*:   ET = α0 + α1T + T
For D = 1 when T  T*:   ET = (α0+ α2) + (α1+ α3)T + T
In this way, the dummy variable becomes the “switch” that turns on when T  T*.  This allows the slope and intercept to change from the earlier time period.  If the estimated values of α2
[bookmark: _GoBack]α3 are statistically significant, then this is strong evidence that the two time periods are behaviorally different.  Referring again to Administrative and General Depreciation Expense (AGDE) for natural gas, the regression output used to develop Figure No. 4 on page 8 of my testimony is shown in Table 1A below.

Table 1A
	SUMMARY OUTPUT
	
	
	
	
	

	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	

	Multiple R
	0.997
	
	
	
	
	

	R Square
	0.994
	
	
	
	
	

	Adjusted R Square
	0.992
	
	
	
	
	

	Standard Error
	117.469
	
	
	
	
	

	Observations
	16
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	

	Regression
	3
	26170472
	8723491
	632.1808
	1.807E-13
	

	Residual
	12
	165588.5
	13799.04
	
	
	

	Total
	15
	26336060
	 
	 
	 
	

	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept (α0)
	-83,883.93
	30391.14
	-2.76
	0.0173
	-150,100.53
	-17,667.34

	Year (α1)
	42.48
	15.17
	2.80
	0.0160
	9.44
	75.53

	Intercept Dummy (α2)
	-1,229,467.50
	54024.45
	-22.76
	0.0000
	-1,347,176.67
	-1,111,758.32

	Year Dummy (α3)
	611.84
	26.89
	22.76
	0.0000
	553.26
	670.42


Note: Results in the table have been rounded.
In the above regression, T* (the kink point) is 2009.  As a result, for 2000 to 2008:
AGDET = -83,883.93 + 42.48T  for  T* < 2009
For 2009 to 2015:
AGDET = (-83,883.93-1,229,467.50) + (42.48+611.84)T  for  T*  2009 
Simplifying the equation for the 2009-2015 period:
AGDET = -1,313,351.43 + 645.32T  for  T*  2009
Table 1A also shows the significance tests (t-statistics and P-values) for each of the parameter estimates.  Note that the estimates for α2 and α3 are highly statistically significant, indicating that the change in the data’s trend is more than random chance.
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