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Devwudfw

Uhwdlo hohfwulflw| udwhv lq wkh Vdq Glhjr Jdv ) Hohfwulf vhuylfh whuulwru| pruh

wkdq grxeohg ryhu d shulrg ri wkuhh prqwkv gxulqj wkh vxpphu ri 53331 Pxfk ri wklv

lqfuhdvh zdv vxevhtxhqwo| uhvflqghg wkurxjk d uhwurdfwlyh udwh iuhh}h1 Zh h{dplqh

wkh lpsdfw ri wkhvh hyhqwv rq ryhudoo frqvxpswlrq ohyhov lq Vdq Glhjr1 Lq Dxjxvw

5333/ zh �qg wkdw dyhudjh hohfwulflw| frqvxpswlrq ghfuhdvhg e| dssur{lpdwho| 9(1

Pxfk ri wkh uhgxfwlrq rffxuuhg lq odwh diwhuqrrq dqg odwh hyhqlqj/ zlwk forvh wr d

<( dw iurp 7 SP wr : SP1 Wkh uhvxowv iru Vhswhpehu 5333 duh vlplodu wr wkrvh iru

Dxjxvw/ hyhq wkrxjk uhwdlo udwhv kdg vljql�fdqwo| gursshg rq Vhswhpehu 41 Ghpdqg

uherxqgv vrphzkdw lq odwhu prqwkv ri wkh |hdu1 Wkh odjjhg uhvsrqvh wr sulfh fkdqjhv

lq erwk gluhfwlrqv gxulqj odwh 5333 lv frqvlvwhqw zlwk d k|srwkhvlv wkdw fxvwrphuv

zhuh uhdfwlqj pruh wr wkh sulfhv uh�hfwhg lq wkhlu prvw uhfhqw eloov udwkhu wkdq wr

wkhlu fxuuhqwo| dssolfdeoh sulfh1 Ehfdxvh ri wkh xqfhuwdlqw| derxw wkh gxudwlrq dqg

wkh fuhglelolw| ri wkh udwh lqfuhdvh/ wkhvh uhvxowv vkrxog eh ylhzhg dv d orzhu erxqg

rq wkh ghpdqg uhgxfwlrqv wkdw frxog eh dfklhyhg wkurxjk sulflqj lqfhqwlyhv1

�
Exvkqhoo= Xqlyhuvlw| ri Fdoliruqld Hqhuj| Lqvwlwxwh1 Hpdlo= mlpeCflpvlp1LHRU1Ehunhoh|1hgx1

Pdqvxu= Ghsduwphqw ri Hfrqrplfv/ X1F1 Ehunhoh|/ dqg Xqlyhuvlw| ri Fdoliruqld Hqhuj| Lqvwlwxwh1 Hpdlo=

pdqvxuChfrq1ehunhoh|1hgx1 Zh duh judwhixo wr Vhyhulq Eruhqvwhlq/ Vwhyh Sxoohu/ Fhohvwh Vdudyld/ Fdwkhu0

lqh Zroiudp/ dqg sduwlfxoduo| Ohvolh Zloorxjke| ri Vdq Glhjr Jdv ) Hohfwulf iru khosixo frpphqwv dqg

glvfxvvlrqv1
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8VGJ)H kdv vhyhq pdlq fxvwrphu fodvvhv= djulfxowxuh/ odujh frpphufldo dqg lqgxvwuldo/ phglxp
frpphufldo dqg lqgxvwuldo/ uhvlghqwldo/ vfkhgxoh D9/ vfkhgxoh DG/ dqg vpdoo frpphufldo1

9Lq dgglwlrq wr wkh hqhuj| sulfh lq wkh S[/ zkrohvdoh srzhu frvwv iru dq hqhuj| vhuylfh surylghu dovr
lqfoxgh wkh frvwv ri dqfloodu| vhuylfhv dv zhoo dv ihhv sdlg wr vfkhgxolqj frruglqdwruv +vxfk dv wkh S[, dqg
wkh LVR1 Wkh krxuo| ordg sur�ohv duh hvwlpdwhg edvhg rq vxuyh|v ri fxvwrphuv e| fxvwrphu fodvv1

