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EXECUTIVE SUMMARY

This report estimates survival of residentially installed compact fluorescent bulbs subsidized by Edison’s
1994 manufacturers’ incentive program, using conservative survival modeling techniques over a collection
of sample surveys performed by various vendorsin 1995, 1997, and 1999.

The study reveals that

B Bulb estimated expected useful life, allowing for burnouts, remodels, accidents, and migration from the
Edison territory, isapproximately 6.1 years over the sample.

B The standard error of 0.59 years obtained from the study indicates that Edison’ s filed assumption of 5.8
yearsfor residential CFB expected useful life should remainin effect.

ES1



1 INTRODUCTION: GENERAL PROGRAM AND DATA SOURCE DESCRIPTION.

Thisstudy presents estimates of measure retention for the Southern California Edison Company’ s (Edison) 1994
Compact Fluorescent Bulb Manufacturers' Incentive Program. According to thefirst year impact study of the
program, “Edison provided an average incentive of five dollars per CFL to eleven participating manufacturers who
were willing to pass the full incentive amount on through their distribution systems.” Additionally, the impact study
notes that more than 700 retail outlets in Edison territory were involved, and that “more than $3,000,000 in incentives
were paid for 613,000 CFLs (XENERGY, 1996 1-1).

Thetask of the current study isto estimate the effective useful life (EUL) for bulbsinstalled under the program (gross
and net savings estimates having been performed by XENERGY), where bulb death consists of abulb becoming
inoperable and/or being removed from operation in the home. Retention of operable bulbs within the Edison territory
is considered to be afunction of operating hours, location, migration, and various behavioral effectsincluding
remodels and accidents.

Thefiled ex ante EUL for this program is 5.8 years, or 69.6 months. Asit developed, the true median bulb life span

lies somewhat beyond the observation period so far available, so that a survival regression approach is adopted to

arrive at an extrapolated value and a precision estimate for that extrapolation. A number of data sources, involving
telephone survey samplestaken at variousintervals, were brought to bear upon the problem. Their variety isakey
feature of thisstudy, and so it isappropriate that they and their mnemonics are introduced early:

POSTCD95: A fileof 26,613 “bounce back” postcards returned by afraction of residential customersto the
manufacturers and then transferred via Edison program management to Decision Sciences Research Associates
(DSRA) for keypunching. The postcards varied somewhat in format (e.g., in reporting categories for locationsin
which the customer contemplated or was using the bulb, and in whether counts or “check-offs” were used for
locations) aswell asinincentive for mailing the card. These cards represent the early portion of the retail phase of
this manufacturers’ incentive program — retail purchases occurring in late 1994 and early 1995.

FRAME95: A fileof 9,751 records derived from POSTCD95 by DSRA, representing DSRA’ s effort to create a
“frame” of useable addresses and phone numbers for survey work. The work involved both aggregation of bulb
counts, accepting a certain amount of error due to unreliability and variability of postcard formats, and moderately
aggressive “deduping” of multiple cards concerning the same customers and bulbs. Telephone numbers were
updated by DSRA for Athens Research use in February of 1999.

XEN9512: Aspart of amulti-program, multi-utility statewide impact evaluation, XENERGY's 1996 evaluation
included the 1994 CFB program in its telephone survey data collection (based on DSRA’sframe data). Filtering for
SCE customers (adifferent program by San Diego Gas and Electric was also under evaluation) who recalled
purchasing a CFL during the program period, atotal of 167 customer survey responses were included in XEN9512.
The bulb observations from this program were al either interval censored deaths between the estimated Christmas
1994 median installation date for the sample and the various November-December 1995 telephone interviews, or right
censored (alive) at the interview date.

DSRA9702: DSRA conducted atelephone survey of program participants based on FRAME95, in February of 1997.
Of atotal of 530 respondents, 519 contributed to the current evaluation tdue to recall of program bulb purchase and
installation, and 477 thanks to specific knowledge of installation and disposition of program-supported bulbs. The
survey inquired about bulbsinstalled, bulbs installed under the program, program bulb removals, and reasons for
removal, over astandard set of locationsinthehome. Asin XEN9512, the data are completely censored, interval or
right, over aperiod of approximately 25 months..

DSRAFOLL: For asubset of DSRA9702 respondents reporting some bulbs alive, Luth Research performed a
followup telephone survey, completing atotal of 160 interviews. In these recent (February 1999) interviews, we



sought to overcome the deficit in uncensored individual bulb death dates, in order to more effectively estimate
survival through a period beyond the last observation date. Customers were asked about specific bulbs that they
had mentioned having survived to February 1997, and the date (quarter and year estimate) of subsequent removals
was obtained. Up to three of the locations at the home mentioned in the prior survey were investigated (randomly if
more than three had been mentioned), and, in the frequent event that more than two program bulbs were or had been
inthelocation, the customer was asked (randomly) about the one either closest or farthest from the customer’s
position by the telephone. As part of the process, bulbs that were earlier reported dead in the locations surveyed
were also investigated for date of death. It was also possible for the customer to report to DSRA in 1997 alive bulb
or bulbs, in, for example, the family room, and provide adate of death prior to those interviews—dueto a
combination of recall problemsin either survey, or the respondent having reported alive bulb in 1997 but
understanding the interview in 1999 to be referring to another program bulb matching the location specified. Inany
case of abulb’sreported demise or survival inthe 1999 interview, the estimated year and quarter of the event was
recorded, and, importantly, the count of survivors or dead bulbsin DSRA9702 properly decremented for the location
inquestion. DSRAFOLL isthusadataset that describesthe lives of individual bulbs, overcoming some of the non-
specificity in referring to bulbs and to bulb life spans that characterizes the DSRA9702 data set.

DSRANONC, or “UPDU,V,W,X": In order to assess theimport, if any, of response or sample selection biasin this
study, Luthwas provided with aframe of failed 1997 interviews (NONContacts), divided into categories of
nonresponse;

Phone contact, made, but no interview conducted
Made phone contact, no interview but no refusal
Phone contact made, refuse/deny participation
Phone not in service

Xs< ¢

A total of 62 interviewswere completed with these prior DSRA9702 contact failures, giving the current study some
capability to addressnonresponse. Following arandomized approach to locationsidentified in POSTCD95, these
customers were asked about (at most) a single program-subsidized bulb in each of up to three locations they had
identified in the bounce-back card.

LUTHGENP: In addition tofollowup on respondents and nonrespondents to the DSRA9702 survey, the sample
was expanded cross-sectionally to include respondents from the “GENeral Population.” In fact, since the postcard
file and the deduped/aggregated “frame” file FRAME95 are based on voluntary decisions by customers, they cannot
be construed as representing any identifiable population. However, there isvalue in expanding the 1999 survey to
include customers who have not been sifted through a previous survey. From an outbound sample of 957
FRAMES5 customers with useable contact information, Luth interviewed atotal of 251 customers regarding bulbs,
again following arandomized approach to single bulbs in up to three postcard-identified locations.

In estimating survival curves, we began (Phase 1) by using a combination of appropriately weighted data from the
DSRANONC, DSRAFOLL, and LUTHGENP datato make initial model regressor and distribution choices and
estimate survival coefficients for scale (and shape). The results were taken forward into Phase 2, in which the
voluminous but censored XEN9512 and DSRA 9702 datawereincluded. Testswere conducted at this phaseto
determine the legitimacy of maintaining the earlier-derived scale/shape parameters, and fit between various hazard
functions and regressor specifications was evaluated. Settling upon afinal model in systematic fashion, asurvival
curve and associated EUL was estimated, by applying model regression parameters to the best available dataon
population averages, taken from DSRA9702 (in fact, anumber of “scenarios’ other than the popul ation average were
also evaluated — various hours of use assumptions, for example). The EUL was then adjusted for the estimated
small proportion of program participants who |leave the territory each month, and the proportion of their program
bulbs that would Ieave with them due to use in adetached or moveable fixture (table lamp, etc.). Finally, making
amends for the cluster (premise) sampling that underlies the data collection for the units of analysis (bulbs), we
conducted a samplereplication analysis using customer premises as the units of resampling, leading to somewhat



larger standard errors and confidence intervals than the statistical package product (SAS LIFEREG) yields under
simple random sampling assumptions.

Section 2 elaborates and clarifies methods (data devel opment and analysis), and Section 3 presents results from the
development of afinal survival model.

Appendices cover

CADMAC Protocol-required Tables6 and 7 (Appendix A)
Survey dispositions, 1999 (B)
Copies of survey isnsturments )
Final model run and auxiliary/followup data (D)
Phase 1 “final competitor” models (including

diagnostics and followups) (ED)
Phase 2 “final competitor” modelsincluding

diagnostics and followups) (E2)
Documentation for estimation of proportion of

movers exiting Edison territory (3]
SAS Contentsand Meanson File ALL_DURL1 (©)
Description of data and programs transmitted to

CPUC (ECO Northwest) (H)



DATA COLLECTION AND DATA DEVELOPMENT.

2.1 FileALL_DUR1—final analysisdata set.

FileALL_DUR1 isthe analysis data set used in the survival regressions. We introduce the final filefirstin order to
make discussion of its development flow more smoothly. ALL_DUR1 combines, in common survival analysis-ready
format, all dataonlifespan, censoring dates, subsample membership, self reported hours of bulb use, lighting
control type, dwelling type, dwelling tenure, location of bulb(s) within home, bulb count, and case weights.

ALL_DURL1 contains atotal of 3931 study/customer/location/outcome records, with counts of number of bulbs
added to each record. Table2.A presents the total number of customers, total number of customer/locations, total
number of records, number of bulbs, and weighted number of bulbs per study or data source.

Note that data sources DSRA9702A, B, C areidentical “sub-studies” which take different approaches to a problem
posed by the way DSRA 9702 questioned customers about program bulb installation and survival. Customerswere
asked, per location, (a) whether CFBswere currently in use, (b) if none, if they ever had used them there, (c) how
many CFBswere currently in use, (d) the number of these which were CFBs from the 94/95 program, and (€) what
happened to any program CFBs not currently in use. In some cases, itislogically impossibleto usethisdatato
precisely determine the number of surviving and deceased program bulbs ever installed at the location. For example,
acustomer reporting eight CFBs currently in use outside, five of which are reportedly program bulbs, who goes on
toindicate that “any” may have failed, may reasonably be inferred to be reporting anywhere from 1 to 3 bulb deaths
(there are other more complicated possibilities, but thisindeterminacy probably dominates the DSRA9702 estimation
problem). We therefore provided for three ways of handling such situations: assume the maximum number of
deaths, the minimum number of deaths, and the average of the two figures. Most of the survival analysis work
assumes “ maximum deaths” and therefore is based on selecting DSRA9702A rather than DSRA9702B,C records for
analysis. Infact, “minimum- and mid-deaths’ alternatives are investigated in only one place in the analysis, to
check on the sensitivity of results to this conservative measurement assumption.

TABLE 2_A: Summary Counts for Final Analysis Ffile ALL_DUR1.

Unique Unique wtd.
STUDY Customers Locns Records Bulbs Bulbs
DSRAFOLL 151 246 262 262 262
DSRANONC 44 53 53 53 53
DSRA9702A -maxdead 477 987 1033 2041 2041
DSRA9702B -mid-dead 477 987 1066 2041 2041
DSRA9702C -mindead 477 987 1066 2041 2041
LUTHGENP 190 246 246 246 246
XENERGY 167 189 205 686 686

1983 3695 3931 7370 7370




Considering Table 2.A further, notethat 151 of 160 unique customersinvolved in the DSRA survivor study were
ableto indicate whether or not program bulbs had died, and are included in thisanalysis. 246 unique locations are
considered, with live vs. dead bulbs within the same |ocation accounting for the slightly larger number of 1-bulb
records. Weights (relative weights) are constructed to correct each study sample to the DSRA9702-based estimate of
the proportion of bulbs per location, and return the number bulbs existing in the sample.

Note that of the earlier-reported 62 customers responding under DSRANONC, only 44 are able to discuss program
bulbsinformatively. In DSRA9702A, 477 of 526 surveyed respondents were able to recall installation of program
bulbs and their disposition/survival. DSRA9702A requires only 1033 records to account for 2041 bulbs, as compared
to 1066 for the less aggressive DSRA9702B,C , because there are a handful of locations in which the procedure fails
al the bulbs where B and C do not, leaving no need for a bulb-weighted survivor record.

LUTHGENP aso dropsfrom 251 to 190 records due to lack of customer recall of installation and disposition, while
the XENERGY sample total accords with the total reported in Section 1 because thefiltering from the larger XENERGY
data set included “bulb-knowledge” as a condition.

A model run for aPhase 2 analysiswith al data (but only the “max death” DSRA9702 data), would include 1721
customers, 1832 locations, and 3288 implied bulbs.

We now turn to descriptive datafor the 5 studies or constituent samples (DSRANONC, so that their contributions
and problems may be better understood before they “ disappear” into acombined regression analysis.

2.21 XEN9512 sample.

Table2.B1 beginsaround of descriptive tables on each study sample comprising analysisfile ALL_DUR1. Note
that the 686 bulbsin the XENERGY study are dl censored. Approximately six percent areinterval censored deaths
occurring between Christmas 1994 and sundry interview dates (in this table a duration in months equal to half of the
censoring interval isreported, but these values are never used in the survival analysis), and the remainder have
survived the 11-12 month period and areright censored. As observed in the unweighted XENERGY data, we find
that nine percent of the program bulbs studied were located outside, and that thisisinflated to 21 percent by
applying analytical weights based on the overall DSRA 9702 distribution. All other data sources were weighted to
reflect DSRA9702 at a somewhat more refined “location” level, however in this case the incongruity between the
categories used by XENERGY interviewers and DSRA interviewers demanded working at alowest common
denominator —simply inside versusoutside. Inthe survival analysis, each bulb in the XENERGY study isweighted

by
p loc,DSRA9702 / p loc,XEN9512.

where Pisthe proportion of study bulbsinthe“loc” of interest (here, either indoors or outdoors). The XENERGY
sampl e contributes some information about the early success of program bulbs, but is not much help in developing a
survival curve, dueto blanket censoring over avery short observation period.



Table 2_B1 - XENERGY DURATION AND LOCATION

Observation

Status

Intvl cens
Intvl cens
Intvl cens
Intvl cens
Intvl cens
Intvl cens
Intvl cens
Intvl cens
Intvl cens
Intvl cens

Right cens
Right cens
Right cens
Right cens
Right cens
Right cens
Right cens
Right cens
Right cens
Right cens
Right cens
Right cens
Right cens
Right cens
Right cens

Location

INSIDE
OUTSIDE

Life,
months

5.6
5.6
5.6
5.6
5.7
5.7
5.7
5.7
5.7
5.8

11.1
11.1
11.1
11.2
11.2
11.2
11.3
11.3
11.3
11.4
11.4
11.4
11.5
11.6
11.6

Unwtd
Freq.

O R NDNDNNDNWO O

Unwtd
Freq.

623
63

686

Unwtd
Pct.

0.73
0.87
0.44
0.29
0.29
0.29
0.29
1.02
0.15
0.87

Unwtd
Pct.

90.82
9.18

100.00

Weighted Witd.

Freg. Pct.
4.7 0.69
6.4 0.93
4.0 0.59
1.7 0.25
1.7 0.25
4.6 0.67
1.7 0.25
7.3 1.06
0.9 0.13
6.2 0.90

(.71)

6.3 0.92

66.5 9.69
92.2 13.44
35.6 5.20
53.3 7.77
21.7 3.16
19.0 2.78
73.5 10.71
42.5 6.20

1.7 0.25
2.6 0.38
35.3 5.15
29.2 4.26

Weighted Wwtd.
Freq. Pct.

541.6 78.95
114 .4 21.05




DSRA9702 sample.

Table 2.B2 displays basic data for the DSRA9702 survey’s voluminous contribution to analytical file ALL_DUR1.
We choose DSRA9702A, which aggressively “failed” all possible program bulbsin alocation where customer
responses were ambiguous due to the content of questions on disposition. Variant A, rather than C, which failed a
minimum number, or B, which failed the mean of A and C under ambiguous circumstances, is used inthe survival
regression analysis, with B andC appearing in sensitivity tests only.

Thirteen percent of bulbsfailed in the 25.8 month period between Christmas, 1994 and February, 1997. Theseare
entirely interval censored, and are left in this state in the Phase 2 survival regressions. In second panel of the table,
we encounter the distribution over discrete |ocations which informs the weighting. Notethat the ALL_DURL1
unweighted percentages are very close to the weighted percentages. Thisis becausethe“parent” DSRA9702 file,
containing both analysis cases and cases where customers were unabl e to indicate dispositions and installations
definitively, isthe basisfor the relative weight’ s numerator, and the records selected for ALL_DUR1 inclusion are
very similarly distributed.

Table 2_B2 - DSRA9702A DURATION AND LOCATION
Observation Life, Unwtd Unwtd  Weighted wed.
Status months Freq. Pct. Freq. Pct.
Intvl cens 12.9 270 13.23 270.1 13.23
Right cens 25.7 1771 86.77 1771 86.77

2041 100.0 2041 100.0

Location Unwtd Unwtd  Weighted wed.

Number, descrip Freq. Pct. Freq. Pct.

1 01-OUTSIDE 431 21.12 429.6 21.05

2 02-L1V/FAM RM 479 23.47 482.6 23.64

3 03-OFICE/DEN 116 5.68 117.5 5.76

4 04-DINE/BKFST 46 2.25 45.3 2.22

5 05-KITCHEN 199 9.75 206.1 10.10

6 06-BATHRM 147 7.20 145 .4 7.13

7 07-GAR/BASEMT 138 6.76 133.9 6.56

8 08-HALL/CLOSET 85 4.16 85.7 4.20

9 09-BEDROOM 276 13.52 274.5 13.45

10 10-0THR LOC 124 6.08 120.4 5.90

2041 100.0 2041 100.0




2.23 DSRAFOLL sample.

Table 2.B3 describes the much-1ess censored followup on specific, randomly selected bulbs at the homes of
customers reporting survivor bulbs in the DSRA9702 (DSRA9702 records, as explained earlier, are decremented for
survivors and dead bulbs in accordance with DSRAFOLL results). Seventy percent of thisfollowup sample
survived to be right censored at the 49-50 months corresponding to Luth interviewsin February 1999. Another 5
percent are interval censored responses, in which the respondent indicated that the bulb in question had burnt out or
been removed since the DSRA survey of 1997, but could not provide ayear and quarter. Theremaining 25 percent
of bulbs experienced deaths in the four year interval which could be assigned ayear and season, and are accordingly
assigned ages at death corresponding to the midpoint of the season involved.

DSRAFOLL, aswell as DSRANONC and particularly LUTHGENP, provide some basisfor estimating survival
regressions without strong or arbitrary assumptions about the shape of the hazard function at work through fairly
long observation periods.



Table 2_B3 - DSRAFOLL DURATION AND LOCATION

Observation Life,
Status months
Dead/rem 1.7
Dead/rem 13.7
Dead/rem 16.7
Dead/rem 17.7
Dead/rem 19.7
Dead/rem 22.7
Dead/rem 25.7
Dead/rem 28.6
Dead/rem 29.7
Dead/rem 31.7
Dead/rem 34.7
Dead/rem 37.7
Dead/rem 40.6
Dead/rem 41.7
Dead/rem 43.7
Dead/rem 45.7
Dead/rem 46.7
Dead/rem 47.7
Dead/rem 49.7
Intvl cens 37.6
Right cens 49.7

Location

Number, descrip

1 01-0UTSIDE

2 02-L1V/FAMILY RM

3 03-0FF/DEN

4 04-DINE/BKFST

5 05-KITCHEN

6 06-BATHRM

7 07-GAR/BASEMT

8 08-HALL/CLOSET

9 09-BEDROOM

10 10-0THR LOC

Unwtd
Freq.

N NDNDNDNO

1

o

NPFPORFRPMMMMNWORLEPESD

Unwtd
Freq.

35
76
24

1
34
16
22

Unwtd
Pct.

Weighted wtd.
Freq. Pct.
5.2 2.00
2.4 0.91
2.4 0.90
1.8 0.69
2.0 0.76
2.4 0.90
13.8 5.28
3.7 1.43
1.0 0.38
0.8 0.31
1.6 0.60
6.9 2.64
6.3 2.42
3.4 1.32
4.1 1.57
0.8 0.31
4.6 1.77
0.6 0.24
1.9 0.74
(25.17)

13.0 4.97

183.1 69.87

Weighted
Freq.

55.1
61.9
15.1

5.8
26.5
18.7
17.2
11.0
35.2
15.5

wtd.




2.24 DSRANONC sample.

Table 2.B4 describes the sample of customers and bulbs brought into ALL_DUR1 by Luth telephone surveys of
failed contact attempts from DSRA9702. Eight percent of bulbs (weighted) experienced death/removal with a
remembered date, and another six percent are interval censored. 86 percent of bulbs are reportedly survivorsthrough
February 1999 (right censored). Onerole of this sampleisto includein the survival regressions an indication of the
extent to which sample survey selection effects could have biased the survival analysis.

Table 2_B4 - DSRANONC DURATION AND LOCATION
Observation Life, Unwtd Unwtd Weighted wed.
Status months Freq. Pct. Freq. Pct.
Dead/rem 1.7 1 1.89 0.6 1.05
Dead/rem 5.7 1 1.89 0.6 1.05
Dead/rem 7.7 1 1.89 2.7 5.16
Dead/rem 13.7 1 1.89 0.6 1.05

(8.31)

Intvl cens 24.9 5 9.43 3.1 5.90
Right cens 49.7 44 83.02 45.5 85.78
53 100.0 53.0 100.0

Location Unwtd Unwtd Weighted Wtd.
Number, descrip Freq. Pct. Freq. Pct.

1 01-OUTSIDE 2 3.77 11.4 21.53

2 02-LIV/FAMILY 23 43.40 12.8 24.18

3 03-OFF/DEN 1 1.89 3.1 5.89

5 05-KITCHEN 2 3.77 5.5 10.33

6 06-BATHRM 4 7.55 3.9 7.29

7 07-GAR/BASEMT 7 13.21 3.6 6.71

8 08-HALL/CLOSET 1 1.89 2.3 4.30

9 09-BEDROOM 10 18.87 7.3 13.75

10 10-0THR LOC 3 5.66 3.2 6.03
53 100.0 53.0 100.0

2.25 Luth Research “GENPOP” sample.

Table 2.B5 describes the sample of customers and bulbs from the Luth Research effort to broaden the overall sample
cross-sectionally. 22 percent of bulbs were reportedly removed/burnt out by February 1999, with 8 percent interval

10



censored (assigned an age range for death of between 15 days and 49.7 months). The Luth sample contains,
proportionally, fewer outside bulb locations and more living room and family room bulbs than the DSRA 9702 survey
which is serving as our best estimate of the population distribution of bulbs.

Table 2.B5 - LUTHGENP DURATION AND LOCATION
Observation Life, Unwtd Unwtd Weighted Wtd.
Status months Freq. Pct. Freq. Pct.
Dead/rem 0.5 3 1.22 2.2 0.90
Dead/rem 1.7 3 1.22 4.1 1.67
Dead/rem 4.6 2 0.81 1.9 0.76
Dead/rem 7.7 2 0.81 1.7 0.69
Dead/rem 10.7 1 0.41 0.6 0.25
Dead/rem 13.7 2 0.81 3.4 1.37
Dead/rem 17.7 2 0.81 3.4 1.37
Dead/rem 19.7 3 1.22 2.6 1.05
Dead/rem 25.7 1 0.41 0.7 0.29
Dead/rem 28.6 1 0.41 0.6 0.25
Dead/rem 29.7 1 0.41 0.9 0.35
Dead/rem 31.7 1 0.41 0.7 0.29
Dead/rem 37.7 1 0.41 0.9 0.36
Dead/rem 41.7 1 0.41 0.9 0.35
Dead/rem 43.7 3 1.22 2.3 0.94
Dead/rem 46.7 3 1.22 2.2 0.88
Dead/rem 49.7 6 2.44 4.9 2.00

(13.76)

Intvl cens 24.9 20 8.13 20.6 8.37
Right cens 49.7 190 77.24 191.6 77.87
246 100.0 246.0 100.0

Location Unwtd Unwtd  Weighted wed.
Number, descrip Freq. Pct. Freq. Pct.

1 01-0UTSIDE 20 8.13 53.0 21.53

2 02-L1V/FAMILY RM 82 33.33 59.5 24.18

3 03-0FF/DEN 3 1.22 14.5 5.89

5 05-KITCHEN 29 11.79 25.4 10.33

6 06-BATHRM 21 8.54 17.9 7.29

7 07-GAR/BASEMT 27 10.98 16.5 6.71

8 08-HALL/CLOSET 4 1.63 10.6 4.30

9 09-BEDROOM 47 19.11 33.8 13.75

10 10-0THR LOC 13 5.28 14.8 6.03
246 100.0 246.0 100.0

1






2.26 Potential covariatesir egressorsin survival models.

Table 2.B6 presents means from the various samples, on variables entertained ascovariates in the Phase 1 and Phase
2 survival models. Note that the samples are largely single family, according to the mean of asingle family dwelling
binary variable (SFDET in the regression reporting). In order to maintain casesin the analysiswhere dataon a
substantive variable are missing, we follow the standard practice of “plugging” the potential regressor with an
arbitrary value (we use the DSRA 9702-based mean for consistency), and then include an additional binary flagging
the record as having been “plugged” on the substantive variable (Cohen and Cohen, 1983). Pluggingisnearly
nonexistent for both dwelling type and tenure (OWNED in the regression reporting).

The bulk of DSRA9702 and DSRAFOLL bulbs are reportedly manually controlled. Unfortunately, control typeis not
aviableregressor in an overall study because its missing/nonmissing status coincides perfectly with sample
membership (mean values on the proportion plugged equals 1.00 for XEN9512, DSRANONC, and LUTHGEN). Hours
per day are quite similar across the sample, but it will be noted that DSRA 9702 sample means are plugged in for all
XEN9512 and large proportions of the smaller DSRANONC and LUTHGEN samples.

