SAN DIEGO GAS AND ELECTRIC COMPANY

SOUTHERN CALIFORNIA GAS COMPANY

2009 BIENNIAL COST ALLOCATION PROCEEDING (A.08-02-001)

DRA DATA REQUEST NO. DRA-TRM6

Subject: Feb.4, 2008 SoCalGas Direct Testimony of Herbert S. Emmrich

(Demand Forecasts)

_____________________________________________________________________


QUESTION 1:

Please provide the regression equations and data for each of the 14 commercial and 11 industrial sectors used to forecast customers. The procedure is described in Section C on page EmmrichSCGDF-149 of Mr. Emmrich’s 2009 BCAP workpapers. 

RESPONSE 1:
The referenced sectoral Commercial and Industrial customer equations and customer forecast data were not used in this BCAP proceeding.  The Commercial and Industrial end-use demand models allow the option to choose one of either (1) employment or (2) customers as the main demand driver for the 14 commercial and 11 industrial sectors.  In this proceeding, employment (not forecast output from the attached –but unused-- customer equations) was used directly as the demand driver.  The employment data used for each of the demand sectors is shown on workpaper pages EmmrichSCGDF-189 (Commercial) and -221 (Industrial).  

The procedure described on workpaper page EmmrichSCGDF-149 was last done in 2006, and those equations are attached here. (The employment data used in 2006 to create the equations is not included here.  The recorded employment data --used at that time as the equations’ dependent-variable drivers—is no longer exactly  comparable to the recorded employment data used in this current proceeding, due to subsequent changes in County-level employment data availability and aggregation from the California Employment Development Department--which is our main source of recorded employment data.)
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SoCalGas Core Commercial and industrial Customer Equations


Office (Financial plus Business & Professional Services)


MET0603C:CC1 


Cochrane-Orcutt


 ANNUAL data for   25 periods from 1981 to 2005


 Date: 14 APR 2006

 cc1


   =    19.2615 * ec1 - 4813.19 * dumc1


       (4.83997)       (5.99686)


 Sum Sq      1E+07   Std Err   772.302   LHS Mean  33743.5   Res Mean  39.6444


 R Sq       0.8921   R Bar Sq   0.8823   F  3, 22  60.6413   %RMSE      2.2337


 D.W.( 1)   2.1568   D.W.( 2)   1.9881


 AR_0 =  + 0.96308 * AR_1


          (43.6737)


Restaurants


 MET0603C:CC2


 Cochrane-Orcutt


 ANNUAL data for   25 periods from 1981 to 2005


 Date: 14 APR 2006

 cc2


   =    28.6633 * ec2 + 144.523 * dumc2


       (2.83536)       (0.53659)


 Sum Sq    1521273   Std Err   254.069   LHS Mean  29033.6   Res Mean  63.6092


 R Sq       0.9951   R Bar Sq   0.9947   F  3, 22  1490.43   %RMSE      0.9299


 D.W.( 1)   0.6239   D.W.( 2)   1.1956


 AR_0 =  + 1.00903 * AR_1


          (186.280)


Retail Trade


 MET0603C:CC3


 Cochrane-Orcutt


 ANNUAL data for   25 periods from 1981 to 2005


 Date: 14 APR 2006

 cc3


   =    20.8607 * ec3 - 5514.83 * dumc3


       (3.21075)       (7.52224)


 Sum Sq      1E+07   Std Err   699.915   LHS Mean  27493.0   Res Mean  53.1967


 R Sq       0.9497   R Bar Sq   0.9452   F  3, 22  138.540   %RMSE      2.3705


 D.W.( 1)   2.5512   D.W.( 2)   2.7383


 AR_0 =  + 0.95653 * AR_1


          (48.3584)


 Laundry & other Personal Services


MET0603C:CC4


 Cochrane-Orcutt


 ANNUAL data for   24 periods from 1982 to 2005


 Date: 14 APR 2006

 cc4


   =    8.32691 * ec4 - 2564.66 * dumc4


       (1.45783)       (110.412)