:Sulfhv lq Fhqwv shu nZk1 Wkh uhwurdfwlyh fdsshg udwhv iru Mxqh/ Mxo|/ dqg Dxjxvw ri 5333 duh lq
sduhqwkhvhv1 Vrxufh= VGJ)H +zzz1vgjh1frp,1
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;Vhh iru h{dpsoh Eruhqvwhlq/ Exvkqhoo dqg Zrodn +5333,/ Mrvnrz dqg Ndkq +5334, dqg Sxoohu +5334,
dv zhoo dv ydulrxv dqdo|vhv e| wkh Ghsw1 ri Pdunhw Dqdo|vlv ri wkh Fdoliruqld LVR1

<Pxfk ri wkh wudqvlwlrq frvwv ri lqgxvwu| uhvwuxfwxulqj/ lqfoxglqj dq lpphgldwh 43( udwh uhgxfwlrq
ehjlqqlqj lq 4<<;/ zhuh �qdqfhg wkurxjk d vshfldo erqg lvvxdqfh edfnhg e| udwhsd|huv1 Lq wkh fdvh ri
VGJ)H/ wkh erqg sulqflsdo h{fhhghg wkh �qdo wudqvlwlrq frvwv1 Udwkhu wkdq sd| grzq wkh rxwvwdqglqj
ghew/ wklv h{fhvv sulqflsdo zdv glvwulexwhg dprqjvw udwhsd|huv1

43Dgglwlrqdoo|/ lq Dxjxvw ri 5333 uhvlghqwldo dqg vpdoo frpphufldo VGJ)H fxvwrphuv vwduwhg wr uhfhlyh
wkhlu uhixqg iru suhsd|phqw ri Frpshwlwlrq Wudqvlwlrq Fkdujh erqg1 Wkh dyhudjh uhvlghqwldo fxvwrphu
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Tables and Figures
Table 4. Monthly Demand Response Regressions

Dependent Variable: Hourly log(SDGE demand) – log(LADWP demand).

Variable Coefficient Standard Error P-Value
August, 1999 0.0206 0.0051 0.000
September -0.0034 0.0053 0.526
October 0.0075 0.0063 0.236
November -0.0086 0.0080 0.285
December 0.0029 0.0061 0.637
January, 2000 -0.0113 0.0054 0.037
February -0.0164 0.0058 0.004
March -0.0022 0.0059 0.714
April -0.0037 0.0060 0.535
May -0.0076 0.0071 0.279
June -0.0163 0.0091 0.074
July 0.0037 0.0091 0.686
August -0.0645 0.0088 0.000
September -0.0574 0.0079 0.000
October -0.0329 0.0084 0.000
November -0.0375 0.0087 0.000
December -0.0349 0.0073 0.000
log(unemployment rate) – S.D. 0.0140 0.0272 0.608
log(labor force) – S.D. 0.3746 0.1265 0.003
log(building permits) – S.D. 0.0115 0.0061 0.058
Lag log(building permits) – S.D. -0.0181 0.0059 0.002
-log(unemployment rate) – L.A. 0.0064 0.0366 0.861
-log(labor force) – L.A. -0.9039 0.1240 0.000
-log(building permits) – L.A. 0.0080 0.0044 0.072
-Lag log(building permits) – L.A. 0.0094 0.0034 0.006
Stage 1 -0.0063 0.0022 0.004
Stage 2 -0.0026 0.0029 0.357
Stage 3 0.0029 0.0054 0.592
Rho 0.783
Transformed DW statistic 1.915
R-squared 0.546
Sample size 34,220

* Robust (White) standard errors accounting for AR(1) error structure using the Prais-
Winsten method.  Variables not shown include: constant, day of week indicators, hour of
day indicators by season, measure of sunlight, and weather variables.  Weather variables
include a quadratic function of daily mean temperatures above and below 65 degrees
Fahrenheit, daily minimum and maximum temperatures, average wind speed, and
average visibility for four sites in the SDGE region and two sites in the LADWP region.



Table 5. Robustness Checks of Monthly Demand Response Regressions
Dependent Variable: Hourly log(SDGE demand) – log(control group demand).