Table 2_B6 - WEIGHTED MEANS, POTENTIAL MODEL VARIABLES

STUDY SAMPLE

Variable XENERGY DSRA9702 DSRAFOLL DSRANONC LUTHGEN
Single fam.
det, propn. 0.72 0.86 0.87 0.74 0.87

Single fam.,

propn plug 0.01 0.00 0.00 0.01 0.01
Dwelling
owned,propn 0.78 0.88 0.92 0.83 0.93
Dwelling
owned, plug 0.01 0.00 0.00 0.01 0.01

Manual cntl,
propn 0.84 0.83 0.93 0.83 0.83

Manual cntl,

propn plug 1.00 0.00 0.00 1.00 1.00
Hrs/day,
mean 4.82 5.38 4.07 4.22 4.29
Hrs/day,
propn plug 1.00 0.01 0.00 0.79 0.50
locations 205 1033 262 53 246
wtd sum,
bulbs 686 2041 262 53 246
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2.3. Conservatively Assigned I nstall Date.

Lacking an exact date of purchase or date of installation from the bounce-back cards which serve asthe “tracking
system” for this market transformation program, it is necessary to fix upon areasonable date for the median install
date for bulbs evaluated/tracked in this study. Although the 1994 CFBs supported by the manufacturers’ incentive
program were far from completely sold by early 1995, when DSRA received the 26,000 postcards for keypunching,
we areinterested in obtaining a central value for these reported purchases upon which sampling depended (rather
than the date upon which half of the entire stock of program-supported bulbs had been sold. Discussions with
DSRA and the Edison program manager suggested that, on average, six weeks were likely to transpire between
postcard mailing to the manufacturer, and final keypunching by DSRA. The program manager indicated that cards
were relayed from manufacturer to Edison to DSRA in small enough bundlesto imply afairly continuous process.
Relying upon DSRA’ s records on keypunching (Table 2.C below), December 25, 1994 appears to be areasonable
assumption for the median installation date (for bulbsthat were in fact installed). We interpolate through February
keypunching to estimate that February 6 isthe median key punch date, roughly consistent with Christmas of 1994 for
the median customer mailing date, a proxy for installation date.

Table 2_C: Postcard Keypunch Dates, Courtesy of DSRA

Jan 1995 42 7%
Feb 1995 31.7%
Mar 1995 23.7%
Apr 1995 1.3%
May 1995 .5%

24 Summary of Analysis Attrition, General Flowchart of Data Development.

Asinput survey records of various types are converted to customer location records pertaining to one or more bulbs,
itispossibleto lose sight of the attrition of original respondents, as the restrictions upon | ocation-specific responses
areimplemented. Table 2.D itemizesthe attrition from completed responses available to this study from various
surveys.
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Table 2_.D: Attrition of Completed Survey Data.

DSRANONC (UPDU,V,W,X).
Program BLDOO5C reads 62 complete responses.
BLDOO6B1 requires that location specific responses meet restriction
must remember installing and know whether bulb in use. Result is 44
respondents.
LUTHGENP
Program BLDOO5 reads 251 complete respondents.
BLDOO6B1 requires that location specific responses meet restriction
must remember installing and know whether bulb in use”. Result is
190 respondents.
DSRAFOLL
Program BLDOO5 reads 160 complete responses.
BLDOO7 requires that location specific responses for bulbs referred
to in survey have a disposition response. Result is 151
respondents.
XENERGY
Program BLDOO6C requires that XENERGY survey file ANAL1.REF1215C
records reflect rebated bulb purchase and SCE customer status.
Result is 167 respondents from voluminous survey file covering
several programs.
DSRA9702
Program BLDOO7 reads DSRA file FINLRESP(n=530), requires customer
acknowledge ever having CFLs in some location. Result is X9702 with
1147 location records and 519 underlying respondent ids. BLDOO7
produces X9702A location file from X9702, requiring that program
bulbs be in use or have been in use at some point in time, reducing
to 481 unique customers. BLDOO7 then decrements X9702A into X9702B
for bulbs covered in DSRAFOLL, reducing extant unique customers to
477 due to four customers having no bulbs left in any location after
decrement from DSRAFOLL.

Figure 1 isan overall data development flowchart, applying to al but some auxiliary activities described in the next
section.
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FIGURE 1
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25 Development of exit proportion, mover rate, and attached fixture proportion.

In modeling bulb survival, asurvivor function or “SDF” is calculated, giving the estimated probability of lifetime T
going beyond time t:

S(t) = Pr(T>t).

[Thisistheinverse of the cumulative distribution function or CDF, indicating the probability of death at or
prior totimet.] If timeismeasured in months, and the SDF indicates that a particular month S(t) drops
below 0.5, then the median expected life or EUL under the specified model and available dataliesin the
month just concluded — betweent and t-1.

In estimating the EUL for bulbs from territiorial or system perspective, itislogically necessary to consider not only
the deaths of bulbs due to burnout, accident, and remodeling at the installation site, but also those due to migration
of operable bulbs from the Edison territory.

Accordingly, we looked for datareflecting (a) the monthly probability of a program participant moving, during the
period Christmas, 1994 through February, 1999, (b) the probability of the move taking the participant out of the
territory, and (c) the probability that a bulb would be taken.

First, we matched names and addresses from the FRAME95 data to Edison’s CSS/CDB administrative/billing tables,
in order to find the service account for the participant, at or before Christmas 1994. Several match algorithms were
attempted, and atotal of 6,057 Edison service accounts were safely identified from historical tables. Wethen
calculated the proportion of service accounts which closed, through February 5, 1999, roughly a 49 month period.
The result was that sixteen percent of participant accounts appeared to have closed, a proxy for a program-specific
mover rate. Assuming an exponential decrease in stable service accounts, the proportion of existing stable
participants not moving during any given month is calculated at 0.996448 per month (“ p_stay”).

Turning to the probability of amove taking the participant out of the territory, we rely on the somewhat aggressive
figure of 0.398 (p_exit), taken from work conducted using Census, SCAG, Department of Finance, and Department of
Motor Vehicle data, that estimated the territory-wide and per-county probability of an Edison customer move being a
territory exit. Thiswork was undertaken by AthensReesearch to support residential retention studiesin general, and
issummarized in Appendix F.

Finally, we obtained from DSRA9702 an estimate of the proportion of program bulbs that are used in moveable
fixtures rather than attached to the dwelling. Thisisaproxy for the probability of bulbs being taken with the
customer when amove occurs (“ p_take”). The estimated proportion “p_take” is0.3834, with asmall standard error of
0.0214.

Combining the three figures, we obtained an estimate of the proportion of remaining bulbs at montht which will
leave theterritory, taking their savings potential aswell astheir risk of in situ failure, prior tot+1:

p_migrate= (1-p_stay) (p_exit)(p_take) = 0.0005,

and the complementary proportion avoiding emigration from the territory is0.9995.
In practice, when final or near-final survival models have been estimated, we cal cul ate the standard SDF relating to
retention at the dwelling, and then adjust it using p_migrate to produce a second SDF, accounting for the small

probability of bulbs exiting the territory during montht.:

S mig = (S/S.1) (S.Mig.1) (1-p_migrate) .

17



2.6 Estimation Procedures.

Here, we characterize the survival estimation of Section 3 in advance, so that we can make shorter work of its
presentation.

General model characterization. |n estimating parametric time-to-event models, we use SAS procedure LIFEREG,
and consider avariety of models. A carefully considered hierarchy of model development is followed through two
major phases of datainclusion. At each step, two to five distinct models or assumptions about the distribution of
error or time-to-event are considered:

a.  The“generalized gamma’ model, aflexible accelerated failure time model which allows estimation of scale (rate of
hazard change), and shape (change in rate of hazard change).

b. The more parsimonious Weibull model, an accelerated failure time and proportional hazards model, which allows
ascale parameter to be estimated (apart from coefficients on substantive
covariates).

c. Themorerestrictive exponential model, which does not allow for fitting of scale or shape parameters.

d. Thelognorma model, amodel assuming a non-monotonic hazard, where the log(hazard) ismodelled on hazard
at time O, individual characterstics, and the interaction of time with individual characterstics. Thismodel allows
estimation of a scale parameter.

e. Thelog-logistic model, which also allows for, but does not assume, non-monotonic hazard, and
estimates a scale parameter. Practically, it appearsto have flexibility similar to the Weibull model.

In practice, we find throughout estimation that the exponenential and log normal approaches, regardless of
substantive choices on covariates, result in substantially worsefit than the others, substantially more gradual SDF
curves, and correspondingly higher EULs. Since this pattern persists throughout, we do not discuss exponential/log
normal resultsin thisreport. Among remaining models, we find, aimost invariably, that the flexible generalized
gammahas the smallest EUL predictions and (marginally) best model fit, with the log-logistic model resulting in the
largest EUL predictions and somewhat inferior fit.

Phases. Asdiscussed at various points earlier, amassive amount of interval-censored data comes with inclusion of
the DSRA 9702 and XEN9512 survey contributions to analysisfile ALL_DUR1, while the recent Luth Research
surveys at 49 months provide, in the main, estimates of time-at-death for specific bulbs, if not right censored (alive at
survey). We make use of the opportunitiesin this situation by dividing the estimation into two phases, seeking to
avoid making any unfounded assumptions about times of death or hazard functions within the large datasets’
censored intervals. Essentially, we systematically derive provisiona generalized gamma, Weibull, and log-logistic
model estimates over the Luth data (DSRANONC, DSRAFOLL, and LUTHGENP) in Phase 1. With these resultsin
hand, particularly estimated shape and scale parameters, we moveto Phase 2, including all the DSRA9702 and
XEN9512 datain the modeling. In systematically arriving at aslightly revised set of substantive covariates, we also
examine therestriction or null hypothesis that scale and/or shape parameters brought forward (fixed rather than
allowed to vary) from Phase 1 provide adequate fit to the less informative, heavily censored aggregate now formed by
including DSRA9702 and XEN9512.

Covariates - negotiable and otherwise. Infinalizing models, weinsist onincluding terms reflecting sample or study
source, inorder to guard against (estimate terms controlling for) impacts that are essentially driven by study
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eccentricities and differences. On substantive grounds relating to the potential impacts of weather and hours of use,
we aways include adummy for outside location, and a daily hours of use term (paired with a“ Cohen and Cohen”
binary flagging plugged missing values on that term). Thelessclearly relevant variables reflecting dwelling type,
dwelling ownership, and manual vs. sensor/automatic controls are ultimately asked to justify themselvesin the
regression.

Evaluation criteria In assessing model fit, werely on overall likelihood ratio chi square results, chi square results
for parameter restrictions, and, in Phase 1, the observed pattern of Cox-Snell residuals as observed over non-
censored cases. In making covariate selections, t values and associated probabilities have been used as arough
guide (recognizing that the clustering in this sample makes these less valid inference tools), paired with overall chi
square changes associated with variable addition/deletion. We use visual scans of the parameter correlation matrix
to make rough assessments of the nature and extent of multicollinearity problems, recognizing that a certain amount
of multicollinearity isto be expected where collections of binaries are used to identify exclusive categories, or where
missing data remedies are more frequently applied in one portion of the sample than in others.

Application of estimated models. Having estimated a given model, and stored parameters and predicted values, we
apply the model resultsin various ways. We produce and print afile of quantile estimates -- times at which the SDF
reaches quantiles 90, 75, 50 (median), 25, and 10, based on evaluating the model at various levels of regressor values
, including mean values from DSRA 9702, which provides the study EUL estimate, prior to migration adjustment.

Using post-processor code adapted from Allison (Allison, 1995: Appendix 1; see Appendix ), we produce afile
containing the SDF (probability of survival to montht) evaluated at months 0.1, 0.5, and 1 through 150, for plotting
purposes as well as estimation of the migration-adjusted SDF. Thisisaccomplished by combining time and
parameter estimates befitting the functional form of the model (gamma, Weibull, etc.). For final or near-final models,
thisresult is then adjusted to obtain a migration- adjusted SDF, and thereby a migration-adjusted EUL (fractional
months interpolated using the SDF).

Bootstrap. For the final and near-final models, we also run a bootstrap macro to calculate standard errors. Sample
replication techniques like the bootstrap are helpful where complex calculations (like the migration-adjusted median
derived from a particular survival model evaluated at model variables' means from a particular ssmple!) areinvolved,
or where intra-cluster correlation isimpacting the efficiency of the samplein complex ways. Here, we bootstrap over
the entire data set, sampling with replacement repeatedly (150 times), but at the customer rather than location or bulb
level. Thisprovidesasomewhat wider standard error on the EUL than is obtained from the SAS software (or than
would beif bootstrapping were performed at the location/bulb level).

Sensitivities. In addition to evaluating the scal e/shape restrictions based on Phase 1 results, and the net causal
impact of household or lighting control variables, we consider some sensitivity issues. First, we evaluate model
results at levels of key regressors (hours of use, inside/outside) to determine whether predicted survival results
make sense comparatively. We examine the effect on the estimated EUL dueto using |ess aggressive assumptions
about bulb death in ambiguous DSRA 9702 cases—i.e., by including in the survival regression datafrom DSRA9702C
(“min death”) rather than DSRA9702A (“ max death”). Finaly, we recognizethat DSRA9702, while likely the best
available representative of the “population” of program participants, and certainly the best source of data against
which models can be applied to obtain point estimates, has an essentially unknown relationship to the true
population of participants, dueto the uncontrolled nature of the bounce-back postcard mechanism. We check the
sensitivity of overall results by rerunning the final/near-final models using weights based on our best approximation
of the distribution of program bulb installations or intended installations, from afile based on an aggressive
“deduping” of the postcard file.
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SURVIVAL RESULTS.

3.1 Phasel Results.

We begin by working through the development of final Phase 1 specifications.

Survival regressions 31, 32, and 35 start Phase 1 by estimating generalized gamma, Weibull, and log-logistic models
respectively, over 561 Luth survey bulb/location records representing 385 respondents, with case weighting as
described in section 2.21. Table 3.A1 shows simple unweighted counts of bulb records by L uth study type and
location, and Table 3.A2 gives weighted bulb counts by study and location.

STUDY Frequency

DSRAFOLL 262
DSRANONC 53
LUTHGEN 246

01-OUTSIDE
02-L1V/FAMO
03-OFF/DEN
04-DINE/BKFST
05-KITCHEN
06-BATHRM
07-GAR/BASEMT
08-HALL/CLOS
09-BEDROOM
10-0THR LOC
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Table 3.Al: Phase 1 Study Sources and Bulb Locations
(unweighted records)

Cumulative Cumulative

Percent

Frequency

181
28

65
41
56
16
96
20
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Frequency

Percent

Cumulative Cumulative
Percent

Frequency

238
266
267
332
373
429
445
541
561

100.
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Table 3_.A2: Phase 1 Study Sources and Bulb Locations
(weighted bulb counts)
Cumulative Cumulative
STUDY Frequency Percent Frequency Percent
DSRAFOLL 262 46.7 262 46.7
DSRANONC 53 9.4 315 56.1
LUTHGEN 246 43.9 561 100.0
Cumulative Cumulative
LOCNUM LOC Frequency Percent Frequency Percent
1 01-OUTSIDE 119.504918 21.3 119.504918 21.3
2 02-L1V/FAMO 134.242072 23.9 253.74699 45.2
3 03-0OFF/DEN 32.6896862 5.8 286.436676 51.1
4 04-DINE/BKFST 5.81123171 1.0 292.247908 52.1
5 05-KITCHEN 57.3409249 10.2  349.588833 62.3
6 06-BATHRM 40.4601853 7.2 390.049018 69.5
7 O07-GAR/BASEMT 37.2448064 6.6  427.293825 76.2
8 08-HALL/CLOS 23.847394 4.3 451.141219 80.4
9 09-BEDROOM 76.3652505 13.6  527.506469 94.0
10 10-0THR LOC 33.4935309 6.0 561 100.0

Regressions 31, 32 and 35 include terms reflecting study sample membership (DSRAFOLL, DSRANONC), outsidevs.
inside location (OUTSIDE), respondent estimate of hours of use per day (HRSDAY and missing data plug binary
HRSDAY P), and SCALE/SHAPE terms as appropriate per model type. Turning to table 3.B1, note that coefficient
estimates for DSRAFOLL are consistently negative across models, indicating somewhat lower net expected survival
for DSRA followup customers than for the reference Luth GENPOP category of respondents. Coefficientson
DSRANONC are consistently positive, indicating that previous DSRA contact failures have slightly higher net
survival. Inno caseisthere evidence, however, that the sample membership terms could not be due to chance
eventsin the sasmplesdrawn. Coefficientsfor outside location (OUTSIDE) are consistently but insignificantly
negative in this sample, regardless of model type, possibly reflecting the effect of the elements, net of hours of use,
upon survival. Hours of use are, expectedly, negatively related to survival across all three models, with significance
levels high enough to suggest a“real finding.” The generalized gamma model coefficients on SCALE and SHAPE
are both well over twice their standard errors, and the SCALE parameters for the Weibull and log-logistic variants are
evidently necessary for good model fit (regression 33, an exponential model not shown but fitting this specification,
indicated that the restriction of no SCALE parameter, preventing an inclinein hazard over time, wasahighly
significant source of fit difficulties). Table 3.B2 provides|oglikelihoods for the three similarly specified models, as
well as predicted EUL’ s or median life spans when model parameters are applied to average characteristics from the
DSRA9702 file. The pattern set herewill persist through this analysis: the generalized gamma approach has slightly
better apparent fit based on chi square, and alower predicted EUL.
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Table 3.B1: ”30 Series’ Regression Results: Parameters

Run 031: Generalized Gamma specification

INTERCPT 5.0025 0.1622 0.0001
DSRAFOLL -0.1611 0.1418 0.2560
DSRANONC 0.2724 0.2911 0.3494
OUTSIDE -0.0950 0.1337 0.4775
HRSDAY -0.0394 0.0108 0.0003
HRSDAYP 0.2051 0.1847 0.2667
SCALE 0.4575 0.1636

SHAPE 1.7123 0.6173

log likelihood chi square=  -427.52

Run 032: Weibull specification

Parameter Estimate Std Error Prob
INTERCPT 5.0735 0.1747 0.0001
DSRAFOLL -0.1499 0.1548 0.3326
DSRANONC 0.2477 0.2950 0.4010
OUTSIDE -0.0956 0.1481 0.5183
HRSDAY -0.0504 0.0124 0.0001
HRSDAYP 0.2368 0.1949 0.2241
SCALE 0.7318 0.0602

log likelihood chi square=  -429.48

Run 035: Log-logistic specification

Parameter Estimate Std Error Prob
INTERCPT 4.9601 0.1812 0.0001
DSRAFOLL -0.1127 0.1685 0.5038
DSRANONC 0.2192 0.3004 0.4656
OUTSIDE -0.0707 0.1628 0.6641
HRSDAY -0.0657 0.0177 0.0002
HRSDAYP 0.2819 0.2060 0.1711
SCALE 0.6846 0.0552




log likelihood chi square=  -431.96
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Table 3.B2: "30 Series" Fit and EUL Results
LL2CHI Estimated
an EUL (months)
Run 031 (Generalized gamma) -427 .52 85.45
@
Run 032 (Weibull) -429.48 91.55
)
Run 035 (Log-logistic) -431.96 116.40
)

Moving on from theinitial specifications, we estimated a set of regressionsin runs 41, 42, and 45 (again, generalized
gamma, Weibull, and log-logistic), which used runs 31, 32, and 35 as bases against which to test the value of

(@) adding home ownership terms.

(b) adding single family dwelling type terms (binary for single family plus binary for missing data plug).

(c) adding manual control terms

(d) converting hours per day to 1og(0.5+ hours/day) to improve fit and overcome possible outlier influences
connected to extreme values on this variable.

Theresults of the “40 series’ effort, not tabled here, are apparent in the specification of regressions 51, 52, and 55,
which (@) exclude home ownership terms, (b) include single family dwelling terms, (c) exclude control type terms
(these compete for variance with hours/day), and (d) replace the hours/day with itslog transform. Table 3.C1
provides model output for the generalized gamma, Weibull, and log-logistic variants of the specification. Compared
to theregressionsin theinitial “30 series,” much remains the same; however, we find new positive impactsfor single
family dwelling, aswell asapronounced improvement in fit (highly significant reduction in -2*1og likelihood) thanks
to introduction of the substitution of logged hours per day. Median expected life spans and fit statistics, again
reflecting the superior fit of the gamma model (marginally better fit than Weibull, significantly better than log logistic,
based on chi square tests), are reported in Table 3.C2.

Whilelikelihood ratio chi sguare results appear to favor the somewhat more complex generalized gamma model,
another approach to fit assessment leads to possible ambiguity. Inthe context of covariate-adjusted survival models,
graphic evaluation of model fit is best performed using residuals on predicted time-to-event, and visual checking that
Cox-Snell residuas are exponentialy distributed with constant hazard (Allison, 1995: 94-95). Plotting are-estimated
survivor function (using an exponential distribution, via SAS procedure LIFETEST) against these residuals, a perfect
fit of theinitial model would imply a perfect diagonal fit of the log(re-estimate survivor function) against the Cox-Snell
residual. Figures2.A and 2.B provide this diagnostic plot for the generalized gamma (regression 51) and Weibull
specifications (regression 52). Despite the better likelihood ratio results for the generalized gamma, it could easily be
argued that the Weibull Cox-Snell plot indicates equal or slightly superior fit.
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Table 3.C1l: ”50 Series’ Regression Results: Parameters

Run 051: Generalized Gamma specification

Parameter Estimate Std Error Prob
INTERCPT 4.9977 0.2089 0.0001
DSRAFOLL  -0.0904 0.1367 0.5082
DSRANONC 0.2669 0.2919 0.3605
OUTSIDE -0.1630 0.1313 0.2144
LOGHRS -0.3528 0.0737 0.0001
HRSDAYP 0.3744 0.18767 0.0460
SFDET 0.2835 0.1469 0.0536
SFDETP 15.3469 19190 0.9994
SCALE 0.4320 0.1751

SHAPE 1.8134 0.7452

log likelihood chi square=  -415.94

Run 052: Weibull specification

Parameter Estimate Std Error Prob
INTERCPT 4.9571 0.2222 0.0001
DSRAFOLL -0.0545 0.1539 0.7233
DSRANONC 0.2569 0.2950 0.3838
OUTSIDE -0.1510 0.1461 0.3014
LOGHRS -0.4034 0.0810 0.0001
HRSDAYP 0.4219 0.1996 0.0346
SFDET 0.3927 0.1648 0.0172
SFDETP 14.6292 22210 0.9995
SCALE 0.7247 0.0593

log likelihood chi square= -417.99

Run 055: Log-logistic specification

Parameter Estimate Std Error Prob
INTERCPT 4.6982 0.2333 0.0001
DSRAFOLL 0.0002 0.1719 0.9992
DSRANONC 0.2470 0.3013 0.4122
OUTSIDE -0.1173 0.1591 0.4605
LOGHRS -0.4454 0.0917 0.0001
HRSDAYP 0.4665 0.2138 0.0291
SFDET 0.5223 0.1915 0.0064
SFDETP 13.8907 23394 0.9995
SCALE 0.6736 0.0539
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log likelihood chi square=  -420.67
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Table 3.C2: "50 Series™ Fit and EUL Results
LL2CHI Estimated
an EUL (months)
Run 051 (Generalized gamma) -417.99 79.08
(10
Run 052 (Weibull) -415.94 83.03
®@
Run 055 (Log-logistic) -420.67 88.62
€

Based on the foregoing, we take the generalized gamma results from Phase 1, regression 51, forward into Phase 2 as
the “provisional leading model.” Figures 3.A and 3.B illustrate the somewhat steeper survival curve (probability of
surviving to month t) obtaining for generalized gamma as opposed to the Weibull specification.
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3.2 Phase 2 Results.

The Phase 2 analysis, which moves into the estimation process data from the DSRA 9702 and XEN9512 data
sets, isbased on the unweighted record and customer totals displayed in Table 3.D. Details beyond those
offered in this section are provided in Appendix E. Based on the development from Phase 1, it is possible to
make somewhat shorter work of describing the effortsin Phase 2.

Table 3.D: Phase 2 Study Sources, Bulb Locations, Respondents
(unweighted records)

Cumulative Cumulative

STUDY Frequency Percent Frequency Percent
DSRAFOLL 262 14.6 262 14.6
DSRANONC 53 2.9 315 17.5
DSRA9702A -maxd 1033 57.4 1348 74.9
LUTHGEN 246 13.7 1594 88.6
XENERGY 205 11.4 1799 100.0

Cumulative Cumulative

LOCNUM LOC Frequency Percent Frequency Percent
. 205 11.4 205 11.4
1 01-O0UTSIDE 190 10.6 395 22.0
2 02-L1V/FAMO 470 26.1 865 48.1
3 03-OFF/DEN 103 5.7 968 53.8
4 04-DINE/BKFST 36 2.0 1004 55.8
5 O05-KITCHEN 173 9.6 1177 65.4
6 06-BATHRM 114 6.3 1291 71.8
7 07-GAR/BASEMT 129 7.2 1420 78.9
8 08-HALL/CLOS 74 4.1 1494 83.0
9 09-BEDROOM 256 14.2 1750 97.3

10 10-0OTHR LOC 49 2.7 1799 100.0

(Unweighted counts of respondents)

Cumulative Cumulative

STUDY Frequency Percent Frequency Percent
DSRAFOLL 151 14.7 151 14.7
DSRANONC 44 4.3 195 19.0
DSRA9702A -maxd 477 46.4 672 65.3
LUTHGEN 190 18.5 862 83.8
XENERGY 167 16.2 1029 100.0




Table 3E presents descriptions, likelihood ratios and EULsfor various Phase 2 models, prior to focusing
on the “100 series” and the “ 110 series.”