 Sum Sq    15081.8   Std Err   27.4599   LHS Mean  2841.27


 R Sq       0.9988   R Bar Sq   0.9987   F  3, 20  5768.38


 D.W.( 1)   1.6268   D.W.( 2)   2.0016


 AR_0 =  + 1.66078 * AR_1 - 0.66316 * AR_2


          (9.22282)        (3.71347)


 Wholesale Trade & Warehouses


MET0603C:CC5


 Cochrane-Orcutt


 ANNUAL data for   25 periods from 1981 to 2005


 Date: 14 APR 2006

 cc5


   =    7.44190 * ec5 - 2104.71 * dumc5


       (1.76047)       (12.3956)


 Sum Sq     607583   Std Err   164.942   LHS Mean  6920.08   Res Mean  19.0281


 R Sq       0.9422   R Bar Sq   0.9369   F  3, 22  119.541   %RMSE      2.2810


 D.W.( 1)   1.9980   D.W.( 2)   2.4056


 AR_0 =  + 0.98542 * AR_1


          (107.423)


 Primary & Secondary Schools


MET0603C:CC6


 (Identity)


 cc6


   = cc6[-1]*(ec6/ec6[-1])


 Colleges (including other adult education)


MET0603C:CC7


 (Identity)


 cc7


   = cc7[-1]*(ec7/ec7[-1])


Health Services


MET0603C:CC8


 Cochrane-Orcutt


 ANNUAL data for   25 periods from 1981 to 2005


 Date: 14 APR 2006

 cc8


   =    6.95574 * ec8 - 278.309 * dumc8


       (1.63820)       (1.91361)


 Sum Sq     424741   Std Err   138.155   LHS Mean  7525.08   Res Mean  13.8977


 R Sq       0.9502   R Bar Sq   0.9457   F  3, 22  139.986   %RMSE      1.7752


 D.W.( 1)   1.9454   D.W.( 2)   2.1913


 AR_0 =  + 0.99432 * AR_1


          (54.2617)


 Accommodation


MET0603C:CC9


 Cochrane-Orcutt


 ANNUAL data for   25 periods from 1981 to 2005


 Date: 14 APR 2006

 cc9


   =    8.54478 * ec9 + 159.049 * dumc9


       (1.90258)       (2.27921)


 Sum Sq     102059   Std Err   68.0867   LHS Mean  4310.60


 R Sq       0.9320   R Bar Sq   0.9258   F  3, 22  100.490


 D.W.( 1)   2.9563   D.W.( 2)   1.3028


 AR_0 =  + 1.00781 * AR_1


          (240.814)


 Misc. Commercial (all other commercial employment not covered elsewhere)


MET0603C:CC10


 Cochrane-Orcutt


 ANNUAL data for   25 periods from 1981 to 2005


 Date: 14 APR 2006


 cc10


   =    70.9290 * ec10 - 15590.3 * dumc10


       (1.56597)        (16.7490)


 Sum Sq      2E+07   Std Err   906.101   LHS Mean  24684.2   Res Mean  97.2194


 R Sq       0.9686   R Bar Sq   0.9657   F  3, 22  226.097   %RMSE      3.4028


 D.W.( 1)   1.4572   D.W.( 2)   1.7443


 AR_0 =  + 0.97067 * AR_1


          (50.6370)


Government (non-education)


MET0603C:CC11


 Cochrane-Orcutt


 ANNUAL data for   25 periods from 1981 to 2005


 Date: 14 APR 2006


 cc11


   =    0.46018 * ec11 - 378.535 * dumc11


       (0.67544)        (11.7583)


 Sum Sq    21622.4   Std Err   31.3364   LHS Mean  2831.02


 R Sq       0.9865   R Bar Sq   0.9852   F  3, 22  534.656


 D.W.( 1)   2.4190   D.W.( 2)   2.4174


 AR_0 =  + 1.00666 * AR_1


          (437.685)


 Transportation, Information, and Utilities


MET0603C:CC12


 Cochrane-Orcutt


 ANNUAL data for   25 periods from 1981 to 2005


 Date: 14 APR 2006


 cc12


   =    1.23667 * ec12 + 3112.99 * dumc12


       (0.37850)        (13.6817)