Variable (Alt. 1) (Alt. 2) (Alt. 3) (Alt. 4) (Alt. 5)
May, 2000 -0.0305

(0.0095)
0.0069

(0.0078)
0.0322

(0.0043)
-0.0018
(0.0055)

-0.0187
(0.0123)

June -0.0431
(0.0122)

0.0087
(0.0089)

0.0369
(0.0055)

-0.0120
(0.0055)

0.0163
(0.0144)

July -0.0170
(0.0125)

-0.0387
(0.0091)

0.0416
(0.0043)

0.0068
(0.0057)

0.0349
(0.0144)

August -0.0672
(0.0107)

-0.0542
(0.0090)

-0.0073
(0.0040)

-0.0347
(0.0053)

-0.0695
(0.0144)

September -0.0521
(0.0095)

-0.0490
(0.0100)

0.0029
(0.0047)

-0.0153
(0.0060)

-0.0461
(0.0133)

October -0.0412
(0.0097)

-0.0537
(0.0095)

0.0259
(0.0049)

-0.0020
(0.0055)

-0.0378
(0.0141)

November -0.0359
(0.0106)

-0.0319
(0.0087)

0.0238
(0.0048)

0.0023
(0.0055)

-0.0325
(0.0155)

December -0.0303
(0.0092)

-0.0228
(0.0084)

0.0275
(0.0046)

0.0109
(0.0057)

-0.0329
(0.0137)

CONTROL GROUP SCE NO LADWP SCE LADWP
ECON YES YES NO NO YES
WEATHER and INDICATOR YES YES YES YES NO
Rho 0.762 0.860 0.798 0.769 0. 853
Transformed DW statistic 1.866 1.326 1.927 1.866 1.454
R-squared 0.512 0.937 0.536 0.505 0.021
Sample size 33,428 34,269 34,220 34,172 34,316

* Standard errors in parentheses.



Table 6. Hourly Analysis of Monthly Demand Response Regressions
Dependent Variable: Hourly log(SDGE demand) – log(LADWP demand).

Hour May, 2000 June July August September
1:00 A.M. -0.0005

(0.0079)
-0.0069
(0.0094)

0.0126
(0.0104)

-0.0570
(0.0104)

-0.0558
(0.0097)

2:00 A.M. 0.0011
(0.0079)

-0.0106
(0.0096)

0.0110
(0.0106)

-0.0607
(0.0108)

-0.0600
(0.0092)

3:00 A.M. -0.0025
(0.0074)

-0.0204
(0.0091)

0.0070
(0.0100)

-0.0609
(0.0101)

-0.0704
(0.0085)

4:00 A.M. -0.0060
(0.0071)

-0.0257
(0.0089)

0.0070
(0.0096)

-0.0648
(0.0097)

-0.0797
(0.0081)

5:00 A.M. -0.0047
(0.0072)

-0.0265
(0.0088)

0.0095
(0.0094)

-0.0617
(0.0095)

-0.0850
(0.0080)

6:00 A.M. -0.0093
(0.0084)

-0.0379
(0.0094)

-0.0051
(0.0111)

-0.0564
(0.0098)

-0.0739
(0.0093)

7:00 A.M. 0.0020
(0.0083)

0.0050
(0.0158)

0.0200
(0.0110)

-0.0553
(0.0097)

-0.0791
(0.0092)

8:00 A.M. -0.0026
(0.0100)

-0.0008
(0.0154)

0.0183
(0.0112)

-0.0465
(0.0100)

-0.0668
(0.0099)

9:00 A.M. 0.0006
(0.0102)

0.0009
(0.0141)

0.0174
(0.0113)

-0.0435
(0.0099)

-0.0511
(0.0098)

10:00 A.M. 0.0088
(0.0095)

0.0103
(0.0124)

0.0240
(0.0108)

-0.0389
(0.0096)

-0.0378
(0.0093)

11:00 A.M. 0.0043
(0.0091)

0.0100
(0.0118)

0.0148
(0.0111)

-0.0472
(0.0095)

-0.0385
(0.0091)

12:00 P.M. 0.0038
(0.0085)

-0.0031
(0.0129)

0.0114
(0.0109)

-0.0588
(0.0095)

-0.0378
(0.0086)

1:00 P.M. -0.0061
(0.0082)

-0.0066
(0.0117)

0.0066
(0.0104)

-0.0688
(0.0093)

-0.0409
(0.0084)

2:00 P.M. -0.0118
(0.0082)

-0.0152
(0.0108)

-0.0040
(0.0101)

-0.0792
(0.0092)

-0.0466
(0.0083)

3:00 P.M. -0.0193
(0.0079)

-0.0242
(0.0101)

-0.0100
(0.0099)

-0.0855
(0.0093)

-0.0516
(0.0082)

4:00 P.M. -0.0182
(0.0079)

-0.0300
(0.0095)

-0.0133
(0.0099)

-0.0908
(0.0093)

-0.0599
(0.0083)

5:00 P.M. -0.0284
(0.0092)

-0.0403
(0.0094)

-0.0163
(0.0100)

-0.0932
(0.0093)