We began with agroup of model runs (the “60 series” through the “90 series’) varying the constraints on
shape and scal e parameters and, unfortunately, including parameter SFDETP (binary for plugging single
family detached dummy SFDET for missing data). This generated a stream of runsin which the essentially
perfect collinearity between combinations of study membership dummies and absence of plugging
occurrences made calculation of al parametersimpossible. Sheepishly, but with substantive cluesfrom
some of these false startsthat SFDET (single family detached binary) is of less consequence in the larger
data set than in Phase 1, we begin again with the “ 100 series,” which constrains scale and shape parameters
to values brought forward from Phase 1 final results, and omits SDFET from the specification. Table 3E
indicates slightly (but significantly) better fit for the generalized gamma over the Weibull and log-logistic
aternatives for the “100 series’ specification (and, as before, an EUL several months smaller than the
Weibull). The“160 series’ experimented with putting SFDET (but not its plug indicator SFDETP) back into
the equation, with no change whatsoever in either fit or estimated EUL, for any model type.

Considering the fixing of scale and shape parameters, to which we will later return, note that the chi square
or likelihood ratio evidence isthat fit does not improve at all by freeing the parametersin the “ 110 series’ --
implying that bringing forward knowledge of these parameters from Phase 1 has not led to any
contradictions from the expanded dataset. Taking into account some sensitivity considerations using the
“120 series,” and zeroing in on the gamma and Weibull models for economy, we notethat if the “100 series’
regressions are weighted by our best estimate of the distribution of bulbs across locations from the
postcard file, rather than the DSRA 9702 distribution in which we have much more confidence, the EUL
changes are small relative to differences among model specifications that rely more appropriately on
DSRA9702, giving us confidence that neither weighting issues nor sample selectivity in DSRA9702 are
likely to have appreciably biased estimation.

Turning to the “130 and 140 series,” we examine the impact of estimating these models using DSRA 9702
datawhich less aggressively fails bulbs in ambiguous circumstances (selecting DSRA9702C “min death” or
DSRA9702B “mid death” for series 130 and 140 respectively). Even with scale/shape parametersfixed asin
the “100 series’ we see that our use of “max death” DSRA9702A data has quite clearly lowered our EULSs.
However, we note that the EUL s using DSRA9702A data more closely approximate those observed in the
relatively uncensored estimations of Phase 1, so that we can have some confidence in our conservatism
here.



Table 3_.E: Phase 2 Model Descriptions, Summaries

Series 100: Scale/shape parameters fixed, regressors are --
Sample identifer dummies: DSRAFOLL, DSRANONC, LUTHGEN, DSRA9702

Location binary: OUTSIDE

Hours/day: LOGHRS

Binary, hours/day plug: HRSDAYP

Scale and shape SCALE, SHAPE (gamma only)

Likelihood DF EUL (months)

Gamma (101) -1357.91 8 75.60
Weibull (102) -1361.26 8 83.45
Log-logistic (105) -1364.96 8 93.95

Series 160: Scale/shape parameters fixed, add SFDET binary to 100

Likelihood DF EUL (months)
Gamma (161) -1357.91 10 75.61
Weibull (162) -1361.26 9 83.46
Log-logistic (165) -1364.95 9 93.95

Series 110: Scale/shape parameters of 100 series freed.

Likelihood DF EUL (months)
Gamma (111) -1357.36 10 75.60
Weibull (112) -1361.10 9 83.45
Log-logistic (115) -1364.91 9 93.95

Series 120: 100 series, weighting to postcard frame.

Likelihood DF EUL (months)
Gamma (121) -1306.36 8 71.99
Weibull (122) -1307.83 8 79.05
Log-logistic (125) (Not estimated)

Series 130: 100 series, calibrating on DSRA9702A (minimum assumptions re.
bulb
failure in ambiguous DSRA9702 cases).

Likelihood DF EUL (months)
Gamma (131) -1134.39 8 111.20
Weibull (132) -1136.99 8 122.00
Log-logistic (135) (Not estimated)

Series 140: 100 series, calibrating on DSRA9702B (moderate assumptions
re. bulb failure in ambiguous DSRA9702 cases).

Likelthood DF EUL (months)
Gamma (141) -1254.39 8 89.40
Weibull (142) -1257.73 8 98.56
Log-logistic (145) (Not estimated)
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Intables 3.F and 3.G, we display model coefficients and other results for the “ 100 series” and “110 series,”
respectively, limiting attention to generalized gamma and Weibull models. Modelsin the “100 series’
constrain scal e and shape coefficients to val ues obtained from Phase 1, where there was considerably less
interval censoring to deal with. Within Table 3.F, we note that the scal e and shape parameter restrictions
result in coefficient-specific Lagrangian multiplier chi square valuesthat aretrivial. Table 3.G displaysthe
same models with scale and shape parameters freely estimated. In the case of the Weibull model (run 112),
the obtained coefficient for the scale parameter is significant as estimated, but very closein valueto the
Phase 1 value, leading to more confidence in our approach. For the Gammamaodels (101 vs. 111), we note
that shape and scal e parameters change somewhat, asthe model dealsin 111 with volumes of deaths
occurring in wide one and three year intervals. In neither model type, however, do we see any pronounced
changes in substantive model coefficients. Finally, we note that the constraints produce essentially
identical overall likelihood ratio chi squares, indicating that overall fit does not improve with freeing of scale
and shape parameters from their Phase 1 values—instead thereis arelatively minor rearrangement of
coefficient values.

Substantively interpreting generalized gammaresultsin regression 101, note that the DSRAFOLL
(DSRA9702 survivor bulbs) and DSRA9702 coefficients indicate that these samples differ negatively from
the adjusted survival established of reference group XEN9512. On the other hand, the coefficient for
DSRANONC (followup on prior DSRA9702 contact failures) indicates that group membership here givesa
substantial boost to reported survival. Thisindicates that sample selection effects, as far as we can study
them here, lead to somewhat |ower EUL’s.

Continuing our substantive coefficient tour, we note that OUTSIDE status modestly decreases net survival,
asit has throughout our modeling efforts. We also note that hours per day (logged to reduce outlier
impacts), maintains its pronounced negative impact upon survival.

Based on the moderate but significant differencein likelihood ratio chi sguares between regressions 101 and
102, and the evidence favoring our use of Phase 1 scale and shape values, we accept generalized gamma
model 101 as our “final” model accounting for bulb survival in the assembled samples.
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Table 3_.F "100 Series'™ Regression Results: Parameters

Run 101: Generalized Gamma specification

Variable DF Estimate Std Err ChiSquare Pr>Chi Label/Value

INTERCPT 1 5.6638482 0.271305 435.8207 0.0001 Intercept

DSRAFOLL 1 -0.7102345 0.27694 6.577056 0.0103 Dummy, DSRA followup
DSRANONC 1 0.68820552 0.288846 5.676808 0.0172 Dummy, DSRA noncont
LUTHGEN 1 0.1427644 0.154842 0.850089 0.3565 Dummy, LUTH GENPOP
DSRA9702 1 -0.6435428 0.270594 5.656126 0.0174 Dummy, DSRA9702
OUTSIDE 1 -0.0768778 0.081399 0.892006 0.3449 Dummy, outside
LOGHRS 1 -0.23418 0.049373 22.49706 0.0001 Log(hrs/day + .5)
HRSDAYP 1 -0.7913617 0.238889 10.97386 0.0009 Missing data dummy
SCALE 0 0.43199 0 Gamma scale parm
SHAPE 0 1.81341 0 Gamma shape parm

Lagrange Multiplier ChiSquare for Scale 0.772482 Pr>Chi is 0.3795.
Lagrange Multiplier ChiSquare for Shapel 0.541083 Pr>Chi is 0.4620.
Log Likelihood for GAMMA -1357.91068

Run 102: Weibull specification

Variable DF Estimate Std Err ChiSquare Pr>Chi Label/Value

INTERCPT 1 5.55165012 0.233795 563.8611 0.0001 Intercept

DSRAFOLL 1 -0.5696974 0.241211 5.578224 0.0182 Dummy, DSRA follow
DSRANONC 1 0.68354411 0.288462 5.615079 0.0178 Dummy, DSRA noncont
LUTHGEN 1 0.13560485 0.15847 0.732243 0.3922 Dummy, LUTH GENPOP
DSRA9702 1 -0.5015368 0.229769 4.764543 0.0291 Dummy, DSRA9702
OUTSIDE 1 -0.0869141 0.084799 1.050519 0.3054 Dummy, outside
LOGHRS 1 -0.2311992 0.050209 21.20366 0.0001 Log(hrs/day + .5)
HRSDAYP 1 -0.6714742 0.196281 11.70313 0.0006 Missing data dummy
SCALE 0 0.72469 0 Scale parameter

Lagrange Multiplier ChiSquare for Scale 0.328145 Pr>Chi is 0.5668.
Log Likelihood for WEIBULL -1361.260352




Table 3.G  "110 Series™ Regression Results: Parameters

Run 111: Generalized Gamma specification

Variable DF Estimate Std Err ChiSquare Pr>Chi Label/Value

INTERCPT 1 5.55705797 0.661223 70.63087 0.0001 Intercept

DSRAFOLL 1 -0.6192315 0.324141 3.649547 0.0561 Dummy, DSRA follow
DSRANONC 1 0.73389648 0.276987 7.020212 0.0081 Dummy, DSRA noncont
LUTHGEN 1 0.22152643 0.17201 1.658608 0.1978 Dummy, LUTH GENPOP
DSRA9702 1 -0.5976841 0.300097 3.966613 0.0464 Dummy, DSRA9702
OUTSIDE 1 -0.0718804 0.076321 0.88703 0.3463 Dummy, outside
LOGHRS 1 -0.2185775 0.048771 20.08554 0.0001 Log(hrs/day + .5)
HRSDAYP 1 -0.7837517 0.259911 9.092983 0.0026 Missing data dummy
SCALE 1 0.2458876 1.004043 Gamma scale parm
SHAPE 1 3.00024916 12.24989 Gamma shape parm

Log Likelihood for GAMMA -1357.36536

Run 112: Weibull specification

Variable DF Estimate Std Err ChiSquare Pr>Chi Label/Value

INTERCPT 1 5.42721613 0.312441 301.7301 0.0001 Intercept

DSRAFOLL 1 -0.4904828 0.26982 3.304441 0.0691 Dummy, DSRA follow
DSRANONC 1 0.71493367 0.282316 6.412983 0.0113 Dummy, DSRA noncont
LUTHGEN 1 0.18798147 0.177543 1.121039 0.2897 Dummy, LUTH GENPOP
DSRA9702 1 -0.4485541 0.239258 3.514771 0.0608 Dummy, DSRA9702
OUTSIDE 1 -0.0836008 0.081607 1.049456 0.3056 Dummy, outside
LOGHRS 1 -0.2223038 0.050643 19.26852 0.0001 Log(hrs/day + .5)
HRSDAYP 1 -0.6445642 0.194267 11.00865 0.0009 Missing data dummy
SCALE 1 0.69574118 0.050546 Scale parameter

Log Likelihood for WEIBULL -1361.103403

3.21 |Illustrationson scenarios: location, hoursof use.

Toillustrate model sensitivities, we evaluate runs 101 and 102 (generalized gammaand Weibull), at various
values of substantively critical variables OUTSIDE and hours/day (evaluated at corresponding
log(0.5+hrs/day) values), and present this small selection of scenariosin Table 3H. Note that the net effect
of moving bulbs outside appearsto be an EUL reduction of 5-8 months, and moving from 1 to 10 hours of
daily use appears to reduce median longevity by about three years.



Table 3.H Scenario Evaluation, Location and Hours/Day

Scenario:

DSRA9702 means, EUL, EUL,
except: 101, Gamma 102, Weibull
Change hrs to 1 96.47 106.10
Change hrs to 10 61.16 67.69
Change hrs to 20 52.59 57.99
Outside location 71.15 77.92
Inside location 76.84 85.00

Figure 4 illustrates the survival probabilities (SDF) associated with bulb age, based on final generalized
gammamode 101.
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3.22 Migration and bootstrapped results, for final model 101. Asdescribed in Section 2.5, we produce
the model 101 SDF for months 0.1 to 150, obtaining confirmation of therelatively “canned” output on
quantiles from SAS procedure LIFEREG, and also providing uswith a survival function that can be adjusted
through time to reflect the very small proportion of bulbs expected to leave the territory per month. Table
3.l showsthe EUL and migration-adjusted EUL based on model 101. The table also includes our bootstrap
estimate, accounting for clustering of results over customers, of the standard error for each EUL — based
on 150 sampl e replications (simple random sampling allowing replication) of 1029 customers.

Table 3.1: Bootstrapped Standard Error, Over Customer Clusters,
For Run 101 (Generalized Gamma)- EULS Unadjusted and Adjusted
For Migration.

From Model Migration-Adjusted
EUL 75.603 73.239
Standard error 7.528 7.045

Concluding our discussion of Phase 2 regressions, and our report, we present the final migration-adjusted ex
post EUL from model 101, 80% and 90% confidenceintervals. and the probability, given the program ex
ante EUL of 5.8 years or 69.6 months, that our migration-adjusted estimate of 73.24 months could occur by
chance given atrue population value of 5.8 years. The evidence suggeststhat the current study, which
approached the data conservatively at every turn, cannot contradict the ex ante expected useful life—the
finding iswell within the range of sampling variability.

Table 3.1: Ex ante vs. Ex post EUL: Confidence Bounds, p.

Months Years
Ex ante EUL 69.60 5.80
Migration adjusted EUL 73.23 6.10
Standard error, clustering-
adjusted 7.045 0.587
80% interval (+/- 1.28 s.e.) +/- 9.02 +/- 0.751
90% interval (+/- 1.64 s.e.) +/- 11.55 +/- 0.962
t (1029 customers- 10 parms -1) 0.5153
p(hO: ex ante=ex post) 0.6065

* note: t value and df applied to calculate p asfollows, interactive SAS:
14 data joe;
15 t= 0.51526;df= 1018;
16 p= 2*(1-probt(t,df)); put _all_; run;

T=0.51526 DF=1018 P=0.6064832131 ERROR =0 N_=1
NOTE: The data set WORK.JOE has 1 observations and 3 variables.
NOTE: The DATA statement used 0.00 CPU seconds and 4023K.
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Protocol Table 6.B

Results of Retention Study

SCE 1994Residential CFL Manufacturers' I ncentive Proaram
Fourth Year Retention Study

Study ID #524
ltem 1 ltem 2 ltem3 | ltem4] ltemD ltem 6 ltem7 ] ltem 8 ltem 9
80% EUL
Sourceof | Expost | ExPost| Ex Post | Conf. |80% Conf, Realizat'n
SCE ExAnte| EUL |EUL to] EUL Interval | Interval | p-Value| Rate(ex "Like"' Measures
Measure| Ex Ante | EUL (ref.] from | beused | Standard] Lower Upper for Ex post/ex Associated with
Code Studied Measure Description End U EUL Etnote) | Sudv }in Clai Error Bound Bound |Post EUL] ante) Studied Measure
Compact Fluorescent Bulbs 58 61 58 059 53 69 0,607 100

Ex Ante Source References: 1

California Protocol Table F.




oy

M&E Protocols Table 7
1994 Residential CFL Manufacturers Rebate Third/Fourth Year Retention Study
Study ID # 524

. OVERVIEW.

Title: Southern California Edison 1994 Residential CFL Manufacturers' Rebate
Third/Fourth Y ear Retention Study. Study ID 544.

Program Y ear: 1994. Description. Manufacturers' rebate program of 1994, attempting
to expand CFL penetration into residential market from late 1994 forward.

End Uses and Measures. Residential lighting, compact fluorescent bulbs, various manufacturers and
wattages.

M ethods and models.

Hazard models estimated over a combination of several telephone sample followup surveys,
including covariates for study source, hours of use, location. Models were estimated after initial
model development and scal e/shape parameter estimation using relatively uncensored “L uth99”
survey sample data. Final model (101) is ageneralized gamma specification, including covariates
for study source, outside/inside location, logarithm of hours, gamma scale and shape parameters
fixed at values obtained in phase 1 analysis over Luth99 samples. Mgjor model competitors (gamma
model with scal e/shape values freed and Weibull model with free scale parameter and similar
regressor specification) are presented in Tables 3.E, 3.G. EUL from model 101 is adjusted for
migration probability, using post-processor.

Analysissamplesize. Thefollowing table summary refersto final regression analysisfileall _durl,
documented at length in Section 2. We provide

Observati on/ Bul bs
Dat e Ref erence Peri od Cust oners St udi ed

XEN9512 12/ 95 12/ 94-12/ 95 167 686
DSRA9702 2/ 97 12/ 94- 2/ 97 477 2041
DSRANONC 2/ 99 12/ 94-2/99 44 53
DSRAFOLL 2/ 99 12/ 94-2/99 151 262
LUTHGENP 2/ 99 12/ 94-2/99 190 686

1029 3288

XEN9512 is the original inmpact survey for this program DSRA9702 is
a followup on a separate sanple of 530 custonmers drawn from bounce-
back cards. DSRANONC and DSRAFOLL are specific foll owups on
DSRA9702 contact failures and reported bulb survivals at 2/97.
LUTHGENP is a survey of as-yet unsanpl ed popul ati on menbers fromthe
bounce- back cards.
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2. DATA BASE MANAGEMENT
a. Specific datasources for specific data elements.

POSTCD99, FRAME99 — postcard bounce back files used for identifiersin all sample surveys.
FRAMEQ9 isDSRA’s moderately aggressive deduping of POSTCD99.

XEN9512 and DSRA 9702 — 1995 and 1997 follow up on participating customers.
DSRAFOLL —2/99 followup on DSRA9702 surveys where customer reported program bulb survival.

DSRANONC - 2/99 followup on DSRA9702 survey attempts which failed, by general reason for
failure.

LUTHGENP - 2/99 new sample draw from FRAM99, to expand sample cross-sectionally.

DMV driverslicense address change, Census PUMS90, Department of Finance Demographic Trends
data— combined to yield estimated proportion of moverswho exit Edison territory.

Edison CDB/CSS administrative files — matched to names and addresses from FRAME99 to yield
proportion of participants who move during 49 month period.
b. Diagram and describe data attrition process starting with program data base for participants. Include
specific numbers and decision points. Attrition categories by source.

Please see attached Figure 1, also available in text of report. Also please see attached Table 2.D, which
documents analysis filtering of completed surveys. See attached Table B.1 from Appendix B, which
provides survey dispositions.

c. Describeinternal/organizational data quality checks and data quality procedures.

DSRA, Xenergy, and Luth Research all provide consistently high quality survey administration and

quality controls. In our dataprocessing work, several keyswere used in identifying customers and

linking between various data sources:

Name and address was matched algorithmically from participant files to Edison filesin order to
obtain service account information necessary to identify customer movement.

XENERGY'’s “FSCID,” DSRA's “RESPID” and “FID,” our “ID2LUTH,” Luth’s“CASE_ID"
and our final “ANAL_ID” were all used as keys at various pointsin data development/analysis.

d. Summarize data not used.

None

3. SAMPLING

a. Proceduresand protocols, describe sampling procedures and protocols.



DSRA9702 (respondent n=530) and X EN9512(respondent n=167) were brought into this study from
previous studies by other vendors. Using DSRA9702 and FRAMEQ9/POSTCD99 as sources, we devel oped
“availability” framesfor Luth Research use in following up on

DSRAFOLL - DSRA9702 survey participants reporting surviving bulbsin 1997.

DSRANONC - DSRA9702 survey contact failures, included as ameans of assessing/controlling
sample selectivity.

LUTHGENP - General population of program participants, untouched by prior surveys.

For these surveys, outbound frame counts and obtai ned completed samples are as follows:

DSRAFOLL complete 160/448.

DSRANONC complete 62/346

LUTHGENP complete 251/957

Inanalysis, customer-specific location records, referring to one or several bulbs, served as analysis

units. Relative weights were derived for them such that each survey’s sum of weights equaled its
contribution of bulbs, but the distribution of bulbs across locations matched that observed in the 530
surveys obtained in DSRA9702. DSRA9702 thus serves as our best source on the distribution of bulbs
across locations within homes, and was used as such in “ post-stratification” by location.

b.  Survey information.

Instruments for 1999 surveys availablein Appendix C. See (a) above for gross response rates, and
Appendix B for details on responses. Reasons for refusals not tabul ated!

Several analytical approaches were used to assess/control response biasin practical ways:

a.  Assessment of impact of alternative weighting, to determine what role our use of DSRA9702
asaproxy for population distributions on bulb location may have played in affecting EUL estimates.

b. Explicitinclusion and analysis of impact of former DSRA 9702 contact failures in analysis.
c. Tested for biasin EUL estimation dueto ambiguitiesin DSRA9702 questionning about program

bulbs. Adopted most conservative (low-EUL-producing) alternative.

c. Statistical descriptions. Key variablesin final models. The following are weighted distributional dataon
regressors entering final model anal0101, used in generating the ex post EUL for the study.

Vari abl e Label N Std Dev
DSRAFOLL Dummy for DSRA foll owup sanpl e 1799 0. 3662
DSRANONC Dummy for DSRA re-try sanple 1799 0.1703
LUTHGEN Dummy for LUTH general pop sanmple 1799 0. 3558
DSRA9702 Dunmmy for DSRA9702 sanpl e 1799 0. 6561
QUTSI DE Dunmmy for outside |ocn 1799 0. 5517
LOGHRS Log(hrs/day + .5) 1799 1. 0919
HRSDAYP  Var hrsdayl mean- pl ugged 1799 0. 5972
SFDET SI NGLE FAM LY DETACHED 1799 0. 5054
SFDETP Var sfdetl nmean- pl ugged 1799 0. 0800



Vari abl e Label M ni mum Maxi mum

DSRAFOLL Dummy for DSRA foll owup sanpl e 0. 0000 1. 0000
DSRANONC Dummy for DSRA re-try sanple 0. 0000 1. 0000
LUTHGEN Dunmmy for LUTH general pop sanple 0. 0000 1. 0000
DSRA9702 Dummy for DSRA9702 sanpl e 0. 0000 1. 0000
QUTSI DE Dunmmy for outside |ocn 0. 0000 1. 0000
LOGHRS Log(hrs/day + .5) -0.6931 3.1987
HRSDAYP  Var hrsdayl mean- pl ugged 0. 0000 1. 0000
SFDET SI NGLE FAM LY DETACHED 0. 0000 1. 0000
SFDETP Var sfdetl mean- pl ugged 0. 0000 1. 0000

4. DATA SCREENING AND ANALYSIS
a. Treatment of outliers.

Outliers and high leverage data were not eliminated or downweighted. We did assessimpact of less
aggressive classficiation of bulb failure over DSRA9702 data. Outliers assessed in part using Cox-Snell
residuals plots, by use of highly flexible generalized gammamodel. In model development, used log
transformation of reported hours of bulb use per day, successfully improving fit due to elimination of the
role of extreme (e.g. 24 hour) reports.

b. Treatment of background variables.

Not applicable, although we did address demographic trendsin our estimation of the proportion of

movers who exit Southern California Edison territory — see appendix F.

c. Screening for final dataset all_durl.

Please see attached Table 2.D from the report text, which documentsanalysis filtering of completed
surveys. Wehaverepriseditin Table 7 for reviewer convenience.

d. Mode statistics. The following reprises Table 3.F, for run anal0101 (generalized gamma, fixed scale
and shape parameters). Please also see appendix E, which contains information on both final Phase 1
competitors and final Phase 2 competitors among models considered.

Table3.G "100 Series' Regression Results. Parameters

Run 101: Generalized Gamma specification

Vari able DF Estimate Std Err Chi Square Pr>Chi Label/Val ue

| NTERCPT 1 5.6638482 0.271305 435.8207 0.0001 Intercept

DSRAFOLL 1 -0.7102345 0.27694 6.577056 0.0103 Dummy, DSRA fol | owup
DSRANONC 1 0.68820552 0.288846 5.676808 0.0172 Dummy, DSRA noncont
LUTHGEN 1 0.1427644 0.154842 0.850089 0.3565 Dunmmy, LUTH GENPOP
DSRA9702 1 -0.6435428 0.270594 5.656126 0.0174 Dunmy, DSRA9702



OuUTSI DE 1 -0.0768778 0.081399 0.892006 0.3449 Dunmy, outside

LOGHRS 1 -0.23418 0.049373 22.49706 0.0001 Log(hrs/day + .5)
HRSDAYP 1 -0.7913617 0.238889 10.97386 0.0009 M ssing data dummy
SCALE 0 0. 43199 0 Gamma scal e parm
SHAPE 0 1.81341 0 Gamma shape parm

Lagrange Multiplier ChiSquare for Scale 0.772482 Pr>Chi is 0.3795.
Lagrange Multiplier ChiSquare for Shapel 0.541083 Pr>Chi is 0.4620.
Log Likelihood for GAMVA -1357.91068

e. Specification.

Please see sections 3.1 and 3.2, and summary tables therein, for copious description of model
development and rational es.

Regarding heterogeneity —we addressit very directly by including information in the model upon which
customers and customer |ocations vary in survival-consequential ways— hours of use, dwelling type,
ownership of residence, and indoor/outdoor |ocation.

Omitted factors. None occur to us.
f.  Error in measuring variables.

The Luth surveys made strong efforts to pin down customers on the quarter and year in which deceased
bulbs had burnt out or expired.

Additionally, our log transform of hours/day use provided amuch better fit in models, indicating
implicitly that some “cleaning up” of the hours/day effect had been achieved.

g. Influential datapoints.