 Sum Sq    1031519   Std Err   216.409   LHS Mean  10697.9


 R Sq       0.9516   R Bar Sq   0.9472   F  3, 22  144.151


 D.W.( 1)   1.9218   D.W.( 2)   2.2091


 AR_0 =  + 1.00603 * AR_1


          (161.494)


 Construction


MET0603C:CC13


 Cochrane-Orcutt


 ANNUAL data for   25 periods from 1981 to 2005


 Date: 14 APR 2006


 cc13


   =    1.67067 * ec13 - 1397.10 * dumc13


       (1.74256)        (12.5416)


 Sum Sq     261314   Std Err   108.973   LHS Mean  3573.51


 R Sq       0.9560   R Bar Sq   0.9521   F  3, 22  159.515


 D.W.( 1)   2.2488   D.W.( 2)   2.4297


 AR_0 =  + 0.99714 * AR_1


          (183.970)


 Agriculture


MET0603C:CC14


 (Identity)


 cc14


   = cc14[-1]*(ec14/ec14[-1])


Mining


MET0603C:CI1


 Cochrane-Orcutt


 ANNUAL data for   25 periods from 1981 to 2005


 Date: 14 APR 2006

 ci1


   =    2.20594 * ei1 + 2.17728 * dumi1


       (2.14854)       (0.35878)


 Sum Sq    781.397   Std Err    5.9591   LHS Mean  315.328


 R Sq       0.9779   R Bar Sq   0.9759   F  3, 22  325.037


 D.W.( 1)   2.3634   D.W.( 2)   1.8261


 AR_0 =  + 0.98992 * AR_1


          (224.901)


Food Processing


MET0603C:CI2


 Cochrane-Orcutt


 ANNUAL data for   24 periods from 1982 to 2005


 Date: 14 APR 2006

 ci2


   =    14.7193 * ei2 - 960.523 * dumi2


       (56.5767)       (33.4812)


 Sum Sq    20996.8   Std Err   32.3883   LHS Mean  976.979


 R Sq       0.9929   R Bar Sq   0.9918   F  4, 20  698.297


 D.W.( 1)   2.4563   D.W.( 2)   1.5613


 AR_0 =  + 1.41472 * AR_1 - 0.78001 * AR_2


          (8.06510)        (4.30198)


 Textile


MET0603C:CI3


 Cochrane-Orcutt


 ANNUAL data for   25 periods from 1981 to 2005


 Date: 14 APR 2006

 ci3


   =    1.94431 * ei3 - 441.448 * dumi3


       (1.35370)       (26.3300)


 Sum Sq    5667.16   Std Err   15.9337   LHS Mean  666.908   Res Mean   1.8080


 R Sq       0.9918   R Bar Sq   0.9911   F  3, 22  886.656   %RMSE      2.3844


 D.W.( 1)   1.5848   D.W.( 2)   2.1663


 AR_0 =  + 0.96964 * AR_1


          (246.588)


Wood_Paper


 MET0603C:CI4


 Cochrane-Orcutt


 ANNUAL data for   25 periods from 1981 to 2005


 Date: 14 APR 2006

 ci4


   =    1.26261 * ei4 - 130.339 * dumi4


       (0.96336)       (7.74619)


 Sum Sq    5936.79   Std Err   16.4271   LHS Mean  623.900


 R Sq       0.9109   R Bar Sq   0.9028   F  3, 22  75.0094


 D.W.( 1)   2.0495   D.W.( 2)   2.5304


 AR_0 =  + 0.99260 * AR_1


          (206.644)


Chemical 

MET0603C:CI5


 Cochrane-Orcutt


 ANNUAL data for    9 periods from 1997 to 2005


 Date: 14 APR 2006

 ci5


   =    27.8157 * ei5 - 123.729 * dumi5


       (54.5290)       (6.45649)


 Sum Sq    2650.66   Std Err   21.0144   LHS Mean  815.000


 R Sq       0.8388   R Bar Sq   0.7850   F  3,  6  10.4042


 D.W.( 1)   1.9191   D.W.( 2)   3.2110


 AR_0 =  + 0.34305 * AR_1


          (1.55196)


Petroleum Refin.