-0.0833
(0.0099)

6:00 P.M. -0.0412
(0.0094)

-0.0530
(0.0096)

-0.0177
(0.0101)

-0.0893
(0.0095)

-0.0772
(0.0093)

7:00 P.M. -0.0421
(0.0101)

-0.0627
(0.0098)

-0.0248
(0.0100)

-0.0901
(0.0106)

-0.0305
(0.0103)

8:00 P.M. -0.0014
(0.0096)

-0.0479
(0.0098)

-0.0237
(0.0098)

-0.0606
(0.0104)

-0.0426
(0.0098)

9:00 P.M. -0.0090
(0.0093)

0.0036
(0.0095)

0.0096
(0.0099)

-0.0767
(0.0100)

-0.0553
(0.0091)

10:00 P.M. -0.0082
(0.0085)

-0.0055
(0.0092)

0.0051
(0.0097)

-0.0597
(0.0097)

-0.0404
(0.0090)

11:00 P.M. -0.0006
(0.0079)

-0.0089
(0.0089)

0.0095
(0.0097)

-0.0605
(0.0100)

-0.0522
(0.0087)

12:00 A.M. -0.0005
(0.0076)

-0.0041
(0.0087)

0.0110
(0.0097)

-0.0546
(0.0098)

-0.0611
(0.0090)

* Robust Standard errors with AR(1) correction in parentheses.



Table 7. Price Response Regressions
Dependent Variable: Hourly log(SDGE demand) – log(LADWP demand).

Variable Last 5
Weeks

Past 2
Weeks -
Next 2
Weeks

Last Week This Week

Price -0.0586
(0.0065)

-0.0259
(0.0070)

-0.0326
(0.0059)

-0.0189
(0.0064)

log(unemployment rate) – S.D. -0.0407
(0.0154)

-0.0646
(0.0164)

-0.0619
(0.0156)

-0.0750
(0.0159)

log(labor force) – S.D. 0.3974
(0.0898)

0.3953
(0.0969)

0.4254
(0.0923)

0.3901
(0.0931)

log(building permits) – S.D. -0.0067
(0.0033)

-0.0023
(0.0033)

-0.0034
(0.0032)

-0.0015
(0.0032)

Lag log(building permits) – S.D. -0.0009
(0.0029)

0.0048
(0.0028)

0.0031
(0.0029)

0.0055
(0.0028)

-log(unemployment rate) – L.A. -0.0957
(0.0239)

-0.1344
(0.0248)

-0.1326
(0.0236)

-0.1462
(0.0239)

-log(labor force) – L.A. -0.5799
(0.0944)

-0.4311
(0.0974)

-0.4279
(0.095)

-0.3941
(0.0943)

-log(building permits) – L.A. -0.0186
(0.0046)

-0.0246
(0.0046)

-0.0233
(0.0046)

-0.0251
(0.0046)

-Lag log(building permits) – L.A. 0.0057
(0.0045)

0.0072
(0.0046)

0.0072
(0.0046)

0.0078
(0.0046)

Stage 1 -0.0064
(0.0022)

-0.0075
(0.0022)

-0.0067
(0.0022)

-0.0069
(0.0022)

Stage 2 -0.0031
(0.0029)

-0.0035
(0.0030)

-0.0033
(0.0029)

-0.0036
(0.0029)

Stage 3 0.0021
(0.0055)

0.0015
(0.0057)

0.0018
(0.0056)

0.0014
(0.0056)

Rho 0.787 0.791 0.790 0.790
Transformed DW statistic 1.925 1.926 1.927 1.928
R-squared 0.542 0.541 0.541 0.541
Sample size 33,380 33,170 33,476 33,476

* Robust (White) standard errors accounting for AR(1) error structure using the Prais-
Winsten method.  Variables not shown include: constant, day of week indicators, hour of
day indicators by season, measure of sunlight, and weather variables.  Weather variables
include a quadratic function of daily mean temperatures above and below 65 degrees
Fahrenheit, daily minimum and maximum temperatures, average wind speed, and
average visibility for four sites in the SDGE region and two sites in the LADWP region.



Figure 1: Five-Week Averages for PX SP15 Price and SDGE Residential Rates.
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Figure 3: Unemployment Rates and Labor Force for San Diego MSA and Los Angeles CMSA from January 1997 to December 2000.
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 Figure 4: Percentage Change in San Diego by Month and Hour.
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Figure 5: August 2000 Percentage Change in San Diego by Hour.
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