Primarily handled by the modeling — flexible gammamodel. Assessed implicitly with Cox-Snell residuals
analysis. Assessed impact of influential datain agrossway by testing for various levels of aggressiveness
in classifying ambiguous DSRA9702 data, and by examining an alternative weighting of regression datato
the crude location distribution evidenced in the bounce-back cards.

h. Missing data.

For certain model variables entertained, missing data onregressors was addressed by assigning a
central value and including abinary in the regression which flagged this occurrence. Missing datain the
form of customer knowledge of the installation/disposition of bulbs lead to filtering out of the location/bulbs
in question.

i. Precision.

Please see sections 3.22 and 2.6, where thisis carefully explained. We used bootstrap proceduresto
estimate the true standard error for the EUL, making allowances for clustering of bulb outcomes within
customers. Samplereplications=150, clusters (customers) =1029, accounting for 1799 bulb location
recordsin the analyis data set.

For portions of the model development, we use the canned output (coefficient standard errors and
particularly likelihood ratio chisquares) to assist in judging model fit (in addition to residual plots).

However, to overcome the probable underestimation of variance due to clustering among observations of
locations and bulbs, we performed two types of bootstrap applications, for final “competitor” models.



Sample replication procedures like the bootstrap are good practical alternativesto algebraic manipulations
when both the parameter sought (the EUL as a point estimate from a multivariate model), and the sample
(cluster, with variable number of psu’s) are quite complex. The first bootstrap created 150 independently
selected SRSWR |ocation samples built from the analysis data set, and found the means and standard
deviations of the 150 resultant EULs and migration-adjusted EULs. That is, each SRSWR samplewasin fact
asample of locations within customer premises, equal to the number of such “clusters’ in the regression
data set, and if a particular location was included or not included, all bulbsin the location were treated
accordingly. The standard deviations of the “location-bootstrap” exercises were, as expected, somewhat
larger than the canned standard errors obtained earlier. To account for the true impacts of customer level
clustering upon bulb-level regression estimation variance, we performed a similar procedure over the unique
respondents rather than locationsin the regression sample. That is, each replication sample was a sample of
customer-clusters, with locations and bulbs for a given cluster included or excluded per the random
disposition of the customer/respondent. For any given model specification evaluated, the yet-larger EUL
and migration-adjusted EUL standard deviations over the 150 “customer-bootstrap” replications were taken
to be the appropriate EUL standard errors.
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Table 2_.D: Attrition of Completed Survey Data.

DSRANONC (UPDU,V,W,X).
Program BLDOO5C reads 62 complete responses.
BLDOO6B1 requires that location specific responses meet
restriction must remember installing and know whether bulb in
use. Result is 44 respondents.
LUTHGENP
Program BLDOO5 reads 251 complete respondents.
BLDOO6B1 requires that location specific responses meet
restriction must remember installing and know whether bulb in
use”. Result is 190 respondents.
DSRAFOLL
Program BLDOO5 reads 160 complete responses.
BLDOO7 requires that location specific responses for bulbs
referred to in survey have a disposition response. Result is
151 respondents.
XENERGY
Program BLDOO6C requires that XENERGY survey file ANAL1.REF1215C
records reflect rebated bulb purchase and SCE customer
status. Result is 167 respondents from voluminous survey
file covering several programs.
DSRA9702
Program BLDOO7 reads DSRA file FINLRESP(n=530), requires customer
acknowledge ever having CFLs in some location. Result is
X9702 with 1147 location records and 519 underlying
respondent ids. BLDOO7 produces X9702A location file from
X9702, requiring that program bulbs be in use or have been in
use at some point in time, reducing to 481 unique customers.
BLDOO7 then decrements X9702A into X9702B
for bulbs covered in DSRAFOLL, reducing extant unique
customers to 477 due to four customers having no bulbs left
in any location after decrement from DSRAFOLL.

Figure 1 isan overall data development flowchart, applying to all but some auxiliary activities described in
the next section.
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anal 0197 - Revisit Dispostions for Luth Surveys 03: 01 Monday, March 29,
1999 1

S900. Disposition, SCE codes

Cunul ative
Cunul ative

R31 Frequency Per cent Frequency
Per cent

NO ANSVEER 96 21. 4 96
21. 4

BUSY 5 1.1 101
22.5

ANSVEERI NG MACHI NE 19 4.2 120
26.8

DI SCONNECTED PHONE/ NOT | N SERVI CE 47 10.5 167
37.3

WRONG NUMBER 6 1.3 173
38.6

NO SUCH PERSON 15 3.3 188
42.0

RESPONDENT NOT AVAI LABLE FOR STUDY DURATI ON 39 8.7 227
50. 7

BUSI NESS/ GOVERNMENT PHONE 9 2.0 236
52.7

I NI TI AL REFUSAL 23 5.1 259
57.8

COMPUTER TONE 2 0.4 261
58. 3

LANGUAGE BARRI ER/ SPANI SH 3 0.7 264
58.9

LANGUAGE BARRI ER/ OTHER 5 1.1 269
60.0

CALLBACK 7 1.6 276
61.6

M D- | NTERVI EW TERM NATE 3 0.7 279
62.3

SCE EMPLOYEE 1 0.2 280
62.5

NOT A RESI DENCE 8 1.8 288
64.3

COMPLETE 160 35.7 448
100.0

anal 0197 - Revisit Dispostions for Luth Surveys 03: 01 Monday, March 29,
1999 2
---- LUTHGENP --------

S900. Disposition, SCE codes

Cunul ative
Cumul ative
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R30 Frequency Per cent Frequency

Per cent

NO ANSVEER 143 14.9 143
14.9

BUSY 33 3.4 176
18. 4

ANSVEERI NG MACHI NE 18 1.9 194
20.3

DI SCONNECTED PHONE/ NOT | N SERVI CE 228 23.8 422
44. 1

VRONG NUMBER 28 2.9 450
47.0

NO SUCH PERSON 54 5.6 504
52.7

RESPONDENT NOT AVAI LABLE FOR STUDY DURATI ON 71 7.4 575
60. 1

RESPONDENT UNDER 18 4 0.4 579
60.5

BUSI NESS/ GOVERNMENT PHONE 28 2.9 607
63. 4

I NI TI AL REFUSAL 21 2.2 628
65. 6

COVPUTER TONE 23 2.4 651
68.0

LANGUAGE BARRI ER/ SPANI SH 12 1.3 663
69. 3

LANGUAGE BARRI ER/ OTHER 7 0.7 670
70.0

CALLBACK 2 0.2 672
70. 2

M D- | NTERVI EW TERM NATE 4 0.4 676
70.6

SCE EMPLOYEE 1 0.1 677
70.7

NOT A RESI DENCE 29 3.0 706
73.8

COWVPLETE 251 26.2 957
100.0
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anal 0197 - Revisit Dispostions for Luth Surveys 03: 01 Monday, March 29,
1999 3

------ DSRANONC - ------
S900. Disposition, SCE codes
Cunul ative
Cunul ative

R30 Frequency Per cent Frequency
Per cent

NO ANSVEER 127 36.7 127
36.7

BUSY 5 1.4 132
38.2

ANSVERI NG MACHI NE 13 3.8 145
41.9

DI SCONNECTED PHONE/ NOT | N SERVI CE 54 15.6 199
57.5

WRONG NUMBER 15 4.3 214
61.8

NO SUCH PERSON 27 7.8 241
69.7

RESPONDENT NOT AVAI LABLE FOR STUDY DURATI ON 11 3.2 252
72.8

RESPONDENT UNDER 18 1 0.3 253
73.1

BUSI NESS/ GOVERNMENT PHONE 6 1.7 259
74.9

I NI TI AL REFUSAL 6 1.7 265
76. 6

COMPUTER TONE 11 3.2 276
79.8

LANGUAGE BARRI ER/ SPANI SH 1 0.3 277
80.1

LANGUAGE BARRI ER/ OTHER 3 0.9 280
80.9

CALLBACK 1 0.3 281
81.2

NOT A RESI DENCE 3 0.9 284
82.1

COWLETE 62 17.9 346
100. 0
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Instrument for Luth 1999
GENPOP and DSRANONC Surveys.
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T THE SAMPLE NAME, |F ANY IS \:CNAM

T THE CALLBACK NAME | S: \ : CBNAME

T 50. Hello, I'm ____ calling from Luth Research, on behalf of

T Southern California Edison, the electric conpany.

T We are assisting Edison in a study of conpact fluorescent |ight bulbs.
T In 1995, Edison received a postcard fromthis address indicating that
T you had purchased one or nore conpact fluorescent bulbs for your homne.
T We are calling to ask you about your experience with these bulbs, and
T to find if the bulbs are still providing satisfactory service

T 50 | understand that this is a residence?

R 1 NO not residence

R 2 Yes continue

R X Di spose of cal

T QL01 My | speak to \:cnam or another person who woul d know about

T this purchase?

R 1 Correct person

R 2 Correct person called to line

R 3 Ref used

R 4 Not home, unavail abl e

R 5 No such person at this address/phone numnber
R 6 Language problem

T Q111 Thanks, may | call back later?

R 1 Yes

R 2 No

T Q300 Do you recall putting in one or nore rebated bulb(s) in the
T\b\:rl:\e in late 1994 or early 19957

R 1 Yes

R 2 No

R 3 Not sure

R 4 Installed after May 1995

T Q02 Thinking about this particular rebated bulb ..

Tls it currently in use in this |ocation?

R 1 Yes

R 2 No

R 3 Not sure

R 4 Ot her response

T QB03 Was it dammged or stolen, renopved because of poor service

T or did it sinply burn out?

R 1 Damaged

R 2 St ol en

R 3 Renoved, poor service

R 4 Si mply burned out

R 5 Moved to a new | ocation at the home
R 6 Don't know

R 7 Ot her response

R 8 No answer

T | NTERVI EVEER:
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ENTER THE YEAR \ bAND\ e THE SEASON! (W NTER, SPRI NG, SUMVER, FALL)
PROBE FOR BEST ESTI MATE
YOU CAN ACCEPT A RANGE FOR THE YEAR, BUT PROBE FOR EXACT YEAR!!

Q05 Was this rebated bulb replaced?

Yes

No

Not sure

Ot her response
NO answer

a b wnNBRE

B06 Did you replace it with another conpact fluorescent or
anot her type of bulb, Iike an incandescent?

1 Replaced it with CFL, including a rebated...

Repl aced with an incandescent bul b?
Repl aced with other type of bulb
Repl aced, don't know type

Ot her response

No answer

OOk~ WN

Q307 Just two nore quick questions about the rebated bulb in question.
Was/is the bulb installed in a nmoveable lanp or a fixture attached
to the dwelling?

1 Moveabl e | anp

2 Attached fixture

3 Ot her response

4 No answer

Q308 Approxi mately how many hours per day would you say that this
lamp or fixture is switched on (burning, in use).

| NTERVI EMER: ENTER NUMBER OF HOURS

0 = LESS THAN 1 HOUR

DK = DON' T KNOW

OR = OTHER RESPONSE

Q300 Do you recall putting in one or nore rebated bulb(s) in the
\b\:r2:\e in late 1994 or early 1995?

1 Yes

2 No

3 Not sure

4 Installed after May 1995

Q302 Thinking about this particular rebated bulb ..
Is it currently in use in this |location?

1 Yes

2 No

3 Not sure

4 Ot her response

Q303 Was it danmged or stolen, renmpved because of poor service,
or did it sinmply burn out?
1 Damaged
St ol en
Rempved, poor service
Si mply burned out
Moved to a new | ocation at the home

a b ownN
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6 Don't know

7 Ot her response
8 No answer
| NTERVI EVEER:

ENTER THE YEAR \ bAND\ e THE SEASON! (W NTER, SPRI NG, SUMVER, FALL)
PROBE FOR BEST ESTI MATE
YOU CAN ACCEPT A RANGE FOR THE YEAR, BUT PROBE FOR EXACT YEAR!!

QB05 Was this rebated bulb replaced?

Yes

No

Not sure

Ot her response
NO answer

a b wNPE

QB06 Did you replace it with another conpact fluorescent or
anot her type of bulb, like an incandescent?

1 Replaced it with CFL, including a rebated...

Repl aced with an incandescent bul b?
Repl aced with other type of bulb
Repl aced, don't know type

Ot her response

No answer

U WN

Q07 Just two nore quick questions about the rebated bulb in question.
Was/is the bulb installed in a nmoveable lanp or a fixture attached
to the dwelling?

1 Moveabl e | anp

2 Attached fixture

3 Ot her response

4 No answer

Q308 Approxi mately how many hours per day would you say that this
lamp or fixture is switched on (burning, in use).

| NTERVI EMER: ENTER NUMBER OF HOURS

0 = LESS THAN 1 HOUR

DK = DON' T KNOW

OR = OTHER RESPONSE

Q300 Do you recall putting in one or nore rebated bulb(s) in the
\b\:r3:\e in late 1994 or early 1995?

1 Yes

2 No

3 Not sure

4 Installed after May 1995

Q302 Thinking about this particular rebated bulb ..
Is it currently in use in this |ocation?

1 Yes

2 No

3 Not sure

4 Ot her response
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Q@03 Was it dammged or stolen, renoved because of poor service,
or did it sinmply burn out?
1 Damaged
St ol en
Renoved, poor service
Si mply burned out
Moved to a new | ocation at the home
Don't know
Ot her response
No answer

o~NO UL~ WN

| NTERVI EVER:

ENTER THE YEAR \ bAND\ e THE SEASON! (W NTER, SPRI NG, SUMVER, FALL)
PROBE FOR BEST ESTI MATE

YOU CAN ACCEPT A RANGE FOR THE YEAR, BUT PROBE FOR EXACT YEAR!!

QB05 Was this rebated bulb replaced?

Yes

No

Not sure

Ot her response
NO answer

a b wNPE

QB06 Did you replace it with another conpact fluorescent or

anot her type of bulb, like an incandescent?
1 Replaced it with CFL, including a rebated...
2 Repl aced with an incandescent bul b?
3 Repl aced with other type of bulb
4 Repl aced, don't know type
5 Ot her response
6 No answer

Q07 Just two nore quick questions about the rebated bulb in question.
Was/is the bulb installed in a nmoveable lanp or a fixture attached
to the dwelling?

1 Moveabl e | anp

2 Attached fixture
3 Ot her response
4 No answer

Q308 Approxi mately how many hours per day would you say that this
lamp or fixture is switched on (burning, in use).

| NTERVI EMER: ENTER NUMBER OF HOURS

0 = LESS THAN 1 HOUR

DK = DON' T KNOW

OR = OTHER RESPONSE

Q602 Is the hone where these bul bs were installed owner-occupied or rented?
Owner occupi ed

Rent ed

Don't know/ unsure

Ot her response

A WN PP
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Q60

May |

S900.
01
02
03
04
05
06
07
08
09
11
12
13
14
15
16
17
19
20

Woul d you describe the hone as ..
Single fam |y detached
A duplex, triplex, or fourplex
An apartment or condomi niumw th nmore tha...
Mobi | e home
Ot her
Don't know/ unsure

Spoke to person of record \:cnam
Yes
No

pl ease have your nane for validation purposes?

Thank you very much for your tinme. Goodbye.
NO ANSVER
BUSY
ANSVERI NG MACHI NE
DI SCONNECTED PHONE/ NOT | N SERVI CE
VWRONG NUMBER
NO SUCH PERSON
RESPONDENT NOT AVAI LABLE FOR STUDY DURATI ON
RESPONDENT UNDER 18
BUSI NESS/ GOVERNMENT PHONE
I NI TI AL REFUSAL
COMPUTER TONE
LANGUAGE BARRI ER/ SPANI SH
LANGUAGE BARRI ER/ OTHER
CALLBACK
M D- | NTERVI EW TERM NATE
SCE EMPLOYEE
NOT A RESI DENCE
COWVPLETE
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THE SAMPLE NAME, |F ANY IS \:CNAM

THE CALLBACK NAME | S: \ : CBNAME:

Hello, I'm ____ calling fromLuth Research, on behal f of

Sout hern California Edison, the electric conmpany. We are assisting
Edi son in a study of conpact fluorescent |ight bulbs. In 1997, an
Edi son contractor called you and | earned that sone bul bs that you
purchased in late 1994 or early 1995 as part of a rebate program
that Edi son funds, had survived until that point - we're calling
back to briefly check on how these bulbs are doing at your residence
We just have a few questions, and your confidential answers will

be very helpful in this study of the performance of energy efficient

i ghting.

50 I understand that this is a residence?
1 NO not residence
2 Yes conti nue
X Di spose of cal

Q101 May | speak to \:cnam or another person who would know about
a CFB purchase?

[N

Correct person

Correct person called to line
Ref used

Not home, unavail abl e

No such person at this address/phone nunber
Language probl em

o0 WN

QL11 Thanks, may | call back later?

1 Yes
2 No
| NTERVI EVER

ENTER THE YEAR \ bAND\ e THE SEASON! (W NTER, SPRI NG, SUMVER, FALL)
PROBE FOR BEST ESTI MATE
YOU CAN ACCEPT A RANGE FOR THE YEAR, BUT PROBE FOR EXACT YEAR!

Q303 One final question about the rebated bul b(s) that were renoved, danaged
or burned out according to the 1997 survey:

How many were in noveable |anps or other noveable fixtures not attached

to the dwelling?

1 Moveabl e | amp - nunber
2 Ot her response
3 No answer

I NTERVI EMER: ENTER NUMBER OF MOVEABLE LAMPS PROBE FOT BEST ESTI MATE
DON' T KNOW = DK

Q@353 Thinking about this particular rebated bulb ..
Is it currently in use in this |location?

1 Yes

2 No

3 Not sure

4 Ot her response

B54 Was it danmmged or stolen, renoved because of poor service
or did it sinmply burn out?

1 Damaged

2 St ol en

3 Renoved, poor service
4 Si mply burned out
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Moved to a new |l ocation at the home
Don't know

Ot her response

No answer

o ~NOoO O

QB54.5 Please try to remenber when this particular rebated bulb stopped
working -- the month and season of the year if you are able to
estimate it.
(If hesitant) we're looking for the best that you can recall so that
we can | earn nore about how well these energy conserving bul bs survive
out there in the real world.
| NTERVI EVEER:
ENTER THE YEAR \ bAND\ e THE SEASON! (W NTER, SPRI NG, SUMMVER, FALL)
PROBE FOR BEST ESTI MATE
YOU CAN ACCEPT A RANGE FOR THE YEAR, BUT PROBE FOR EXACT YEAR!!
Q@B55 Was it replaced?
1 Yes
2 No
3 Not sure
4 Ot her response
5 NO answer
B56 Did you replace it with another conpact fluorescent or
anot her type of bulb, like an incandescent?
1 Replaced it with CFL, including a rebated...
2 Repl aced with an incandescent bul b?
3 Repl aced with other type of bulb
4 Repl aced, don't know type
5 Ot her response
6 No answer

What other type of bulb was that?

Q357 Anot her question about the rebated bulb. Was/is the bulb installed
in a noveable lanp or a fixture attached to the dwelling?

Moveabl e | anp

Attached fixture

Ot her response

No answer

A WN PP

Q358 One | ast question about the rebated bulb. Approxi mately how many
hours per day would you say this fixture or lanp is switched on
(burning, in use).

| NTERVI EMER: ENTER NUMBER OF HOURS

0 = LESS THAN 1 HOUR

DK = DON' T KNOW

OR = OTHER RESPONSE

| NTERVI EVER:

ENTER THE YEAR \ bAND\ e THE SEASON! (W NTER, SPRI NG, SUMVER, FALL)
PROBE FOR BEST ESTI MATE

YOU CAN ACCEPT A RANGE FOR THE YEAR, BUT PROBE FOR EXACT YEAR!!

Q303 One final question about the rebated bul b(s) that were renoved, danaged,
or burned out according to the 1997 survey:
How many were in noveable |anps or other noveable fixtures not attached
to the dwelling?
1 Moveabl e | anmp - nunber
2 Ot her response
3 No answer
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I NTERVI EMER: ENTER NUMBER OF MOVEABLE LAMPS PROBE FOT BEST ESTI MATE.
DON' T KNOW = DK

Q@53 Thinking about this particular rebated bulb ..
Is it currently in use in this |location?

1 Yes

2 No

3 Not sure

4 Ot her response

@B54 Was it danaged or stolen, renmoved because of poor service,
or did it sinmply burn out?
1 Damaged
St ol en
Rempved, poor service
Si nply burned out
Moved to a new | ocation at the home
Don't know
Ot her response
No answer

O~NO O~ WN

QB54.5 Please try to remenmber when this particular rebated bulb stopped
working -- the month and season of the year if you are able to
estimate it.
(I'f hesitant) we're | ooking for the best that you can recall so that
we can | earn nore about how well these energy conserving bul bs survive
out there in the real world.
| NTERVI EVEER:
ENTER THE YEAR \ bAND\ e THE SEASON! (W NTER, SPRI NG, SUMMVER, FALL)
PROBE FOR BEST ESTI MATE
YOU CAN ACCEPT A RANGE FOR THE YEAR, BUT PROBE FOR EXACT YEAR!!
Q@55 Was it replaced?
1 Yes
2 No
3 Not sure
4 Ot her response
5 NO answer
Q@56 Did you replace it with another conpact fluorescent or
anot her type of bulb, like an incandescent?
1 Replaced it with CFL, including a rebated...
2 Repl aced with an incandescent bul b?
3 Repl aced with other type of bulb
4 Repl aced, don't know type
5 Ot her response
6 No answer

VWhat other type of bulb was that?

Q357 Anot her question about the rebated bulb. Was/is the bulb installed
in a noveable lanmp or a fixture attached to the dwelling?

Moveabl e | anp

Attached fixture

Ot her response

No answer

A WDN PR

358 One | ast question about the rebated bulb. Approxi mately how many
hours per day would you say this fixture or lanp is switched on
(burning, in use).
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I NTERVI EMER: ENTER NUMBER OF HOURS
0 = LESS THAN 1 HOUR

DK = DON' T KNOW

OR = OTHER RESPONSE

| NTERVI EVER:

ENTER THE YEAR \ bAND\ e THE SEASON! (W NTER, SPRI NG, SUMVER, FALL)
PROBE FOR BEST ESTI MATE

YOU CAN ACCEPT A RANGE FOR THE YEAR, BUT PROBE FOR EXACT YEAR!!

Q303 One final question about the rebated bul b(s) that were renoved, danaged,
or burned out according to the 1997 survey:

How many were in noveable |anps or other noveable fixtures not attached

to the dwelling?

1 Moveabl e | anmp - nunber
2 Ot her response
3 No answer

I NTERVI EMER: ENTER NUMBER OF MOVEABLE LAMPS PROBE FOT BEST ESTI MATE.
DON' T KNOW = DK

Q@353 Thinking about this particular rebated bulb ..
Is it currently in use in this |location?

1 Yes

2 No

3 Not sure

4 Ot her response

B54 Was it dammged or stolen, renoved because of poor service,
or did it sinmply burn out?
1 Damaged
St ol en
Renoved, poor service
Si mply burned out
Moved to a new | ocation at the home
Don't know
Ot her response
No answer

O~NO UL WN

QB54.5 Please try to remenmber when this particular rebated bulb stopped
working -- the nonth and season of the year if you are able to
estimate it.

(I'f hesitant) we're looking for the best that you can recall so that

we can | earn nmore about how well these energy conserving bul bs survive
out there in the real world.

| NTERVI EVER:

ENTER THE YEAR \ bAND\ e THE SEASON! (W NTER, SPRI NG, SUMVER, FALL)

PROBE FOR BEST ESTI MATE

YOU CAN ACCEPT A RANGE FOR THE YEAR, BUT PROBE FOR EXACT YEAR!!

B55 Was it replaced?

Yes

No

Not sure

Ot her response
NO answer

a b wnNPE

B56 Did you replace it with another conpact fluorescent or

anot her type of bulb, Iike an incandescent?
1 Replaced it with CFL, including a rebated...
2 Repl aced with an incandescent bul b?
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3 Repl aced with other type of bulb
4 Repl aced, don't know type
5 Ot her response
6 No answer
VWhat other type of bulb was that?
QB57 Anot her question about the rebated bulb. Was/is the bulb installed
in a noveable lanmp or a fixture attached to the dwelling?
1 Moveabl e | anp
2 Attached fixture
3 Ot her response
4 No answer
358 One | ast question about the rebated bulb. Approxi mately how many
hours per day would you say this fixture or lanp is switched on
(burning, in use).
| NTERVI EWMER: ENTER NUMBER OF HOURS
0 = LESS THAN 1 HOUR
DK = DON' T KNOW
OR = OTHER RESPONSE
602 Just two nore questions about your home, if | may.
I's the hone where these bul bs were installed owner-occupied or rented?
1 Owner occupi ed
2 Rent ed
3 Don't know/ unsure
4 Ot her response
Q03 Would you describe the hone as ..
1 Single famly detached
2 A dupl ex, triplex, or fourplex
3 An apartnent or condom niumw th nore tha...
4 Mobi | e home
6 Don't know/ unsure
7 Ot her response
S900. Thank you very nuch for your tine. Goodbye.
01 NO ANSVEER
02 BUSY
03 ANSWVERI NG MACHI NE
04 DI SCONNECTED PHONE/ NOT | N SERVI CE
05 WRONG NUMBER
06 NO SUCH PERSON
07 RESPONDENT NOT AVAI LABLE FOR STUDY DURATI ON
08 RESPONDENT UNDER 18
09 BUSI NESS/ GOVERNMENT PHONE
11 I NI TI AL REFUSAL
12 COVPUTER TONE
13 LANGUAGE BARRI ER/ SPANI SH
14 LANGUAGE BARRI ER/ OTHER
15 CALLBACK
16 M D- | NTERVI EW TERM NATE
17 SCE EMPLOYEE
19 NOT A RESI DENCE
20 COMPLETE

C13



R= Resp O dPunch New Code Text
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Appendix D:

Final Modd Run and Auxiliary/
Followup Data

D-1



Final Phase 2 Run ANAL0101.

