
Modeling Daily Peak Electricity

Demands
17.1
yt = (0 + (1(x1t ( 59)x2t + (2(x1t ( 78)x3t + (3x4t + (4x5t ( (5(x1t ( 59)x2tx4t 




+ (6(x1t ( 59)x2tx5t + (7(x1t ( 78)x3tx4t + (8(x1t ( 59)x3tx5t

For weekdays:  (x4t = 0, x5t = 0)



yt = (0 + (1(x1t ( 59)x2t + (2(x1t ( 78)x3t + (3(0) + (4(0) ( (5(x1t ( 59)x2t(0) 





+ (6(x1t ( 59)x2t(0) + (7(x1t ( 78)x3t(0) + (8(x1t ( 59)x3t(0) 



   =
 (0 + (1(x1t ( 59)x2t + (2(x1t ( 78)x3t

Similarly, for Saturdays:  (x4t = 1, x5t = 0)



yt = (0 + (1(x1t ( 59)x2t + (2(x1t ( 78)x3t + (3(1) + (4(0) + (5(x1t ( 59)x2t(1) 





+ (7(x1t ( 78)x3t(1) 



   = ((0 + (3) + ((1 + (5)(x1t ( 59)x2t + ((2 + (7)(x1t ( 78)x3t

Similarly, for Sundays or Holidays:  (x4t = 0, x5t = 1)


yt = (0 + (1(x1t ( 59)x2t + (2(x1t ( 78)x3t + (4(1) + (6(x1t ( 59)x2t(1) 





+ (8(x1t ( 78)x3t(1)



   = ((0 + (4) + ((1 + (6)(x1t ( 59)x2t + ((2 + (8)(x1t ( 78)x3t

To determine if the interaction is significant, we would test:



H0:  (5 = (6 = (7 = (8


Ha:  At least one (i ( 0


using a partial F test.

17.2
To forecast the t = 121 peak demand, we will need an estimate of eq \O() 
[image: image1.wmf]R

ˆ

120.  Since none exists, we assume[image: image2.wmf]R

ˆ

120 = (82.4.


For t = 121, x1t = 45, x2t = x3t = 0, x4t = 1, and x5t = 0.

 eq \O()


[image: image3.wmf]121

ˆ

y

 = 2812.967 ( 65.337(45 ( 59)(0) + 83.455(45 ( 78)(0) ( 130.828(1) 





( 275.551(0) + .6475 eq \O()16 = 2682.14 + .6475((82.4) = 2628.78


The approximate 95% prediction interval for the peak demand expected is:
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