 MET0603C:CI6


 Cochrane-Orcutt


 ANNUAL data for   25 periods from 1981 to 2005


 Date: 14 APR 2006

 ci6


   =    0.42173 * ei6 - 6.02542 * dumi6


       (0.21420)       (1.15790)


 Sum Sq    568.601   Std Err    5.0806   LHS Mean  212.984


 R Sq       0.8879   R Bar Sq   0.8778   F  3, 22  58.1072


 D.W.( 1)   1.8413   D.W.( 2)   2.0283


 AR_0 =  + 0.99253 * AR_1


          (182.969)


Stone-Clay-Galss


MET0603C:CI7


 Cochrane-Orcutt


 ANNUAL data for   25 periods from 1981 to 2005


 Date: 14 APR 2006

 ci7


   =    21.9896 * ei7 - 15.4245 * dumi7


       (18.5551)       (0.45491)


 Sum Sq    27125.1   Std Err   34.7924   LHS Mean  632.844   Res Mean   4.4450


 R Sq       0.7526   R Bar Sq   0.7301   F  3, 22  22.3031   %RMSE      4.9835


 D.W.( 1)   1.6580   D.W.( 2)   2.0288


 AR_0 =  + 0.66568 * AR_1


          (3.85099)


Primary Metals 

MET0603C:CI8


 Cochrane-Orcutt


 ANNUAL data for   25 periods from 1981 to 2005


 Date: 14 APR 2006

 ci8


   =    26.9277 * ei8 - 61.9861 * dumi8


       (22.1620)       (2.86174)


 Sum Sq    9605.62   Std Err   20.7168   LHS Mean  441.204   Res Mean   2.5578


 R Sq       0.7937   R Bar Sq   0.7749   F  3, 22  28.2085   %RMSE      4.4545


 D.W.( 1)   1.1827   D.W.( 2)   1.8926


 AR_0 =  + 0.65901 * AR_1


          (5.40691)


Fabricated Metals 

MET0603C:CI9


 Cochrane-Orcutt


 ANNUAL data for   25 periods from 1981 to 2005


 Date: 14 APR 2006

 ci9


   =    23.8674 * ei9 - 90.8404 * dumi9


       (20.2973)       (0.81424)


 Sum Sq     260224   Std Err   107.600   LHS Mean  2421.06   Res Mean  14.8485


 R Sq       0.6162   R Bar Sq   0.5813   F  3, 22  11.7743   %RMSE      4.2505


 D.W.( 1)   1.2166   D.W.( 2)   1.8660


 AR_0 =  + 0.72962 * AR_1


          (5.80031)


Transportation Eqpt.


MET0603C:CI10


 Cochrane-Orcutt


 ANNUAL data for   25 periods from 1981 to 2005


 Date: 14 APR 2006


 ci10


   =    3.25902 * ei10 - 17.7278 * dumi10


       (1.94263)        (0.24147)


 Sum Sq     113632   Std Err   71.8671   LHS Mean  2812.88


 R Sq       0.9357   R Bar Sq   0.9298   F  3, 22  106.683


 D.W.( 1)   2.3263   D.W.( 2)   2.8818


 AR_0 =  + 0.99355 * AR_1


          (151.872)


Misc. Industrial 


MET0603C:CI11


 Cochrane-Orcutt


 ANNUAL data for   25 periods from 1981 to 2005


 Date: 14 APR 2006


 ci11


   =    2.77940 * ei11 - 1954.30 * dumi11


       (1.07126)        (7.73025)


 Sum Sq    1294145   Std Err   242.501   LHS Mean  9918.84


 R Sq       0.9516   R Bar Sq   0.9472   F  3, 22  144.282


 D.W.( 1)   2.1449   D.W.( 2)   2.6207


 AR_0 =  + 0.98699 * AR_1


          (206.688)