D-2



lanal 0101 - phase 2 analysis over all data, adding dsra9702/xen

22, 1999 1

--rundesc= Phase 2 nodeling (drop sfdet to end nodeling) , nodel gganle ---
--(dist type= gamm )

VE| GHT USED= bul bs * wsanp

OOUTDATASETS PREFI XED AS gganRe

OMODEL TYPE = gammm

OCOVARI ATES ARE dsrafoll dsranonc |uthgen dsra9702

0DOl NG DESCRI PTI VE STATS FI RST? NO

lanal 0101 - phase 2 analysis over all data, adding dsra9702/xen
22, 1999 2

--rundesc= Phase 2 nodeling (drop sfdet to end nodeling) , nodel ggamle ---
----------- nodel results --------------

Lifereg Procedure

Dat a Set =WORK. | NPUT

Dependent Vari abl e=Log( LO2MO) Low mont hs, i terval censoring
Dependent Vari abl e=Log( UP2MO) Upper nmonths, intvl censoring
Wei ght Vari abl e =WI Casewt : bul bs * wsanp

Noncensored Val ues= 99 Right Censored Val ues= 1482

Left Censored Val ues= 0 Interval Censored Values= 218

Observations with Mssing Values= 12

Log Li kelihood for GAMMA -1357.91068

D-3

00: 08 Monday,

Mar ch

out si de | oghrs hrsdayp

00: 08 Monday,

Mar ch



lanal 0101 -
22, 1999 3

phase 2 anal ysis over

al

dat a,

addi ng dsra9702/ xen

--rundesc= Phase 2 nodeling (drop sfdet
nodel results --------------

Lifereg Procedure

Variable DF

I NTERCPT
DSRAFOLL
DSRANONC
LUTHGEN
DSRA9702
OUTSI DE
LOGHRS
HRSDAYP
SCALE
SHAPE

Lagrange Ml tiplier

Lagrange Multiplier

ORRRRRERRER

0

Estimate Std Err

5.6638482 0.271305
-0.7102345 0.27694

0.68820552 0. 288846
0. 1427644 0.154842
-0.6435428 0.270594
-0.0768778 0.081399
-0.23418 0.049373
-0.7913617 0.238889
0.43199 0
1.81341 0

Esti mated Correl ation Matrix

| NTERCPT

DSRAFOL

DSRANONC
LUTHGEN

DSRA970

OUTSI DE
LOGHRS
HRSDAYP
SCALE
SHAPE

| NTERCPT

DSRAFOL

L

2

L

I NTERCPT

1. 000000
-0.936189
-0.212589
-0. 532554
-0.945561

0. 052641
-0.184453
- 0. 849320

0
0

OUTSI DE

0. 052641
-0.011189

Chi Square for

Chi Square for

pop sanpl e

to end nodeling) , model ggamle ---

Chi Square Pr>Chi Label/Val ue

435. 8207 0.0001 Intercept

6.577056 0.0103 Dummy for DSRA foll owup sanple
5.676808 0.0172 Dummy for DSRA re-try sanple
0.850089 0.3565 Dumy for LUTH genera
5.656126 0.0174

0.892006 0.3449 Dummy for outside |locn
22.49706 0.0001 Log(hrs/day + .5)
10.97386 0.0009 Vvar hrsdayl mean- pl ugged

Scal e 0.772482 Pr>Chi

Gamma scal e parameter
Gamma shape parameter

Shapel 0.541083 Pr>Chi is

DSRAFOLL

[eNelNeoNeoNoNoll o)

-0
-0

. 936189
. 000000
. 208581
. 523590
. 950315
. 011189
. 047927
. 857980

0

0

LOGHRS

184453
047927

is 0.3795

0.4620.

DSRANONC

[cNeNeoNeNol NelNe]

. 212589
. 208581

000000

. 336584
. 213809
. 031622
. 006357
. 028453

0
0

HRSDAYP

-0
0

849320
857980

D-4

LUTHGEN

. 532554
. 523590
. 336584
. 000000
. 535723
. 038595
. 001891
. 209148

[cNeoNeoNeN NeolNoNe]

00: 08 Monday,

DSRA9702

. 945561
. 950315
. 213809
. 535723
. 000000
. 015975
. 090987
. 878679

OO OFr OO0OO0OO0o

Mar ch



DSRANONC
LUTHGEN
DSRA9702
OUTSI DE
L OGHRS
HRSDAYP
SCALE
SHAPE

-0
-0
-0
. 000000
-0
-0

031622
038595
015975

400355
010179
0
0

. 006357
. 001891
-0
-0
. 000000
-0

090987
400355

100082
0
0

. 028453
. 209148
878679
. 010179
. 100082
. 000000
0
0

P O OOOOo

D-5
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lanal 0101 -
22, 1999

4

phase 2 anal ysis over

all data,

addi ng dsra9702/ xen

--rundesc= Phase 2 nodeling (drop sfdet
sel ected covariate |levels

-------- esti mat es,
CNTLNAME QUANTI LE
DSRAFOLL 0. 1000
DSRAFOLL 0. 2500
DSRAFOLL 0. 5000
DSRAFOLL 0. 7500
DSRAFOLL 0. 9000
DSRANONC 0. 1000
DSRANONC 0. 2500
DSRANONC 0. 5000
DSRANONC 0. 7500
DSRANONC 0. 9000
LUTHGEN 0.1000
LUTHGEN 0. 2500
LUTHGEN 0. 5000
LUTHGEN 0. 7500
LUTHGEN 0. 9000
XENERGY 0. 1000
XENERGY 0. 2500
XENERGY 0. 5000
XENERGY 0. 7500
XENERGY 0. 9000
DSRA9702 0. 1000
DSRA9702 0. 2500
DSRA9702 0. 5000
DSRA9702 0. 7500
DSRA9702 0. 9000
QUTSI DE 0. 1000
OUTSI DE 0. 2500
QOUTSI DE 0. 5000
QOUTSI DE 0. 7500
QUTSI DE 0. 9000
I NSI DE 0. 1000
| NSI DE 0. 2500
| NSI DE 0. 5000
I NSI DE 0. 7500
| NSI DE 0. 9000
MANUAL 0. 1000
MANUAL 0. 2500
MANUAL 0. 5000

PTI ME

19. 77
40. 59
70.73
101.8
127. 4
80. 07
164. 3
286. 4
412.2
515.7
46. 41
95. 25
166. 0
238.9
298.9
40. 23
82.58
143.9
207.1
259.1
21.14
43. 39
75. 60
108.8
136. 2
19. 89
40. 83
71.15
102. 4
128.1
21. 48
44.10
76. 84
110.6
138. 4
21.14
43. 39
75.60

LOWERSO

18. 00
36. 95
64. 39
92. 68
116.0
51.37
105.4
183.7
264.5
330.9
34.92
71.68
124.9
179.8
224.9
28. 67
58. 84
102.5
147.6
184.6
19.94
40.92
71. 30
102.6
128. 4
18.01
36. 97
64. 42
92.73
116.0
20.17
41. 40
72.13
103.8
129.9
19.94
40. 92
71.30

UPPER80O

21.72
44.58
77.69
111.8
139.9
124.8
256.1
446. 3
642. 4

8

to end nodeling) , node

LOWER90

17.53
35.99
62.71
90. 27
112.9
45. 34
93. 07
162. 2
233. 4
292.1
32. 24
66. 17
115.3
166.0
207.6
26. 06
53. 49
93.21
134.2
167.9
19.61
40. 25
70. 14
101.0
126.3
17.52
35.95
62. 65
90. 18
112.8
19.81
40. 67
70. 86
102.0
127.6
19.61
40. 25
70. 14

D-6

ggane ---

UPPER90

22.30
45.78
79.77
114.8
143.7
141. 4
290. 2
505. 6
727.8

6

STDE

07
07
07
07
07
35
35
35
35
35
22
22
22
22
22
26
26
26
26
26
05
05
05
05
05
08
08
08
08
08
05
05
05
05
05
05
05
05

COOOLOOO0O0O0OLO0O0O0O0O0O0O00O0O0O0O0O0O0O0O0O0O0O00O0000O00OO0O

00: 08 Monday,

Mar ch



MANUAL
MANUAL
NONMAN
NONMAN
NONMAN
NONMAN
NONMAN
HRS=1

HRS=1

[eNeoNeoNeoNeoNolNolNolNo]

. 7500
. 9000

1000
2500
5000
7500
9000

. 1000
. 2500

108.8
136. 2
21.14
43. 39
75. 60
108.8
136. 2
26. 97
55. 36

102.6
128. 4
19. 94
40. 92
71. 30
102.6
128. 4
24. 47
50. 22

115.4
144. 4
22.41
46. 00
80. 16
115.4
144. 4
29.73
61.03

101.0
126.3
19.61
40. 25
70. 14
101.0
126. 3
23. 80
48. 86

D-7

117.3
146.8
22.79
46. 77
81. 49
117.3
146. 8
30. 56
62.73

P00

05
05
05
05
05
05
05
08
08



lanal 0101
22, 1999

- phase 2 anal ysis over

5

al

dat a,

addi ng dsra9702/ xen

--rundesc= Phase 2 nodeling (drop sfdet
estimtes,

CNTLNAME

HRS=1

HRS=1

HRS=1

HRS=10
HRS=10
HRS=10
HRS=10
HRS=10
HRS=20
HRS=20
HRS=20
HRS=20
HRS=20

QUANTI LE

[eNeoNeoNeoNoNeoNolNolNolNolNolNolNo]

5000
7500
9000
1000
2500
5000
7500
9000
1000
2500

. 5000
. 7500
. 9000

sel ected covariate |levels

PTI ME

96.

47

138.9
173.7

17.
35.
61.
88.

10
10
16
04

110.1

14.
30.
52.
75.
94.

62
01
29
27
17

LOWERSO

87.

50

126.0
157.6

15.
32.
56.
81.

91
66
91
92

102.5

13.
27.
47.
67.
84.

19
06
16
88
93

to end nodeling)

UPPER80O

106. 3
153.1
191.5
18. 38
37.72
65.72
94. 60
118. 4
16. 21
33. 27
57.98
83. 46
104.4

LOWER90

85.

node

14

122.5
153.3

15.
32.
55.
80.

59
01
77
28

100. 4

12.
26.
45.
65.
82.

81
29
81
94
49

D-8

ggane ---

UPPER90

109.3
157.3
196. 8
18. 75
38. 49
67.06
96. 54
120.8
16. 69
34. 26
59. 69
85. 92
107.5

STDE

08
08
08
06
06
06
06
06
08
08
08
08
08

COLLOoLoo0000000o

00: 08 Monday,

Mar ch



lanal 0101 - phase 2 analysis over all data, adding dsra9702/xen 00: 08 Monday, March
22, 1999 6

--rundesc= Phase 2 nodeling (drop sfdet to end nodeling) , nodel ggamle ---
-------- Plotting Cox-Snell Residuals ------------
------------ (Via LIFETEST) -------------mmmmmm--
The LI FETEST Procedure
Summary of the Nunmber of Censored and Uncensored Val ues
Tot al Fai |l ed Censored %Censored

1799 317 1482 82.3791

NOTE: There were 12 observations with m ssing val ues, negative time values or frequency values less than 1.

D-9



lanal 0101 - phase 2 analysis over all data, adding dsra9702/xen 00: 08 Monday, March
22, 1999 13

--rundesc= Phase 2 nodeling (drop sfdet to end nodeling) , nodel ggamle ---
---- Estimated Survival Probabilities - Plotted -----

Pl ot of P_SURV*MONTHS. Synbol used is 's'.

SS

o
e
~

— v < U< S Ccow

~“TMmown~—
+--—- +--—- + -+ -+ -+ +— — — +— — — + — — — +

D-10



Months frominstallation
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Appendix E1:

Phase 1 “final competitor” models
(including diagnostics and followups)

El-1



Phase 1 End Modds
ANAL 0051, 52, 55.

El-2



lanal 0051 - phase 1 analysis over relatively non-censored data
21, 1999 12

------ bul b wei ghted statuses and tines, overall ------
——————————— nodel results --------------

Li fereg Procedure

Dat a Set =WORK. | NPUT

Dependent Vari abl e=Log(LO2MO) Low mont hs, i terval censoring
Dependent Vari abl e=Log( UP2MO) Upper months, intvl censoring
Wei ght Variabl e =WI Casewt: bul bs * wsanp

Noncensored Val ues= 99 Right Censored Val ues= 423

Left Censored Val ues= 0 Interval Censored Values= 39

Cbservations with M ssing Values= 12

Log Likelihood for GAMMA -415. 9368858

E1-3

17: 40 Sunday,

Mar ch



lanal 0051 -
21, 1999 13

phase 1 anal ysis over

relatively non-censored data

------ bul b wei ghted statuses and tines, overall -
——————————— nodel results --------------
Li fereg Procedure
Variable DF Estimate Std Err Chi Square Pr>Chi Label/Val ue
| NTERCPT 1 4.99772174 0.208868 572.53 0.0001 Intercept
DSRAFOLL 1 -0.0904284 0.136684 0.437701 0.5082 Dummy for DSRA foll owup sanple
DSRANONC 1 0.26690671 0.291906 0.836054 0.3605 Dummy for DSRA re-try sanple
OUTSI DE 1 -0.1630067 0.131289 1.541547 0.2144 Dummy for outside |locn
LOGHRS 1 -0.3528612 0.07372 22.91079 0.0001 Log(hrs/day + .5)
HRSDAYP 1 0.37443034 0.187668 3.980734 0.0460 Var hrsdayl mean- pl ugged
SFDET 1 0.28347859 0.146871 3.725342 0.0536 SINGLE FAM LY DETACHED
SFDETP 1 15.3469202 19190.68 6.395E-7 0.9994 Var sfdetl mean- pl ugged
SCALE 1 0.43198814 0.175139 Gamma scal e parameter
SHAPE 1 1.81341135 0.745172 Gamma shape paraneter
Estimated Correlation Matrix
| NTERCPT DSRAFOLL DSRANONC OUTSI DE
| NTERCPT 1. 000000 -0.424267 -0.061201 - 0. 025952
DSRAFOLL -0.424267 1. 000000 0. 043274 -0.080501
DSRANONC -0.061201 0. 043274 1. 000000 -0.023728
OUTSI DE - 0. 025952 -0.080501 -0.023728 1. 000000
LOGHRS -0.591531 0.030248 0.016203 -0.029108
HRSDAYP -0. 146831 0.519386 -0.274832 -0.159939
SFDET -0. 423596 -0.133243 0. 081528 -0.149384
SFDETP 0. 000027304 6.5815124E- 8 0. 000002477 -0.000004645
SCALE -0. 056414 0. 051048 0.017121 -0.010147
SHAPE 0. 151512 -0.062629 -0.001129 -0.009326
HRSDAYP SFDET SFDETP SCALE

El-4

17: 40 Sunday,

LOGHRS

-0.591531
0.030248
0.016203

-0.029108
1. 000000

-0.126442

-0.073135

-0.000020846

-0.415096

0. 339570

SHAPE

Mar ch



| NTERCPT
DSRAFOLL
DSRANONC
OUTSI DE
LOGHRS
HRSDAYP
SFDET
SFDETP
SCALE
SHAPE

-0.146831
0.519386
-0.274832
-0.159939
-0.126442
1. 000000
-0.115563
0.000012314
0.119134
-0. 086285

-0.423596
-0.133243
0.081528
-0.149384
-0.073135
-0.115563
1.000000
0.000006004
0. 279427
-0.252141

0

000027304

6.5815124E-8

. 000002477
. 000004645
. 000020846
. 000012314
. 000006004

1. 000000

. 000002994
. 000010611

El1-5

-0.056414
0.051048
0.017121

-0.010147

-0.415096
0.119134
0. 279427

0.000002994
1. 000000
-0.978038

0. 151512
-0.062629
-0.001129
-0. 009326

0. 339570
-0. 086285
-0. 252141

0.000010611
-0.978038
1. 000000



lanal 0051
21, 1999

- phase 1 analysis over

14

relatively non-censored data

------ bul b wei ghted statuses and tines,
sel ected covariate |levels

CNTLNAME

DSRAFOLL
DSRAFOLL
DSRAFOLL
DSRAFOLL
DSRAFOLL
DSRANONC
DSRANONC
DSRANONC
DSRANONC
DSRANONC
LUTHGEN
LUTHGEN
LUTHGEN
LUTHGEN
LUTHGEN
XENERGY
XENERGY
XENERGY
XENERGY
XENERGY
DSRA9702
DSRA9702
DSRA9702
DSRA9702
DSRA9702
OUTSI DE
OUTSI DE
OUTSI DE
OUTSI DE
OUTSI DE
I NSI DE
I NSI DE

esti mat es,

QUANTI LE

. 1000
. 2500
. 5000
. 7500
. 9000
. 1000
. 2500
. 5000
. 7500
. 9000
. 1000
. 2500
. 5000
. 7500
. 9000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1000

. 2500
. 5000
. 7500
. 9000
. 1000
. 2500
. 5000
. 7500
. 9000
. 1000
. 2500
. 5000
. 7500
. 9000
. 1000
. 2500

PTI ME

20. 20
41. 46
72.24
104.0
130.1
28.87
59. 26
103.3
148.6
186.0
22.11
45. 38
79.08
113.8
142. 4
22.11
45. 38
79.08
113.8
142. 4
22.11
45. 38
79.08
113.8
142. 4
19. 44
39.91
69. 53
100.1
125.2
22.88
46. 97

LOWERSO

6
21.
51.
77.
90.

8
28.
61.
91.

53
97
29
28
22
87
51
99
51

109.4

7
24.
55.
83.
97.

7
24.
55.
83.
97.

7.
24.
55.
83.
97.

6.
20.
47.
71.
83.

7.
24.

18
06
57
34
70
18
06
57
34
70
18
06
57
34
70
25
80
59
26
96
44
89

overal | ---

UPPER8O

62.51
78. 24
101.7
139.9
187.6
93. 97
123.2
172.0
241.5
316. 2
68. 04
85.61
112.5
155.5
207.6
68. 04
85.61
112.5
155.5
207.6
68. 04
85.61
112.5
155.5
207.6
60. 49
76.56
101.6
140.6
186. 8
70. 41
88. 63

LOWER90

4.
18.
46.
71.
81.

6
23.
53.
79.
94.

5.
20.
50.
76.
87.

5.
20.
50.
76.
87.

5.
20.
50.
76.
87.

4.
17.
42.
64.
75.

5.
20.

75
37
58
09
39
37
20
70
84
22
24
12
32
35
87
24
12
32
35
87
24
12
32
35
87
54
32
78
77
03
42
82

El-6

UPPER90

85. 89
93. 54

112.
152.
207.
130.
151.
198.
276.
367.

0

= 00 o0~ O O

93. 35

102.
124.
169.
230.

3
3
7
8

93. 35

102.
124.
169.
230.

3
3
7
8

93. 35

102.
124.
169.
230.

3
3
7
8

83. 24
91. 95

113.
154.
2009.

0
7
0

96. 58

106.

0

STDE

88
50
27
23
29
92
57
40
38
41
88
50
28
24
29
88
50
28
24
29
88
50
28
24
29
89
51
30
27
31
88
50

COOOOLOOOO0O0OLO0O0O0O00O0O0O0O0O0O0O0O0O0O0O00000C0O

17: 40 Sunday,

Mar ch



I NSI DE
I NSI DE
I NSI DE
MANUAL
MANUAL
MANUAL
MANUAL
MANUAL
NONMAN
NONMAN
NONMAN
NONMAN
NONMAN
HRS=1

HRS=1

[eNeoNeoNeoNeoNeoNolNolNolNolNolNolNolNolNol

. 5000
. 7500

9000
1000
2500
5000
7500
9000
1000
2500
5000
7500
9000

. 1000
. 2500

81. 85
117.8
147. 4
22.11
45. 38
79.08
113.8
142. 4
22.11
45. 38
79.08
113.8
142. 4
31.92
65. 51

57.
86.

45
11

101.0

.18
24.
55.
83.
97.
.18
24.
55.
83.
97.
10.
33.

06
57
34
70

06
57
34
70
01
35

116. 6
161. 2
215.2
68. 04
85.61
112.5
155.5
207.6
68. 04
85.61
112.5
155.
207.
101.
128.

~N~N oo

52.
78.
90.
.24
20.
50.
76.
87.
.24
20.
50.
76.
87.
.23
27.

01
85
76

12
32
35
87

12
32
35
87

58

El-7

128.8
176.0
239. 4
93. 35
102.3
124.3
169.7
230. 8
93. 35
102.
124.
169.
230.
141.
155.

w

OO 00 ~N W

coocoooo0o00000000

28
24
30
88
50
28
24
29
88
50
28
24
29
91
53



lanal 0051
21, 1999

- phase 1 analysis over

15

relatively non-censored data

------ bul b wei ghted statuses and tines,
sel ected covariate |evels

CNTLNAME

HRS=1

HRS=1

HRS=1

HRS=10
HRS=10
HRS=10
HRS=10
HRS=10
HRS=20
HRS=20
HRS=20
HRS=20
HRS=20

esti mat es,

QUANTI LE

[eNeNeoNeoNeolNoNolNoNolNolNolNolNe)

. 5000

7500
9000
1000
2500
5000
7500
9000
1000
2500
5000

. 7500
. 9000

PTI ME

114.2
164. 3
205.6

16.
32.
57.
82.

06
97
45
70

103.5

12.
26.
45.
65.
81.

69
04
37
31
71

LOWERSO

76.

31

113.9
133.6

5
17.
41.
62.
73.

4.
14.
32.
49.
58.

35
91
41
26
19
28
30
87
42
40

overal | ---

UPPER8O

170.8
237.0
316. 3
48. 25
60. 69
79.72
109.8
146. 3
37.58
47. 41
62.63
86. 31
114.3

LOWER90

68.

13

102.8
118. 4

3
15.
37.
57.
66.

3
12.
30.
45.
53.

92
09
76
48
40
16
08
02
69
13

E1-8

UPPER90

191.3
262. 8
357.0
65. 75
72.06
87.41
119.0
161. 2
51. 00
56. 11
68. 58
93. 35
125.7

STDE

31
29
34
86
48
26
22
27
85
47
25
22
26

©cooocooo0000000

17: 40 Sunday,

Mar ch



lanal 0051 - phase 1 analysis over relatively non-censored data 17: 40 Sunday, March
21, 1999 18

------ bul b wei ghted statuses and times, overall ------
-------- Plotting Cox-Snell Residuals ------------
------------ (Via LIFETEST) -------------mmmmmm--

The LI FETEST Procedure

-Log(Survival Function) Estimates

-LOG SDF |
|
1.4 +
+A
I ++++
| +++
| ++++
1.2 + +++
| ++++
| +++
| ++++
N | +++
e 1.0 + ++++
g | ++++
a | +++
t | ++++
i | +++
\; 0.8 + ++++
e +++
I ++++
L | A+
o] | +
g 0.6 + A
| A
S | A+++A
D | +A
F | AA
0.4 + AA
| AA
| AAAA
| AAAA
| AA+A
0.2 + AAAAA
| AAA
| AAAA
| AAA
| A+AA

E1-9
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lanal 0051 - phase 1 analysis over relatively non-censored data 17: 40 Sunday, March
21, 1999 23

------ bul b wei ghted statuses and times, overall ------
---- Estimated Survival Probabilities - Plotted -----

Pl ot of P_SURV*MONTHS. Synmbol used is 's'

SS
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Months frominstallation
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lanal 0052 - phase 1 analysis over relatively non-censored data
21, 1999 1

--rundesc= Phase 1 nodeling , nodel weiblc ---

--(dist type= weibull )

VEI GHT USED= bul bs * wsanp

OOUTDATASETS PREFI XED AS wei blc

OMODEL TYPE = wei bul

OCOVARI ATES ARE dsrafoll dsranonc outside |oghrs hrsdayp sfdet sfdetp

0DOI NG DESCRI PTI VE STATS FI RST? NO

lanal 0052 - phase 1 analysis over relatively non-censored data
21, 1999 2

--rundesc= Phase 1 nodeling , nmodel weiblc ---
----------- nodel results --------------

Lifereg Procedure

Dat a Set =WORK. | NPUT

Dependent Vari abl e=Log(LO2MO) Low mont hs, i terval censoring
Dependent Vari abl e=Log( UP2MO) Upper nmonths, intvl censoring
Wei ght Vari abl e =WI Casewt: bul bs * wsanp

Noncensored Val ues= 99 Right Censored Val ues= 423

Left Censored Val ues= 0 Interval Censored Values= 39

Observations with Mssing Values= 12

Log Likelihood for WEIBULL -417.9862059

E1-13

17: 43 Sunday,

17: 43 Sunday,

Mar ch

Mar ch



lanal 0052 -
21, 1999 3

phase 1 anal ysis over

relatively non-censored data

--rundesc= Phase 1 nodeling
results

node

Li fereg Procedure

Variable DF

I NTERCPT
DSRAFOLL
DSRANONC
OUTSI DE
LOGHRS
HRSDAYP
SFDET
SFDETP
SCALE

PR RPRRPRRRRERR

Esti mate

4.95705288
- 0. 0544975
0. 25694429
-0.1510471
-0.4033925
0.42190342
0.39267977
14.6291937
0.72469277

Std Err

0.222223
0. 15392
0. 295036
0.146149

0.081
0.199627
0.164789
22210. 28
0. 05929

Esti mated Correlation Matrix

| NTERCPT
DSRAFOLL
DSRANONC
OUTSI DE
L OGHRS
HRSDAYP
SFDET
SFDETP
SCALE

I NTERCPT
DSRAFOLL

model wei blc

Chi Squar e

497. 5886
0.125361
0. 758453
1.068158
24.80165
4.46672
5.678306
4. 338E-7

Pr >Chi

. 0001
. 7233
3838
3014
0001
0346
. 0172
. 9995

[eNeoNoNeolNoNolNoNo]

Label / Val ue

I ntercept

Dumry for DSRA foll owup sanple
Dummy for DSRA re-try sanple
Dummy for outside |ocn

Log(hrs/day + .5)
Var hrsdayl

mean- pl ugged

SI NGLE FAM LY DETACHED

Var sfdetl

mean- pl ugged

Extrenme val ue scal e paraneter

| NTERCPT

1. 000000

- 0. 408755
-0.088887
-0. 028756
-0.594449
-0.151393
-0. 443175
0.000017877
0. 394230

HRSDAYP

-0.151393
0. 546554

DSRAFOLL

-0.408755
1.000000

0. 053921
-0.064032
-0.021128
0. 546554
-0.114713
0.000003133
-0.012813

SFDET

-0.443175
-0.114713

DSRANONC

-0.088887
0. 053921
1.000000

-0.019170
0. 020601

-0.268002
0. 099735

0.000001137
0.066737

SFDETP

0. 000017877
0.000003133

El-14

OUTSI DE

-0.028756
-0. 064032
-0.019170

1. 000000
-0.061023
-0.121833
-0.098339
-0.000001151
-0. 047905

SCALE

0.394230
-0.012813

17: 43 Sunday,

LOGHRS

-0.594449
-0.021128

0. 020601
-0.061023

1. 000000
-0.165026
-0. 059936
-0.000018939
-0.378338

Mar ch



DSRANONC -0. 268002 0.099735 0.000001137 0. 066737

OUTSI DE -0.121833 -0.098339 -0.000001151 -0. 047905
L OGHRS -0.165026 -0.059936 -0.000018939 -0.378338
HRSDAYP 1. 000000 -0.116994 0. 000011012 0.160528
SFDET -0.116994 1.000000 0. 000007892 0.178316
SFDETP 0.000011012 0.000007892 1. 000000 0.000051152
SCALE 0.160528 0.178316 0. 000051152 1. 000000

El1-15



lanal 0052 -
21, 1999

phase 1 anal ysis over

relatively non-censored data

--rundesc= Phase 1 nodeling ,
———————— estimtes,

CNTLNAME

DSRAFOLL
DSRAFOLL
DSRAFOLL
DSRAFOLL
DSRAFOLL
DSRANONC
DSRANONC
DSRANONC
DSRANONC
DSRANONC
LUTHGEN
LUTHGEN
LUTHGEN
LUTHGEN
LUTHGEN
XENERGY
XENERGY
XENERGY
XENERGY
XENERGY
DSRA9702
DSRA9702
DSRA9702
DSRA9702
DSRA9702
OUTSI DE
OUTSI DE
OUTSI DE
OUTSI DE
OUTSI DE
I NSI DE
I NSI DE

QUANTI LE

. 1000
. 2500
. 5000
. 7500
. 9000
. 1000
. 2500
. 5000
. 7500
. 9000
. 1000
. 2500
. 5000
. 7500
. 9000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1000

. 2500
. 5000
. 7500
. 9000
. 1000
. 2500
. 5000
. 7500
. 9000
. 1000
. 2500
. 5000
. 7500
. 9000
. 1000
. 2500

PTI ME

20. 08
41.57
78.63
129.9
187.7
27.41
56. 76
107. 4
177. 4
256. 3
21. 20
43. 90
83. 03
137.2
198. 2
21. 20
43. 90
83. 03
137.2
198.2
21. 20
43. 90
83. 03
137.2
198. 2
18.82
38. 97
73.70
121.8
175.9
21.89
45. 32

nmodel

LOWERSO

17.52
37.41
69. 81
111.7
156.7
18. 28
38. 00
71.27
116. 2
165.5
17.60
37.19
69. 66
112. 4
158.5
17. 60
37.19
69. 66
112. 4
158.5
17. 60
37.19
69. 66
112. 4
158.5
14.73
31.04
58. 40
94. 88
134.6
18. 15
38. 30

wei blc ---
sel ected covariate |evels

UPPER8O

23.01
46. 19
88. 56
151.1
224.9
41.11
84.79
161.7
271.0
396. 9
25.53
51.81
98. 97
167.5
247. 7
25.53
51.81
98. 97
167.5
247. 7
25.53
51.81
98. 97
167.5
247. 7
24.04
48. 92
93.02
156. 3
230.0
26. 40
53. 64

LOWER90

16. 86
36. 32
67.51
107.1
148.9
16. 31
33.94
63.51
103.1
146. 3
16. 71
35.50
66. 30
106. 3
148.9
16. 71
35.50
66. 30
106. 3
148.9
16. 71
35.50
66. 30
106. 3
148.9
13.75
29.12
54.70
88. 45
124.8
17.21
36. 53

E1-16

UPPER90

23.90
47.59
91.57
157.7
236.6
46. 08
94. 93
181.5
305.3
448.9
26. 90
54. 29
104.0
177.2
263. 8
26.90
54. 29
104.0
177.2
263. 8
26. 90
54. 29
104.0
177. 2
263. 8
25.75
52.16
99. 31
167.7
248.0
27. 83
56. 24

STDE

11
08
09
12
14
32
31
32
33
34
15
13
14
16
17
15
13
14
16
17
15
13
14
16
17
19
18
18
20
21
15
13

COOOOLOOOO0O0OLO0O0O0O00O0O0O0O0O0O0O0O0O0O0O00000C0O

17: 43 Sunday,

Mar ch



I NSI DE
I NSI DE
I NSI DE
MANUAL
MANUAL
MANUAL
MANUAL
MANUAL
NONMAN
NONMAN
NONMAN
NONMAN
NONMAN
HRS=1

HRS=1

[eNeoNeoNeoNeoNeoNolNolNolNolNolNolNolNolNol

. 5000
. 7500

9000
1000
2500
5000
7500
9000
1000
2500
5000
7500

. 9000
. 1000
. 2500

85.72
141.7
204.6
21. 20
43. 90
83. 03
137.2
198. 2
21. 20
43. 90
83. 03
137.2
198.2
32. 26
66. 80

71.68
115.7
163.1
17.60
37.19
69. 66
112. 4
158.5
17. 60
37.19
69. 66
112. 4
158.5
26. 45
54.90

102.5
173.5
256.6
25.53
51.81
98. 97
167.5
247. 7
25.53
51.81
98. 97
167.5
247. 7
39.33
81.28

68. 17
109. 2
153.1
16. 71
35.50
66. 30
106. 3
148.9
16. 71
35.50
66. 30
106. 3
148.9
25.02
51.95

El-17

107.8
183.7
273.5
26. 90
54.29
104.0
177.2
263. 8
26.90
54. 29
104.0
177.2
263.8
41.59
85. 89

coocoooo0o00000000

14
16
18
15
13
14
16
17
15
13
14
16
17
15
15



lanal 0052
21, 1999

- phase 1 analysis over

relatively non-censored data

--rundesc= Phase 1 nodeling
estimtes,

CNTLNAME

HRS=1

HRS=1

HRS=1

HRS=10
HRS=10
HRS=10
HRS=10
HRS=10
HRS=20
HRS=20
HRS=20
HRS=20
HRS=20

QUANTI LE

[eNeNeoNeoNeolNoNolNoNolNolNolNolNe)

. 5000

7500
9000
1000
2500
5000
7500
9000
1000
2500
5000

. 7500
. 9000

sel ected covariate |evels

PTI ME

126.3
208. 8
301.6
14.71
30. 47
57. 63
95. 23
137.6
11. 23
23. 26
44. 00
72.71
105.0

model wei blc ---

LOWERSO

101.6
163. 2
229.9
11.78
25.15
47.74
77.85
110.5
8. 60
18. 40
35.17
57.81
82.56

UPPER8O

157.0
267.0
395.6
18. 37
36.91
69. 56
116.5
171.2
14. 68
29. 41
55. 04
91. 45
133.6

LOWER90

95.61
152.3
213.0
11. 07
23.83
45. 28
73.56
103.9
7.97
17.22
33. 02
54.19
77.16

E1-18

UPPER90

166. 9
286. 2
427.0
19. 56
38. 96
73. 35
123.3
182.1
15. 82
31. 42
58. 62
97.54
142.9

STDE

17
19
21
17
15
15
16
17
21
18
17
18
19

COLOOLO0O0000000

17: 43 Sunday,

Mar ch



lanal 0052 - phase 1 analysis over relatively non-censored data
21, 1999 8

--rundesc= Phase 1 nodeling , nmodel weiblc ---
-------- Plotting Cox-Snell Residuals ------------
------------ (Via LIFETEST) -------------mmmmmm--
The LI FETEST Procedure

-Log(Survival Function) Estimates

-LOG SDF |
|
1.4 +
|
|
|
|
1.2 +
|
|
|
N |
e 1.0 +
g |
a |
t |
[ |
\% 0.8 +
e |
|
L |
0 |
g 0.6 + +A
| A
S | A++A
D | A+A
F | A+A
0.4 + AA
| AA
| AA
| +AA
| AAA
0.2 + AAAAA
| AAA
| AAA
| AAAA
| A+AA

E1-19
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+++
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+++

+++

+++

++++

+++

+++

+++

+++

17: 43 Sunday,

Mar ch
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lanal 0052 - phase 1 analysis over relatively non-censored data 17: 43 Sunday, March
21, 1999 13

--rundesc= Phase 1 nodeling , nmodel weiblc ---
---- Estimated Survival Probabilities - Plotted -----

Pl ot of P_SURV*MONTHS. Synmbol used is 's'
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Months frominstallation
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lanal 0055 - phase 1 analysis over relatively non-censored data
21, 1999 1

--rundesc= Phase 1 nodeling , nodel Iloglc ---

--(dist type=llogistic )

VEI GHT USED= bul bs * wsanp

OOUTDATASETS PREFI XED AS |1 oglc

OMODEL TYPE = llogistic

OCOVARI ATES ARE dsrafoll dsranonc outside |oghrs hrsdayp sfdet sfdetp

0DOI NG DESCRI PTI VE STATS FI RST? NO

lanal 0055 - phase 1 analysis over relatively non-censored data
21, 1999 2

--rundesc= Phase 1 nodeling , model Iloglc ---
----------- nodel results --------------

Lifereg Procedure

Dat a Set =WORK. | NPUT

Dependent Vari abl e=Log(LO2MO) Low mont hs, i terval censoring
Dependent Vari abl e=Log( UP2MO) Upper nmonths, intvl censoring
Wei ght Vari abl e =WI Casewt: bul bs * wsanp

Noncensored Val ues= 99 Right Censored Val ues= 423

Left Censored Val ues= 0 Interval Censored Values= 39

Observations with Mssing Values= 12

Log Likelihood for LLOGI STC -420.671301

E1-23

17: 44 Sunday,

17: 44 Sunday,

Mar ch

Mar ch



lanal 0055 -
21, 1999 3

phase 1 anal ysis over

relatively non-censored data

--rundesc= Phase 1 nodeling , nodel Iloglc ---
——————————— nodel results --------------
Li fereg Procedure
Variable DF Estimate Std Err Chi Square Pr>Ch
| NTERCPT 1 4.69820288 0.23333 405.4348 0.0001
DSRAFOLL 1 0.00017237 0.171886 1.006E-6 0.9992
DSRANONC 1 0.24703971 0.301282 0.672337 0.4122
OUTSI DE 1 -0.1173833 0.159055 0.544651 0.4605
LOGHRS 1 -0.4454406 0.091677 23.60809 0.0001
HRSDAYP 1 0.46648472 0.213774 4.761714 0.0291
SFDET 1 0.52229066 0.191474 7.440575 0.0064
SFDETP 1 13.8906926 23394.74 3.525E-7 0.9995
SCALE 1 0.67360581 0.053914
Estimated Correlation Matrix
| NTERCPT DSRAFOLL
| NTERCPT 1. 000000 -0.401844
DSRAFOLL -0.401844 1. 000000
DSRANONC -0.120280 0.061156
OUTSI DE -0. 028465 -0.035268
LOGHRS -0. 454661 -0.111879
HRSDAYP -0.187456 0. 582406
SFDET -0.514954 -0.086858
SFDETP 0. 000011336 0. 000004607
SCALE 0. 303015 0.010323
HRSDAYP SFDET
| NTERCPT -0.187456 -0.514954
DSRAFOLL 0. 582406 -0.086858

Label / Val ue

I ntercept

Dumry for DSRA foll owup sanple
Dummy for DSRA re-try sanple

Dummy for outside |ocn
Log(hrs/day + .5)
Var hrsdayl

mean- pl ugged

SI NGLE FAM LY DETACHED

Var sfdetl

mean- pl ugged

Logi stic scal e paraneter

DSRANONC

-0.120280
0.061156
1.000000

-0.013898
0. 020495

-0.255201
0.112258

0.000000147
0. 055281

SFDETP

0.000011336
0.000004607

El-24

OUTSI DE

-0. 028465
-0. 035268
-0.013898
1. 000000
-0.129848
-0.058249

- 0. 049330
0.000000840
-0.012990

SCALE

0. 303015
0.010323

17: 44 Sunday,

LOGHRS

- 0. 454661
-0.111879

0. 020495
-0.129848

1. 000000
-0.228444

- 0. 134059
-0.000015128
-0.326076

Mar ch



DSRANONC -0. 255201 0.112258 0. 000000147 0. 055281
OUTSI DE -0. 058249 -0. 049330 0. 000000840 -0.012990
L OGHRS -0. 228444 -0.134059 -0.000015128 -0.326076
HRSDAYP 1. 000000 -0.093454 0. 000009851 0. 143184
SFDET -0.093454 1.000000 0. 000006950 0.177470
SFDETP 0.000009851 0. 000006950 1. 000000 0.000044949
SCALE 0.143184 0.177470 0.000044949 1. 000000

E1-25



lanal 0055 -
21, 1999

phase 1 anal ysis over

relatively non-censored data

--rundesc= Phase 1 nodeling
———————— estimtes,

CNTLNAME

DSRAFOLL
DSRAFOLL
DSRAFOLL
DSRAFOLL
DSRAFOLL
DSRANONC
DSRANONC
DSRANONC
DSRANONC
DSRANONC
LUTHGEN
LUTHGEN
LUTHGEN
LUTHGEN
LUTHGEN
XENERGY
XENERGY
XENERGY
XENERGY
XENERGY
DSRA9702
DSRA9702
DSRA9702
DSRA9702
DSRA9702
OUTSI DE
OUTSI DE
OUTSI DE
OUTSI DE
OUTSI DE
I NSI DE
I NSI DE

QUANTI LE

. 1000
. 2500
. 5000
. 7500
. 9000
. 1000
. 2500
. 5000
. 7500
. 9000
. 1000
. 2500
. 5000
. 7500
. 9000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1000

. 2500
. 5000
. 7500
. 9000
. 1000
. 2500
. 5000
. 7500
. 9000
. 1000
. 2500
. 5000
. 7500
. 9000
. 1000
. 2500

PTI ME

20.18
42. 29
88. 64
185.8
389. 4
25.83
54.13
113.5
237.8
498. 5
20.17
42. 28
88. 62
185.8
389. 3
20.17
42. 28
88. 62
185.8
389.3
20.17
42. 28
88. 62
185.8
389.3
18. 39
38.54
80. 79
169. 3
354.9
20.68
43. 34

node

LOWERSO

17.57
37.69
77.27
153.7
302.1
17.00
35.76
74.19
152.0
308.0
16. 49
35.183
72.64
146.5
291.1
16. 49
35.183
72.64
146.5
291.1
16. 49
35.13
72.64
146.5
291.1
14.18
30.11
62. 49
127.1
254.6
16. 84
35. 86

Iloglc ---
sel ected covariate |evels

UPPER8O

23.17
47. 45
101.7
224.6
502.0
39. 24
81.95
173.5
372.1
806. 8
24. 67
50. 89
108.1
235.5
520.7
24. 67
50. 89
108.1
235.5
520.7
24. 67
50. 89
108.1
235.5
520.7
23.85
49. 34
104.4
225.6
494. 7
25. 39
52. 39

LOWER90

16. 90
36. 49
74. 34
145.7
281.2
15.11
31.82
65. 84
134.0
268.9
15.59
33.35
68. 69
137.1
268. 3
15.59
33.35
68. 69
137.1
268. 3
15.59
33.35
68. 69
137.1
268. 3
13.18
28.09
58. 14
117.2
231.9
15. 90
34.00

E1-26

UPPER90

24.09
49. 01
105.7
236.9
539. 2
44,14
92. 09
195.5
422.0
923. 8
26.11
53.61
114.3
251.7
565. 1
26.11
53.61
114.3
251.7
565. 1
26.11
53.61
114.3
251.7
565.1
25. 66
52. 89
112.3
244.6
543.1
26. 89
55. 25

STDE

11
09
11
15
20
33
32
33
35
38
16
14
16
19
23
16
14
16
19
23
16
14
16
19
23
20
19
20
22
26
16
15

COOOOLOOOO0O0OLO0O0O0O00O0O0O0O0O0O0O0O0O0O0O00000C0O

17: 44 Sunday,

Mar ch



I NSI DE
I NSI DE
I NSI DE
MANUAL
MANUAL
MANUAL
MANUAL
MANUAL
NONMAN
NONMAN
NONMAN
NONMAN
NONMAN
HRS=1

HRS=1

[eNeoNeoNeoNeoNeoNolNolNolNolNolNolNolNolNol

. 5000
. 7500

9000
1000
2500
5000
7500
9000
1000
2500
5000
7500

. 9000
. 1000
. 2500

90. 85
190. 4
399.1
20.17
42. 28
88. 62
185.8
389. 3
20.17
42. 28
88. 62
185.8
389.3
32. 07
67.21

74.15
149.6
297.5
16. 49
35.183
72.64
146.5
291.1
16. 49
35.183
72.64
146.5
291.1
26. 03
54.58

111.3
242.3
535.5
24. 67
50. 89
108.1
235.5
520.7
24. 67
50. 89
108.1
235.5
520.7
39.51
82.77

70. 04
139.8
273.9
15.59
33.35
68. 69
137.1
268. 3
15. 59
33.35
68. 69
137.1
268. 3
24.54
51. 48

E1-27

117.8
259.3
581.6
26.11
53.61
114.3
251.7
565.1
26.11
53.61
114.3
251.7
565. 1
41. 90
87.76

coocoooo0o00000000

16
19
23
16
14
16
19
23
16
14
16
19
23
16
16



lanal 0055
21, 1999

- phase 1 analysis over

relatively non-censored data

--rundesc= Phase 1 nodeling
estimtes,

CNTLNAME

HRS=1

HRS=1

HRS=1

HRS=10
HRS=10
HRS=10
HRS=10
HRS=10
HRS=20
HRS=20
HRS=20
HRS=20
HRS=20

QUANTI LE

[eNeNeoNeoNeolNoNolNoNolNolNolNolNe)

. 5000

7500
9000
1000
2500
5000
7500
9000
1000
2500
5000

. 7500
. 9000

sel ected covariate |evels

PTI ME

140.9
295.3
618.9
13. 48
28. 25
59.21
124.1
260.1
10. 00
20. 97
43. 95
92.13
193.1

model |1 oglc ---

LOWERSO

111.5
223.6
443.1
10. 50
22.55
47.28
96. 72
194.3
7.38
15. 88
33.52
69. 30
140.7

UPPER8O

178.0
390.0
864.5
17. 30
35. 38
74.16
159.3
348.3
13.57
27.69
57.63
122.5
265.0

LOWER90

104. 4
206.7
403. 3
9.79
21.17
44. 37
90. 17
179.0
6.77
14. 68
31.06
63. 97
128.7

E1-28

UPPER90

190.1
421.8
949.7
18. 55
37.70
79.01
170.8
378.1
14.78
29.94
62. 20
132.7
289.6

STDE

18
22
26
19
18
18
19
23
24
22
21
22
25

COLOOLO0O0000000

17: 44 Sunday,

Mar ch



lanal 0055 - phase 1 analysis over relatively non-censored data
21, 1999
--rundesc= Phase 1 nodeling , model |loglc ---
-------- Plotting Cox-Snell Residuals ------------
------------ (Via LIFETEST) ---------------------
The LI FETEST Procedure
-Log(Survival Function) Estimates
-LOG SDF |
1.50 +
|
|
|
|
|
1.25 +
|
|
|
N |
e |
g 1.00 +
a |
t |
i |
v |
e |
0.75 +
L |
o] | A+
g | A
| A
S | ++++A
D 0.50 + A++++
F | A+A
| AA
| AAA
| AA
| AAAA
0.25 + AAAAA
| AAAAA
| AAAA
| AAAA
| AAAAA
| AAAA

E1-29

17: 44 Sunday,

Mar

ch
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lanal 0055 - phase 1 analysis over relatively non-censored data 17: 44 Sunday, March
21, 1999 13

--rundesc= Phase 1 nodeling , nmodel |loglc ---
---- Estimated Survival Probabilities - Plotted -----

Pl ot of P_SURV*MONTHS. Symbol used is 's'.
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Appendix E2:

Phase 2 “ final competitor” models
(including diagnostics and followups)



Phase 2 Final Competitor Models
ANAL 0102 (Weibull, scale fixed),
ANAL 0111 (Generalized gamma, scale and shape freed).



lanal 0102 - phase 2 analysis over all data, adding dsra9702/xen
22, 1999 1

--rundesc= Phase 2 nodeling, dropping sfdet , nodel weib2e ---
--(dist type= weibull )

VE| GHT USED= bul bs * wsanp

OOUTDATASETS PREFI XED AS wei b2e

OMODEL TYPE = wei bull

OCOVARI ATES ARE dsrafoll dsranonc |uthgen dsra9702
0DOI NG DESCRI PTI VE STATS FI RST? no

00: 09 Monday, March

out si de | oghrs hrsdayp



lanal 0102 - phase 2 analysis over all data, adding dsra9702/xen
22, 1999 2

--rundesc= Phase 2 nodeling, dropping sfdet , nodel weib2e ---
——————————— nodel results --------------

Li fereg Procedure

Dat a Set =WORK. | NPUT

Dependent Vari abl e=Log(LO2MO) Low mont hs, i terval censoring
Dependent Vari abl e=Log( UP2MO) Upper months, intvl censoring
Wei ght Variabl e =WI Casewt: bul bs * wsanp

Noncensor ed Val ues= 99 Right Censored Val ues= 1482

Left Censored Val ues= 0 Interval Censored Values= 218

Cbservations with M ssing Values= 12

Log Likelihood for WEIBULL -1361.260352

00: 09 Monday,

Mar ch



lanal 0102 - phase 2 anal ysis over

22, 1999 3

al | data, adding dsra9702/xen

--rundesc= Phase 2 nodeling
nodel resul

Li fereg Procedure

Variable DF

I NTERCPT
DSRAFOLL
DSRANONC
LUTHGEN
DSRA9702
OUTSI DE
LOGHRS
HRSDAYP
SCALE 0

PR RPRRRRRR

Lagrange Ml tiplier

Esti mate

5.55165012

-0

5696974

0. 68354411
0. 13560485

-0
-0
-0
-0

5015368
0869141
2311992
6714742
0.72469

droppi ng sfdet , node

1§ ---ccemnaaannn

Std Err

0. 233795
0.241211
0. 288462
0. 15847
0. 229769
0.084799
0. 050209
0.196281

Esti mated Correlation Matrix

| NTERCPT
DSRAFOLL
DSRANONC
LUTHGEN
DSRA9702
OUTSI DE

L OGHRS
HRSDAYP

SCALE

-0
-0
-0
-0

-0
-0

NTERCPT

. 000000
905766
225019
601529
926276
. 044102
234945
803823

0

OUTSI DE

0

Chi Square for

Chi Square Pr>Ch

563.8611 0.0001
5.578224 0.0182
5.615079 0.0178
0.732243 0.3922
4.764543 0.0291
1. 050519 0.3054
21.20366 0.0001
11.70313 0.0006

DSRAFOLL

. 905766
. 000000
217339
. 581966
. 921683
. 003015
. 025950
. 807420
0

LOGHRS

wei b2e ---

Label / Val ue

I ntercept

Dumry for DSRA foll owup sanple
Dummy for DSRA re-try sanple

Dummy for LUTH genera

Dummy for outside |ocn
Log(hrs/day + .5)

pop sanpl e

Var hrsdayl mean- pl ugged
Extrenme val ue scal e paraneter
Scal e 0.328145 Pr>Chi is 0.5668

DSRANONC

. 225019
. 217339
000000
. 302101
. 227745
. 023247
. 008879
. 030316
0

[eNeoNeoNeNolN NelNe]

HRSDAYP

LUTHGEN

. 601529
. 581966
. 302101
. 000000
. 607332
. 014680
. 007680
. 284278

0

[cNeoNeoNoN NeolNolNe]

SCALE

OO OFr OO0OO0OO0o

00: 09 Monday,

DSRA9702

. 926276
. 921683
. 227745
. 607332
. 000000
. 000526
. 084091
. 842218

0

Mar ch



| NTERCPT
DSRAFOLL
DSRANONC
LUTHGEN
DSRA9702
OUTSI DE

L OGHRS
HRSDAYP

SCALE

. 044102
. 003015
. 023247
. 014680
. 000526
. 000000
. 406239
. 007375

0

. 234945
. 025950
. 008879
. 007680
. 084091
. 406239
. 000000
. 101474

0

. 803823
. 807420
. 030316
. 284278
. 842218
. 007375
. 101474
. 000000

0

P OOOOOOOo

[eNeNeoNeoNolNoNolNolNe)



lanal 0102 -
22, 1999

4

phase 2 anal ysis over

all data,

addi ng dsra9702/ xen

--rundesc= Phase 2 nodeling
———————— estimtes,

CNTLNAME

DSRAFOLL
DSRAFOLL
DSRAFOLL
DSRAFOLL
DSRAFOLL
DSRANONC
DSRANONC
DSRANONC
DSRANONC
DSRANONC
LUTHGEN
LUTHGEN
LUTHGEN
LUTHGEN
LUTHGEN
XENERGY
XENERGY
XENERGY
XENERGY
XENERGY
DSRA9702
DSRA9702
DSRA9702
DSRA9702
DSRA9702
OUTSI DE
OUTSI DE
OUTSI DE
OUTSI DE
OUTSI DE
I NSI DE
I NSI DE

QUANTI LE

. 1000
. 2500
. 5000
. 7500
. 9000
. 1000
. 2500
. 5000
. 7500
. 9000
. 1000
. 2500
. 5000
. 7500
. 9000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1000

. 2500
. 5000
. 7500
. 9000
. 1000
. 2500
. 5000
. 7500
. 9000
. 1000
. 2500
. 5000
. 7500
. 9000
. 1000
. 2500

PTI ME

19. 90
41. 22
77.95
128.8
186.1
69. 70
144. 3
273.0
451.1
651.6
40. 29
83. 44
157.8
260. 8
376.7
35.18
72.86
137.8
227.7
328.9
21.31
44.12
83. 45
137.9
199.2
19.90
41. 20
77.92
128.8
186.0
21.70
44. 94

droppi ng sfdet
sel ected covariate |evels

LOWERSO

17.93
37.12
70.21
116.0
167.6
46. 15
95. 56
180.7
298.7
431. 4
32.10
66. 47
125.7
207.7
300.1
26. 37
54.61
103.3
170.7
246.5
20.10
41. 63
78.74
130.1
187.9
17.96
37.19
70. 35
116. 3
167.9
20. 38
42.20

, model

UPPER8O

22.10
45.76
86. 55

143.
206.
105.
218.
412.
681.
984.

0

OWWowo

50. 58

104.
198.
327.
472.

-
1
4
9

46. 94
97. 20

183.
303.
438.

8
8
8

22.58
46. 76
88. 45

146.
211.

2
1

22.04
45. 64
86. 31

142.
206.

6
0

23.11
47. 86

wei b2e ---

LOWER90

17.41
36. 05
68. 17
112.7
162.7
41. 09
85.10
160. 9
266.0
384. 2
30.11
62. 35
117.9
194.9
281.5
24.32
50. 36
95. 24
157. 4
227.3
19.78
40. 96
77.46
128.0
184.9
17.45
36. 14
68. 35
113.0
163. 2
20.02
41. 45

UPPER90

22.76
47.13
89.13

147.
212.
118.
244,
462.
765.

3

© 0N

0

1105
53.92

111.
211.
349.
504.

7
2
0
1

50. 91

105.
199.
329.
475.

4
4
5
9

22.95
47.53
89. 90

148.
214.

6
6

22.68
46. 97
88. 83

146.
212.

8
0

23.53
48.72

STDE

08
08
08
08
08
32
32
32
32
32
18
18
18
18
18
23
23
23
23
23
05
05
05
05
05
08
08
08
08
08
05
05

COOOOLOOOO0O0OLO0O0O0O00O0O0O0O0O0O0O0O0O0O0O00000C0O

00: 09 Monday,

Mar ch



I NSI DE
I NSI DE
I NSI DE
MANUAL
MANUAL
MANUAL
MANUAL
MANUAL
NONMAN
NONMAN
NONMAN
NONMAN
NONMAN
HRS=1

HRS=1

[eNeoNeoNeoNeoNeoNolNolNolNolNolNolNolNolNol

. 5000
. 7500

9000
1000
2500
5000
7500
9000
1000
2500
5000
7500
9000

. 1000
. 2500

85. 00
140.5
202.9
21.31
44.12
83. 45
137.9
199.2
21.31
44.12
83. 45
137.9
199.2
27.10
56.12

79.81
131.9
190.5
20.10
41. 63
78.74
130.1
187.9
20.10
41. 63
78.74
130.1
187.9
24.60
50. 93

90. 53
149. 6
216.1
22.58
46. 76
88. 45
146. 2
211.1
22.58
46. 76
88. 45
146. 2
211.1
29. 86
61. 84

78. 40
129.6
187.1
19.78
40. 96
77.46
128.0
184.9
19.78
40. 96
77.46
128.0
184.9
23.93
49. 56

92.14
152.3
219.9
22.95
47.53
89. 90
148.6
214.6
22.95
47.53
89. 90
148.6
214.6
30. 69
63. 55

coocoooo0o00000000

05
05
05
05
05
05
05
05
05
05
05
05
05
08
08



lanal 0102
22, 1999

- phase 2 analysis over all data

5

addi ng dsra9702/ xen

--rundesc= Phase 2 nodeling
estimtes,

CNTLNAME

HRS=1

HRS=1

HRS=1

HRS=10
HRS=10
HRS=10
HRS=10
HRS=10
HRS=20
HRS=20
HRS=20
HRS=20
HRS=20

QUANTI LE

[eNeNeoNeoNeolNoNolNoNolNolNolNolNe)

. 5000

7500
9000
1000
2500
5000
7500
9000
1000
2500
5000

. 7500
. 9000

sel ected covariate |evels

PTI ME

106.1
175. 4
253. 4
17.28
35.79
67.69
111.9
161.6
14.81
30. 66
57.99
95. 83
138. 4

droppi ng sfdet

LOWERSO

96. 33
159.2
229.9
16. 06
33.25
62. 89
103.9
150.1
13.32
27.58
52.15
86. 19
124.5

, model

UPPER8O

117.0
193.3
279. 2
18. 60
38.52
72.85
120.4
173.9
16. 46
34.09
64. 48
106. 6
153.9

wei b2e ---

LOWER90

93.74
154.9
223.8
15.73
32.57
61.61
101.8
147.1
12.93
26. 77
50. 62
83. 65
120.8

UPPER90

120. 2
198.6
286.9
18. 99
39. 32
74.37
122.9
177.5
16. 96
35.12
66. 43
109.8
158.6

STDE

08
08
08
06
06
06
06
06
08
08
08
08
08

©cooocooo0000000

00: 09 Monday,

Mar ch



lanal 0102 - phase 2 analysis over all data, adding dsra9702/xen 00: 09 Monday, March
22, 1999 13

--rundesc= Phase 2 nodeling, dropping sfdet , nodel weib2e ---
---- Estimated Survival Probabilities - Plotted -----

Pl ot of P_SURV*MONTHS. Synbol used is 's'.
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lanal 0111 - phase 2 analysis over all data, adding dsra9702/xen
22, 1999 1

--rundesc= Phase 2 nodeling,drop sfdet , nodel ggan2f ---
--(dist type= ganma )

VE| GHT USED= bul bs * wsanp

OOUTDATASETS PREFI XED AS ggan2f

OMODEL TYPE = ganmm

OCOVARI ATES ARE dsrafoll dsranonc |uthgen dsra9702

0DOI NG DESCRI PTI VE STATS FI RST? NO

lanal 0111 - phase 2 analysis over all data, adding dsra9702/xen
22, 1999 2

--rundesc= Phase 2 nodeling,drop sfdet , nodel ggan2f ---
----------- nodel results --------------

Lifereg Procedure

Dat a Set =WORK. | NPUT

Dependent Vari abl e=Log(LO2MO) Low nmont hs, i terval censoring
Dependent Vari abl e=Log( UP2MO) Upper months, intvl censoring
Wei ght Vari abl e =WI Casewt : bul bs * wsanp

Noncensored Val ues= 99 Right Censored Val ues= 1482

Left Censored Val ues= 0 Interval Censored Val ues= 218

Observations with Mssing Values= 12

Log Likelihood for GAMVA -1357.36536

00: 09 Monday,

Mar ch

out si de | oghrs hrsdayp

00: 09 Monday,

Mar ch



lanal 0111 - phase 2 anal ysis over

22, 1999 3

all data,

addi ng dsra9702/ xen

--rundesc= Phase 2 nodel i ng, drop

nodel results -------

Lifereg Procedure

Variable DF

| NTERCPT
DSRAFOLL
DSRANONC
LUTHGEN
DSRA9702
OUTSI DE
LOGHRS
HRSDAYP
SCALE
SHAPE

PR RPRRPRRRERRRR

Estimate Std Err

5.55705797 0.661223
-0.6192315 0. 324141
0. 73389648 0.276987
0.22152643 0.17201
-0.5976841 0.300097
-0.0718804 0.076321
-0.2185775 0.048771
-0.7837517 0.259911
0.2458876 1.004043
3.00024916 12.24989

Esti mated Correlation Matrix

| NTERCPT
DSRAFOLL
DSRANONC
LUTHGEN
DSRA9702
OUTSI DE

LOGHRS
HRSDAYP

SCALE

SHAPE

| NTERCPT

| NTERCPT

1. 000000
-0.582891
-0.154779
-0. 382115
-0.580185
-0.004343
-0.132034
-0.528241
-0. 831651

0. 838034

OUTSI DE

-0.004343

sfdet , nodel ggan2f ---
Chi Square Pr>Chi Label/Val ue
70.63087 0.0001 Intercept
3.649547 0.0561 Dummy for DSRA foll owp sanple
7.020212 0.0081 Dunmy for DSRA re-try sanple
1.658608 0.1978 Dummy for LUTH general pop sanple
3.966613 0.0464
0.88703 0.3463 Dumry for outside |ocn
20. 08554 0.0001 Log(hrs/day + .5)
9.092983 0.0026 Var hrsdayl mean- pl ugged
Gamma scal e paraneter
Gamma shape paraneter
DSRAFOLL DSRANONC LUTHGEN
-0.582891 -0.154779 - 0. 382115
1. 000000 0.262919 0. 629993
0.262919 1. 000000 0.387237
0. 629993 0. 387237 1. 000000
0. 956837 0. 251526 0.592076
0.023846 -0.017558 -0.000582
0.100149 0.070173 0.174968
0. 863500 0.073001 0. 294265
0.073633 0. 000720 0. 006339
-0.082192 -0.004279 -0.016000
LOGHRS HRSDAYP SCALE
-0.132034 -0.528241 -0.831651

E2-13

00: 09 Monday,

DSRA9702

[eNeNeoNeoNeoll leoNeoNoNo)

. 580185
. 956837
. 251526
. 592076
. 000000
. 009332
. 023148
. 901473
. 095141
. 101399

SHAPE

. 838034

Mar ch



DSRAFOLL
DSRANONC
LUTHGEN
DSRA9702
OUTSI DE
LOGHRS
HRSDAYP
SCALE
SHAPE

. 023846
. 017558
. 000582
. 009332
. 000000
. 354664
. 005175
. 000151
. 001098

. 100149
. 070173
. 174968
. 023148
. 354664
. 000000

029560

. 056603
. 050702

. 863500
. 073001
. 294265
. 901473
. 005175
. 029560
000000
. 109027
. 113021

OOPFPOO0OO0OO0OOoOO0o

E2-14

OPrP OO0OO0O0OO0OO0oOO0o

. 073633
. 000720
. 006339
. 095141
. 000151
. 056603
. 109027
. 000000
. 999839

-0
-0
-0
-0
- 0.
. 050702
-0.
- 0.
. 000000

082192
004279
016000
101399
001098

113021
999839



lanal 0111 -
22, 1999

4

phase 2 anal ysis over

al

dat a,

addi ng dsra9702/ xen

--rundesc= Phase 2 nodeling,drop sfdet , node
sel ected covariate |evels

-------- esti mat es,

CNTLNAME

DSRAFOLL
DSRAFOLL
DSRAFOLL
DSRAFOLL
DSRAFOLL
DSRANONC
DSRANONC
DSRANONC
DSRANONC
DSRANONC
LUTHGEN
LUTHGEN
LUTHGEN
LUTHGEN
LUTHGEN
XENERGY
XENERGY
XENERGY
XENERGY
XENERGY
DSRA9702
DSRA9702
DSRA9702
DSRA9702
DSRA9702
OUTSI DE
OUTSI DE
OUTSI DE
OUTSI DE
OUTSI DE
I NSI DE
I NSI DE

QUANTI LE

. 1000
. 2500
. 5000
. 7500
. 9000
. 1000
. 2500
. 5000
. 7500
. 9000
. 1000
. 2500
. 5000
. 7500
. 9000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0.
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1000

. 2500
. 5000
. 7500
. 9000
. 1000
. 2500
. 5000
. 7500
. 9000
. 1000
. 2500
. 5000
. 7500
. 9000
. 1000
. 2500

PTI ME

20. 88
41. 06
68. 47
92. 66
107.9
80. 81
158.9
264.9
358.5
417.5
48. 41
95. 17
158.7
214.8
250.1
38.79
76. 26
127.2
172.1
200. 4
21. 34
41. 95
69. 96
94. 68
110. 2
20.16
39. 64
66. 10
89. 46
104.2
21.66
42.59

LOWERSO

O ONNOOONNOOOWPRMRODOONUIOOOWMMOMOOONNOOO

.00
.00
.02
.24
.35
.00
.00
.09
.71
.21
.00
.00
.05
.30
. 26
.00
.00
.04
.21
. 66
.00
.00
.02
.28
.47
.00
.00
.02
.15
.05
.00
.00

UPPER8O

12E12
455E6
215E3
3825
1583
44E12
172E7
815E3
14752
6178
26E12
103E7
486E3
8713
3626
21E12
821E6
39E4
7033
2940
12E12
467E6
221E3
3931
1628
11E12
442E6
208E3
3717
1539
12E12
475E6

ggan?f

LOWER90

00
00
00
79
46
00
00
01
06
22
00
00
01
87
13
00
00
00
48
42
00
00
00
80
50
00
00
00
75
30
00
00

COWOOLOOWOOOLOPRPOOOXP,OOOWWOOOWHOOoOoOo

E2-15

UPPER90

24E15
44E9
207E4
10891
3369
88E15
163E9
78E5
41965
13182
53E15
98E9
464E4
24686
7691
42E15
78E9
372E4
19966
6258
24E15
45E9
213E4
11211
3471
23E15
42E9
201E4
10602
3283
25E15
46E9

STDE

21.
12.
6
2
2
21.
12.
6.
2
2
21.
12.
6
2
2
21.
12.
6.
2.
2.
21.
12.
6.
2.
2.
21.
12.
6.
2.
2.
21.
12.

14
67
29
91
10
11
65
27
90
11
11
65
27
89
09
11
65
27
90
10
14
68
29
91
10
14
68
29
91
10
14
68

00: 09 Monday,

Mar ch



I NSI DE
I NSI DE
I NSI DE
MANUAL
MANUAL
MANUAL
MANUAL
MANUAL
NONMAN
NONMAN
NONMAN
NONMAN
NONMAN
HRS=1

HRS=1

[eNeoNeoNeoNeoNeoNolNolNolNolNolNolNolNolNol

. 5000
. 7500

9000
1000
2500
5000
7500
9000
1000
2500
5000
7500
9000

. 1000
. 2500

71.03
96. 12
111.9
21. 34
41. 95
69. 96
94. 68
110.2
21. 34
41. 95
69. 96
94. 68
110. 2
26.79
52. 66

OO NNMNOOONNMNOOONDNO

.02
.31
.58
.00
.00
.02
.28
.47
.00
.00
.02
.28
.47
.00
.00

224E3
3991
1653
12E12
467E6
221E3
3931
1628
12E12
467E6
221E3
3931
1628
15E12
589E6

COWOO0OWO0O0OWOO

00
81
55
00
00
00
80
50
00
00
00
80
50
00
00

E2-16

216E4
11384
3525
24E15
45E9
213E4
11211
3471
24E15
45E9
213E4
11211
3471
31E15
57E9

=N =N

NENNONPNNONRENNO

=N

29
91
10
14
68
29
91
10
14
68
29
91
10
14
68



lanal 0111 - phase 2 analysis over all data, adding dsra9702/xen 00: 09 Monday, March
22, 1999 5

--rundesc= Phase 2 nodeling, drop sfdet , nodel ggan2f ---

———————— estimates, selected covariate levels ----------

CNTLNAME QUANTI LE PTI ME LOWERSO UPPER8O LOWER90 UPPER90 STDE
HRS=1 0. 5000 87.83 0.03 278E3 0. 00 268E4 6. 30
HRS=1 0. 7500 118.9 2.85 4958 1.00 14160 2.91
HRS=1 0. 9000 138. 4 9.32 2055 4. 37 4388 2.11
HRS=10 0. 1000 17.51 0. 00 99E11 0. 00 2E16 21.14
HRS=10 0. 2500 34.42 0. 00 382E6 0. 00 37E9 12. 67
HRS=10 0. 5000 57. 40 0.02 18E4 0. 00 174E4 6.29
HRS=10 0. 7500 77.68 1.88 3215 0. 66 9160 2.91
HRS=10 0. 9000 90. 45 6. 15 1331 2.89 2835 2.10
HRS=20 0. 1000 15.13 0. 00 85E11 0. 00 17E15 21.14
HRS=20 0. 2500 29.74 0. 00 33E7 0. 00 32E9 12. 67
HRS=20 0. 5000 49. 59 0.02 156E3 0. 00 15E5 6.29
HRS=20 0. 7500 67.11 1.62 2772 0.57 7895 2.91
HRS=20 0. 9000 78.15 5.32 1148 2.50 2444 2.10
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lanal 0111 - phase 2 analysis over all data, adding dsra9702/xen 00: 09 Monday, March
22, 1999 13

--rundesc= Phase 2 nodeling,drop sfdet , nodel ggan2f ---
---- Estimated Survival Probabilities - Plotted -----

Pl ot of P_SURV*MONTHS. Synbol used is 's'.

SS

o
e
~

— v < U< S Ccow

~“TMmown~—
e e S S e e e . o
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Months frominstallation
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Appendix F:
Documentation for Estimation

of Proportion of Movers
Exiting Edison Territory.
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Peter son, John W

From: Peterson, John W

Sent: Thursday, February 25,1999 12:24 PM

To: ‘dohrmann@adm-energy.com’

Subject: Estimated Proportions of SCE Territory Movers Exiting the Territory

Don, in the previous electronic mailing | provided you with tables indicating, for various Southern California counties and
for the entirety of the Edison territory, estimates of the proportion of total residential moves by Edison customers which
involved leaving the territory. The estimates are provided for years 1991-1997 overall, and by 1-, 2-, and 3-year
groupings of years. The estimates were fashioned somewhat laboriously from a variety of sources:

a. Census PUMS 1990, CA whole. Southern California Association of Governments staff ran a program that | emailed to
them, to provide me with aggregate counts on households and population by PUMA zone and County. This was
required in order to allow reconciliation at various points in the analysis between whole counties and the fractions of
their populations that exist within SCE territory.

b. Census PUMS 1990, SCE territory. Edison uses a version of PUMS90 that was tailored to its geography by John R.
Pitkin. It contains only those PUMAS which are "touched" by Edison territory, at times omitting unserved PUMAS that lie
within counties partially served by Edison. When the Edison boundary "splits" a PUMA, Pitkin allocates sample points to
intra- vs. extra-Edison status based on small area demographic estimation techniques. This file provided me with "origin
PUMA" (1980 zone system) for movers since 1985, and "destination PUMA... (1990 zone system). It also provided me
with estimates of the intra-SCE proportions of population and households within counties only partially served by
Edison, which were combined with data from step A to get rough proportions for factoring down totals from the
PUMS90 information on population movement. Combining information from a and b yielded per county and overall
estimates of the circa-1 990 movement of residential population within the S(51~ territory (moves beginning in Edison
territory and ending within the territory).

c. DLAC (Drivers' License Address Change) data. The California DMV, in conjunction with California DOF, provides
extensive tables based on drivers license address changes, yielding various matrices on annual movement among
California counties and between California counties and other states. Treated as a proxy for movement by adults, but
not inclusive of movements within a given county, the inter-county data which involved Edison counties was factored
into migration within the territory and migration to portions outside the boundaries of the territory, the [after to be
combined with the more easily obtained DLAC data on movement from Edison territory into non Edison counties or
states. This yielded, per Edison-touched county and the territory, an estimate of driver and state ID card address
changes that took individuals out of the territory.

d. SCAG and DOF population and household size data. These data series were used to update the internal movement
population data from PUMS90 to be sensitive to population growth in each of the Edison counties, to convert DLAC data
reflecting adult movement to estimates of residential population movement, and to convert, per county and year, the
internal and external mover data back to households in a fashion sensitive to geography-by-year variations in
household size.

Per SCE-touched county and over the entire county, then, it was possible to aggregate by year or collection of years to
obtain estimates of total movement by Edison residents and of the components due to internal movement and movement
out of the territory, allowing fairly robust estimation of the proportion of movement initiated in SCE territory which entails
leaving the territory.

The procedure yields reasonable estimates of this proportion, although estimation of inter-county migration, or
Californian on California migration is generally recognized to be a difficult exercise, particularly in intercensal periods. In
the course of doing this small analysis, | encountered work by State of California demographers Hans P. Johnson and
Richard Lovelady (Johnson and Lovelady, "Migration between California and Other States: 1985- which speaks quite
carefully to these problems. By examining some of the the totals on the California-other US interchanges gathered from
various sources by Johnson and Lovelady, | gained confidence in the reasonableness of my estimates.

John Peterson

@Edison Location G03/3-B7; Phone 626-302-8309(Pax 28309);Fax 626-302-6253(Pax 26253); E-mail
petersjw@sce.com, petersjw@aol.com
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1m gr002k -- produce estimates 23: 47 Wednesday, February
24, 1999 12

-- mgsuml: method 1 estimate proportion exiting territory--

---- one year proportion exit, plus overall 91-97

OCNTYNAM EXI T90 EXI T91 EXI T92 EXI T93 EXI T94 EXI T95 EXI T96 EXI T97 EXI T9197
027-1 NYO 0.735 0.711 0.683 0.648 0. 690 0.706 0.721 0.746 0.707
029- KERN 0. 819 0.819 0. 820 0. 822 0. 815 0. 820 0. 824 0.832 0. 822
031- KI NGS 0.663 0. 653 0. 645 0.638 0.620 0.629 0.637 0. 654 0.643
037-LOS ANGELES 0. 320 0.319 0. 319 0.320 0.301 0. 299 0.296 0.292 0. 309
059- ORANGE 0. 400 0.398 0. 396 0. 396 0.371 0.374 0.376 0.384 0.387
065- RI VERSI DE 0. 485 0.491 0. 498 0. 507 0.491 0. 503 0.513 0.535 0. 504
071- SAN BERNARDI NO 0.452 0. 457 0. 465 0.475 0.453 0. 458 0.462 0.472 0.462
107- TULARE 0.424 0.422 0.422 0.423 0.404 0.420 0.435 0. 465 0.428
111- VENTURA 0.472 0. 468 0. 463 0. 459 0. 441 0. 437 0.433 0. 426 0. 450
TTT -- TERRI TORY 0. 387 0. 387 0. 388 0.391 0. 370 0. 375 0.377 0. 381 0.382
1m gr002k -- produce estimates 23: 47 Wednesday, February
24, 1999 13

-- mgsunml: method 1 estimate proportion exiting territory--

---- two year proportion exit, plus overall 91-97

OCNTYNAM EXI T9091 EXI T9192 EXI T9293 EXI T9394 EXI T9495 EXI T9596 EXI T9697 EXI T9197
027-1 NYO 0.724 0.698 0. 666 0.670 0.698 0.714 0.734 0.707
029- KERN 0. 819 0.820 0.821 0.819 0.818 0.822 0.828 0.822
031- KI NGS 0. 658 0. 649 0. 641 0.629 0. 625 0.633 0. 646 0. 643
037-LOS ANGELES 0.319 0.319 0. 320 0.311 0. 300 0.298 0.294 0. 309
059- ORANGE 0. 399 0. 397 0. 396 0.384 0.372 0.375 0. 380 0. 387
065- RI VERSI DE 0. 488 0.494 0.502 0. 499 0. 497 0.508 0.524 0.504
071- SAN BERNARDI NO 0. 455 0.461 0. 470 0. 464 0. 456 0. 460 0. 467 0.462
107- TULARE 0.423 0.422 0.423 0.414 0.412 0.427 0. 450 0.428
111- VENTURA 0.470 0. 466 0.461 0.450 0.439 0.435 0.430 0.450

TTT -- TERRI TORY 0. 387 0. 387 0. 389 0. 380 0.372 0.376 0.379 0. 382
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1m gr002k -- produce estimates 23: 47 Wednesday, February
24, 1999 14

-- mgsuml: method 1 estimate proportion exiting territory--

---- three year proportion exit, plus overall 91-97

OCNTYNAM EXI T9092 EXI T9193 EXI T9294 EXI T9395 EXI T9496 EXI T9597 EXI T9197

027-1NYO 0.711 0. 683 0.674 0. 683 0.706 0.725 0.707

029- KERN 0. 820 0.821 0. 819 0.819 0. 820 0. 825 0. 822

031- KI NGS 0. 654 0. 645 0. 635 0.629 0.629 0. 641 0. 643

037-LOS ANGELES 0. 319 0. 319 0. 314 0. 307 0. 299 0. 296 0. 309

059- ORANGE 0. 398 0. 397 0.388 0.381 0.374 0.378 0. 387

065- Rl VERSI DE 0. 491 0. 498 0. 499 0. 500 0.502 0.517 0.504

071- SAN BERNARDI NO 0. 458 0. 466 0. 465 0.462 0. 458 0. 464 0. 462

107- TULARE 0.423 0.423 0. 417 0. 416 0. 420 0. 441 0. 428

111- VENTURA 0. 468 0. 463 0. 455 0. 446 0. 437 0.432 0. 450

TTT -- TERRI TORY 0. 387 0. 388 0. 383 0.379 0.374 0.378 0. 382

1m gr002k -- produce estimates 23: 47 Wednesday, February
24, 1999 15

-- mgsun2: method 2 estimate proportion exiting territory--

---- one year proportion exit, plus overall 91-97

OCNTYNAM EXI T90 EXI T91 EXI T92 EXI T93 EXI T94 EXI T95 EXI T96 EXI T97 EXI T9197
027-1NYO 0.733 0.709 0. 680 0. 645 0. 687 0.704 0.719 0.744 0. 705
029- KERN 0.818 0.818 0. 819 0. 821 0.814 0. 819 0. 823 0.831 0. 821
031- KI NGS 0.662 0. 653 0. 645 0.638 0.620 0.629 0.637 0. 654 0. 642
037-LOS ANGELES 0. 320 0. 318 0. 319 0. 320 0.301 0. 299 0. 296 0.292 0. 308
059- ORANGE 0. 400 0. 397 0. 396 0. 395 0. 370 0.374 0.376 0. 384 0. 387
065- Rl VERSI DE 0. 485 0. 490 0. 498 0. 506 0.491 0.502 0.512 0. 535 0.503
071- SAN BERNARDI NO 0. 451 0. 457 0. 465 0. 475 0. 453 0. 457 0. 461 0.471 0. 462
083- SANTA BARBARA 0.531 0.523 0.516 0. 510 0. 493 0. 497 0. 500 0.508 0.510
107- TULARE 0. 424 0.422 0. 422 0.423 0. 404 0. 419 0.435 0. 464 0. 427
111- VENTURA 0. 469 0. 464 0. 460 0. 456 0.438 0. 434 0. 430 0.423 0. 447
TTT -- TERRI TORY 0. 388 0. 388 0. 389 0. 392 0.371 0.376 0.378 0. 383 0. 383
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1m gr002k -- produce estinmates

24, 1999 16

-- mgsunm2: method 2 estimate proportion exiting territory--

---- two year proportion exit,

OCNTYNAM EXI T9091
027-1 NYO 0.721
029- KERN 0.818
031- KI NGS 0. 658
037- LOS ANGELES 0.319
059- ORANGE 0. 398
065- RI VERSI DE 0.488
071- SAN BERNARDI NO 0. 454
083- SANTA BARBARA 0.527
107- TULARE 0. 423
111- VENTURA 0. 467
TTT -- TERRI TORY 0. 388
1m gr002k -- produce estinmates

24, 1999 17

pl us overal

EXI T9192

[eNeoNoNeoNolNolNolNolNolNolNol

. 695
. 819
. 649
. 319
. 396
. 494
. 461
. 520
. 422
. 462
. 389

91-97

EXI T9293

-- mgsunm2: method 2 estimate proportion exiting territory--

---- three year proportion exit,

OCNTYNAM

027-1NYO

029- KERN
031- KI NGS

037-LOS ANGELES
059- ORANGE
065- RI VERSI DE
071- SAN BERNARDI NO
083- SANTA BARBARA
107- TULARE

111- VENTURA

TTT -- TERRI TORY

EXI T9092

coocooocoo0o000

. 709

819
653
319
398
491
458
524
423
464

. 389

EXI T9193

[eNeoNoNeoNolNolNolNolNolNolNol

pl us overall

. 680
. 819
. 645
. 319
. 396
. 498
. 466
. 517
. 422
. 460
. 390

EXI T9294

coocooocoo0o000

coocooocoo0o000

664
820
641
319
395
502
470
513
423
458

. 391

91-97

. 672

818
634
313
387
498
464
507
416
451

. 384

EXI T9394

[cNeoNoNeoNolNolNolNolNolNolNol

EXI T9395

[eNeoNoNeoNolNolNolNolNolNolNol

F5

. 668
. 818
. 629
. 310
. 383
. 499
. 464
. 502
. 413
. 447
. 382

. 680
. 818
. 629
. 307
. 380
. 500
. 462
. 500
. 415
. 443
. 380

EXI T9495

EXI T9496

©cococooocoo0o000

©cococooocoo0o000

696
816
624
300
372
497
455
495
412
436

. 374

. 703

819
629
299
373
502
457
496
419
434

. 375

EXI T9596

[eNeoNoNeoNolNolNolNolNolNolNo

EXI T9597

[cNeoNoNeoNolNolNolNolNolNolNol

. 711
. 821
. 633
. 297
. 375
. 508
. 459
. 498
. 427
. 432
. 377

. 723
. 824
. 640
. 295
. 378
. 517
. 463
. 501
. 440
. 429
. 379

23: 47 Wednesday,

EXI T9697

23: 47 Wednesday,

EXI T9197

©cococooocoo0o000

©cococooocoo0o000

. 732

827
646
294
380
524
466
504
450
426

. 381

705
821
642
308
387
503
462
510
427
447

. 383

February

EXI T9197

[eNeoNoNeoNolNolNolNolNolNolNo

. 705
. 821
. 642
. 308
. 387
. 503
. 462
. 510
. 427
. 447
. 383

February



1m gr002k -- produce estinmates

24, 1999 18

---- internal hh mgration estimtes, 1990-1997 ------

---- based on puns90,

dof pop90- 98,

OCNTYNAM M GI NT90
027-1 NYO 105
029- KERN 378
031- KI NGS 375
037- LOS ANGELES 99328
059- ORANGE 44557
065- Rl VERSI DE 11199
071- SAN BERNARDI NO 24503
083- SANTA BARBARA 2633
107- TULARE 5087
111- VENTURA 12156
TTT -- TERRI TORY 200322
1m gr002k -- produce estimates

24, 1999 19

M Gl NT91 M Gl NT92

---- enternal mgration estimates,
---- based on DLAC, dof pop90-98,

OCNTYNAM

027-1NYO

029- KERN
031- KI NGS

037-LOS ANGELES
059- ORANGE
065- RI VERSI DE
071- SAN BERNARDI NO
083- SANTA BARBARA
107- TULARE

111- VENTURA

TTT -- TERRI TORY

DLX90

287
1704
737
46640
29653
10545
20142
2985
3742
10740
127174

105 104
390 402
386 395
100727 102149
45198 46042
11582 11862
25139 25616
2665 2692
5224 5339
12247 12396
203662 206997
1990-1997 ------

scag/ dof hhsize ---

DLX91 DLX92
255 222
1755 1821
726 717
47068 47773
29800 30141
11144 11748
21153 22248
2921 2874
3815 3898
10620 10557
129257 132000

scag/ dof hhsize ---

M Gl NT93

104
406
402
102392
46491
12007
25704
2683
5406
12476
208073

DLX93

189
1867
708
48142
30397
12315
23214
2796
3964
10461
134053

F-6

M Gl NT94

104
412
407
102887
46796
12076
25675
2697
5465
12564
209082

DLX94

230
1807
665
44252
27525
11658
21237
2624
3699
9780
123476

M Gl NT95

100
397
395
96594
43507
12112
27462
2599
5301
12789
201255

DLX95

236
1793
668
41160
25953
12228
23150
2565
3829
9813
121395

23: 47 Wednesday, February

M Gl NT96

96
397
393

95495
43205
12261
28066
2583
5295
12853
200645

M Gl NT97

99

413
409
100006
45952
12639
27677
2694
5496
13021
208408

23: 47 Wednesday, February

DLX96

247
1840
689
40125
26011
12890
24032
2578
4069
9681
122162

DLX97

287
2037
774
41232
28609
14545
24677
2777
4766
9544
129248
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1CONTENTS AND MEANS, ALL_DUR1

29, 1999 1

CONTENTS PROCEDURE

Dat a Set Name: ANAL3. ALL_DUR1 Observati ons:

Menber Type: DATA Vari abl es:

Engi ne: V609 I ndexes:

Creat ed: 14: 49 Saturday, March 20, 1999 Observation Length:
Last Modified: 14:49 Saturday, March 20, 1999 Del et ed Observati ons:
Protection: Conpr essed:

Data Set Type: Sort ed:

Label : Duration file, for analysis

----- Engi ne/ Host Dependent

Data Set Page Si ze:
Nunber of Data Set Pages:
File Format:

First Data Page:

Max Obs per Page:

Cbs in First Data Page:
Physi cal Nane:

Rel ease Created:

Rel ease Last Modified:
Created by:

Last Modified by:
Subext ent s:

Total Bl ocks Used:

I nformation-----

49152

45

607

1

89

70
LDM21. CFL. RETENT3. SASDATA
6. 090460
6. 090460
LDM21
LDM21

7

360

3931
80

550

NO
NO

Len Pos Label
43 ANAL_I D Num 8 318 Uni que cust ident, by source
61 ATTRI B Num 6 397 Dur, nonths m dpt handlng of intvls
15 AUTO Num 3 85 Cntl- auto
49 AUTOP Num 3 341 Var autol mean- pl ugged
31 BULBS Num 4 239 Bul bs i nvol ved
30 CDATE Num 6 233 Censored install date

G2

13: 49 Monday,

Mar ch



29
78
79
80
17
51
10
47
23
56
25
24
62
65

CDATEC
CKUNI T
CKWPOP
CKWSAMP
CNTLUNK
CNTLUNKP
COw
comwp
DUR
DUR1
DURMO
DURYR
DUR1MO
DURLYR

Char
Num
Num
Num
Num
Num
Num
Num
Num
Num
Num
Num
Num
Num

O O 0000000 WWWwWOoOoOowOo

227
526
534
542

91
347

58
335
117
371
133
125
403
421

Censored install date

Cntl- unknown

Var cntlunkl nean-plugged
COMMERCI AL/ OTHER NONRES

Var conmml mean- pl ugged
Duration in days

Dur for mdpt handling of intervals
Duration in nmonths

Duration in years

Dur, nonths m dpt handlng of intvls
Dur, years mdpt handlng of intvls

G3



1CONTENTS AND MEANS, ALL_DUR1
29, 1999 2

CONTENTS PROCEDURE

# Vari abl e Type Le

33 D97_DT Num
34 D97_DTC Char
19 EL9701 Num
20 EL9702 Num
21 ELTRKG Num
53 FOUTSI DE Num
55 FRMLOC Char 1
54 FRMLOCNO Char
37 FSCI D Num
36 G&95_DODC Char
18 HRSDAY Num
52 HRSDAYP Num
3 | DATE Num
5 | DATEC Char
35 | D2LUTH Num
22 | NSTALLD Num
26 I NSTALLX Num
57 LO2 Num
12 LOC Char 1
13 L OCNUM Num
63 LO2MO Num
66 LO2YR Num
14 MANUAL Num
48 MANUAL P Num
9 MDU_MOB Num
46 VDU_MOBP Num
27 NOTE1 Char 4
28 NOTE2 Char 4
4 ODATE Num
6 ODATEC Char
11 OWNED Num
44 OVWNEDP Num
77 POPCORR Num

O WWOOOOOWWWWOO WU WWwOOOONNIMAEMMOOO

409
427
82
338
55
332
147
187
31
43
61
326
518

DOD of sanpled prevdead bulb

DOD of sanpled prevdead bulb

ELI G9702- | NUSEP EXI STS OR DEAD_D

ELI G9702- | NUSEP EXI STS OR DEAD_D/ DK_D
ELTRKG - none now but trkg estinmate ava
CQut side dummy, for pop wtg

Sinple location, for pop wg

Si npl e | ocation no, for pop wtg

Gen/upd dodc if not in use
Hour s/ day
Var hrsdayl
| NSTALL DATE
I NSTALL DATE, CHAR

SCE assigned id for Luth 2 use
Installation, at risk, est, decrem
Installed (at risk), est,orig

Lower for interval censoring
Locati on

Location index

Low nont hs,iterval censoring

Low years,iterval censoring

Cntl- manua

Var manual 1 mean- pl ugged

MDU OR MOBI LE HOME

Var ndu_nobl nean-plugged
Descrip of instal

Descrip of death/censor

| NTERVI EW DATE

| NTERVI EW DATE, CHAR

OWNER OCCUPI ED
Var ownedl

mean- pl ugged

mean- pl ugged

G4

13: 49 Monday,
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70
69
71
72
40
41
42

76

16
50

45

PROP_POP
PROPI NST
PSAMP
PSAMPL
RANDX1
RANDX2
RANDX3
RESPI D
SAMCORR
SCE
SENSOR
SENSORP
SFDET
SFDETP

Num
Num
Num
Num
Num
Num
Num
Num
Num
Num
Num
Num
Num
Num

W W WwwOo o o o o

462
454
470
478
294
302
310

17
510

49

88
344

52
329

Popul ati on propn deduped frmfile

I nstallation propn
Locnum propn, sanple
Frm ocno proportion

Respi d, 1997 DSRA survey

SCE CUSTOMER BI NARY

Cntl- sensor

Var sensorl mean- pl ugged
SINGLE FAM LY DETACHED

Var sfdetl mean- pl ugged

G5



1CONTENTS AND MEANS, ALL_DUR1

29,

1999 3

CONTENTS PROCEDURE

Vari abl e

SOURCE
STATUS1
STATUS2
STUDY
S97_DODC
TYPEXEN
uP2
UP2MO
UP2YR
WPOP
WSAMP
WUNI T
XOUTS| DE

[N

=
WOoWoWOomwOoOOo,OMOWwWOOoO U RFR EFL N

FI LE SOURCE
Status of rec, for m dpt handling
Status of rec, for intvl handling

199702, svvr, dod if not in use
Type of xenergy rec-in,out,both
Upper for interval censoring
Upper months, intvl censoring
Upper years, intvl censoring

W to frame bulb tots

W to DSRA 9702 | ocnum

Unit wei ght

Xener gy outside dummy

G6

13: 49 Monday,
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1CONTENTS AND MEANS, ALL_DUR1

29,

1999 4

O~NO O~ WNERE

WWNDNNNNNNNNNNNRPRPRPERPRPERPRREREERE
PO OWO~NOUOOPMNWNRPRPOOO~NOOOPMWNEOO

SOURCE
RESPI D
| DATE
ODATE

| DATEC
ODATEC
SCE
SFDET
MDU_MOB
COWM
OWNED
LoC
LOCNUM
MANUAL
AUTO
SENSOR
CNTLUNK
HRSDAY
EL9701
EL9702
ELTRKG
I NSTALLD
DUR
DURYR
DURMO

I NSTALLX
NOTE1L
NOTE2
CDATEC
CDATE
BULBS

[N

HD
P OOODOOOOOOWMOMMWMOPEA,EREA,DRWWWWWWUAWWWWWOoOOO O N

101
105
109
117
125
133
141
147
187
227
233
239

FI LE SOURCE

Respi d, 1997 DSRA survey

| NSTALL DATE
I NTERVI EW DATE
| NSTALL DATE, CHAR

I NTERVI EW DATE, CHAR
SCE CUSTOMER BI NARY

SINGLE FAM LY DETACHED

MDU OR MOBI LE HOVE

COMMERCI AL/ OTHER NONRES

OWNER OCCUPI ED

Locati on
Location index
Cntl - manual

Cntl- auto
Cntl - sensor
Cntl - unknown
Hour s/ day

ELI G9702- | NUSEP EXI STS OR DEAD_D

ELI G9702- | NUSEP EXI STS OR DEAD_D/ DK_D
ELTRKG - none now but trkg estimate ava
Installation, at risk,

Duration in days
Duration in years
Duration in nonths

Installed (at risk),

Descrip of install

Descrip of death/censor
Censored install date
Censored install date

Bul bs i nvol ved
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32
33
34
35
36
37
38
39
40
41
42
43
44
45

S97_DODC
D97_DT
D97_DTC
| D2LUTH
G95_DODC
FSCI D
TYPEXEN
XOUTSI DE
RANDX1
RANDX2
RANDX3
ANAL_| D
OWNEDP
SFDETP

Char
Num
Char
Num
Char
Num
Char
Num
Num
Num
Num
Num
Num
Num

W WOoWOooWWOoOOomwOo oo oo

243
249
255
261
267
273
281
291
294
302
310
318
326
329

199702, svvr, dod if not in use
DOD of sanpled prevdead bulb
DOD of sanpl ed prevdead bul b
SCE assigned id for Luth 2 use
Gen/upd dodc if not in use

Type of xenergy rec-in,out,both
Xener gy outside dumry

Uni que cust ident, by source
Var ownedl mean- pl ugged
Var sfdetl mean- pl ugged
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CONTENTS PROCEDURE

Vari abl e

MANUAL P
AUTOP
SENSORP
CNTLUNKP
HRSDAYP
FOUTSI DE
FRMLOCNO
FRMLOC
DUR1

LO2

UP2
STATUSL
STATUS2
ATTRI B
DURLMO
LO2MO
UP2MO
DURLYR
LO2YR
UP2YR
STUDY
PROPI NST
PROP_POP
PSAMP
PSAMPL
WONI T
WSAMP
WPOP
SAMCORR
POPCORR
CKUNI T

00 00 00 0OWOMWOMWMOMWMOMWMMWMUTOOOODODOODODODODOOORFR, P 000NN WWWWWWW

Var ndu_nobl nean-plugged

Var conml mean- pl ugged

Var manual 1 mean- pl ugged

Var autol mean- pl ugged

Var sensorl mean- pl ugged

Var cntlunkl nean-plugged

Var hrsdayl mean- pl ugged

Qut si de dummy, for pop wtg

Sinple | ocation no, for pop wtg
Sinple location, for pop wtg

Dur for mdpt handling of intervals
Lower for interval censoring

Upper for interval censoring

Status of rec, for m dpt handling
Status of rec, for intvl handling
Dur, nonths m dpt handl ng of intvls
Dur, nonths m dpt handlng of intvls
Low mont hs, i terval censoring

Upper months, intvl censoring

Dur, years mdpt handlng of intvls
Low years,iterval censoring

Upper years, intvl censoring

Installation propn

Popul ati on propn deduped frmfile
Locnum propn, sanple

Frm ocno proportion

Unit wei ght

W to DSRA 9702 | ocnum

W to frame bulb tots
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79 CKWPOP Num 8 534
80 CKWSAMP Num 8 542
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6

RESPI D
| DATE
ODATE
SCE
SFDET
MDU_MOB
COWM
OWNED
LOCNUM
MANUAL
AUTO
SENSOR
CNTLUNK
HRSDAY
EL9701
EL9702
ELTRKG

| NSTALLD
DUR
DURYR
DURMO

| NSTALLX
CDATE
BULBS
D97_DT

| D2LUTH
FSCI D
XOUTSI DE
RANDX1
RANDX2
RANDX3
ANAL_I D
OWNEDP
SFDETP
MDU_MOBP

Respid, 1997 DSRA survey
| NSTALL DATE

| NTERVI EW DATE

SCE CUSTOMER Bl NARY

SI NGLE FAM LY DETACHED
MDU OR MOBI LE HOME
COWVERCI AL/ OTHER NONRES
OWNER OCCUPI ED

Locati on index

Cntl - manual

Cntl- auto

Cntl - sensor
Cntl - unknown
Hour s/ day

ELI G9702- | NUSEP EXI STS OR DEAD_D

ELI G9702- | NUSEP EXI STS OR DEAD_D/ DK_D
ELTRKG - none now but trkg estimte ava
Installation, at risk, est, decrem
Duration in days

Duration in years

Duration in nonths

Installed (at risk), est,orig

Censored install date

Bul bs i nvol ved

DOD of sanpl ed prevdead bulb

SCE assigned id for Luth 2 use

Xener gy outside dummy

Uni que cust ident, by source
Var ownedl mean- pl ugged
Var sfdetl mean- pl ugged
Var nmdu_nobl nean-plugged

205

205
3931
3931
3931
3931
3931
3931
3931

1
525

11

Gl

12798.
0
12829.
00190.
20122.
0
0
0
0.
10007.
0.
0.
0.

POOORPOOOOOOOOROO0OO

[N

N
P RRPRARRRRORRERER

o
o

1513.

4
49.
85.
12798.
85.
14228.
118203.
55065089.
1.

0
1.
1.
58065089.
1.
1.
1.

©
N
NN WNOOOPRMODOOOMOOODO

N

2
12798.
1.
13780.
109461.
54262017.
0
0
0.
0.
4267964.
0.
0.
0.
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ComwP Var commil mean- p
MANUALP Var nmanual 1 mean- p
AUTOP Var autol mean- p
SENSORP Var sensorl mean- p

CNTLUNKP Var cntlunkl nmean-p
HRSDAYP Var hrsdayl mean- p

ugged
ugged
ugged
ugged
ugged
ugged

FOUTSI DE Cutside dummy, for pop wtg

DUR1 Dur for mdpt handling of
LO2 Lower for interval censoring
uUpP2 Upper for interval censoring

ATTRI B Dur, nonths m dpt handl ng of
DUR1MO Dur, nonths m dpt handl ng of
LO2MO Low nont hs,iterval censoring

intervals

000
000
000
000
000
000
000

. 000
. 000
. 000

000
000
000
000
000

. 000
. 000
. 000
. 000
. 000

. 002
. 128
. 128
. 128
. 128
. 104
. 128
. 873
. 954
.178
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UP2MO
DURLYR
LO2YR
UP2YR
PROPI NST
PROP_POP
PSAVP
PSAMPL
WUNI T
WSAVP
WPOoP
SAMCORR
POPCORR
CKUNI T
CKWPOP
CKWSAMP

Upper months, intvl censoring
Dur, years m dpt handlng of intvls
Low years,iterval censoring

Upper years, intvl censoring

I nstallation propn

Popul ati on propn deduped frmfile
Locnum propn, sanple

Frm ocno proportion

Unit wei ght

W to DSRA 9702 | ocnum

W to frame bulb tots
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Appendix H:

Description of data and programs
transmitted to CPUC (ECO Northwest)
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Documentation of Data Transmission to ECO Northwest

We are transmitting the following files and programs, which have beenin useon SCE'sMVS system.

General purposeframefile.

POSTFRM7. Thisisa19,372-record combination of FRAME95 and POSTCD95, as described in the text.
The basic record isthe individual bounce-back postcard. DSRA-contributed key variable FID indicates a
unique “participation record” referring to distinct bulb purchases by distinct customers (customers of at
least one manufacturer were motivated by a contest to submit multiple cards). Our slightly different (more
aggressive) ID2LUTH keyswas developed prior to receiving DSRA FRAME95, and was used in “frame”
work for identifying customersto be surveyed by L uth Research. We have many records in POSTFRM7
than DSRA has unique “FIDs” because we include records in POSTFRM 7 which have inadequate
information for contacting customers DSRA For the last time, we note that the post card filesare not really a
frame for any well-understood population, due to the low post-card turn-in rate and unknown variationsin
manufacturer practice, customer motivations, etc. For this reason, we preferred DSRA9702 as a probably
less imperfect source of “population parameters” for use in point estimation of EULs. Variousflags have
been appended to POSTFRM7 (through iterations 1-7) in data development, having to do with selection into
various L uth Research samples, etc.

Location: zipped SAS export file postfrm7.xpt (Postfrm7 n=19372)

Survey data
We include basic survey data as received.

FINLRESP (n=530). These are completed surveysfrom DSRA9702. They are processed somewhat in
programsin the BLDxx series (see below), on their way toinclusionin ALL_DUR1 as bulb location records.

DSRA620(n=448) Outbound sample including completed surveys, for DSRAFOLL (L uth research followup
on DSRA9702 survivors)

DSRA6200 (n=124) “Other response” and uncoded data, merges to DSRA620 via Caseid.

GENPOP (n=957) Outbound sample including completed surveys, for LUTHGENP (Luth’s excursion into the
general population of postcard submissions, rather than followups on DSRA).

GENPOPO (n=100) “Other response and uncoded data, merges to GENPOP via Caseid.

UPDU(n=118), UPDV(n=89), UPDW(n=79),UPDX(n=60) Outbound samples for various categories of
nonresponse to DSRA 9702 survey, including completed surveys.

UPDUO(n=17), UPDVO(n=4), UPDWO(n=12), UPDXO(n=4). “Other response” and uncoded data, merges
to UPDU,V,W,X by Caseid.

DXEN2(n=167). Rather than providethelarger 10,815-record XENERGY survey file covering a variety of
programs, DXEN2 limitsitself to CFB program participants.

All survey filesare located in zipped transport file surveys.xpt.

Survival AnalysisFileALL_DURL.
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Weinclude the final customer/bulb location/duration file ALL_DUR1 (n=3931).
Thisanalysisfileislocated in zipped transport file modls.xpt.

Model output files.

We include model output files pertaining to the final model (run 101, generalized gamma):

GGAMZ2EL: fileof control observations used in evaluation of scenarios (post processing LIFEREG)
GGAMZ2E2: fileof datafor plotting SDF and residuals

GGAMZE3: parameter estimates for LIFEREG.

Weinclude WEIB2E1-2E3, files created by competitor run 102, Weibull distribution. We aso includefiles
GGAM2F1-F3, pertaining to run 111, which isrun 101 modified to allow free estimation of scale and shape

parameters.

Thisanalysisfileislocated in zipped transport file modis.xpt.

File construction/data development programs.

We include mainframe programsin the BLD series, concatenated into file BLDSAS.TXT. These programs
arelocated in aPDS on the Edison program. For transport, we flatten them out into a concatenation. Before
the commencement of each program in the concatenation, we put in apiece of text flagging and naming the
program by name: starting in columnl — HELL OECONW-& PROGNAM. Thiscan beread in by SASand
symputted into afile name macro variable should the need arise to “unpack” this concatenation.

We add file AADOC, which is arunning note-description of programsin the BLD series.

This concatenation of file contruction/data development programsislocated in zipped directory PGMS.

ANALXXX programs.

We include concatenation of all ANALxxx (analysisfile) into ANALSAS.TXT, asdescribed for the BLD files
above. Note that programsin the 30-50 series are phase 1 modeling efforts, the 60-90 series are superseded
effortsin phase 2, the 100-140 and 160 series are phase 2 modeling efforts, ANAL0153 estimates medians
adjusted for bulb migration, ANAL0152 estimates the monthly exit/stayer rate, and series 170 and 180 are
bootstrap standard error estimation programs.

ANALSAS.TXT islocated in zipped directory PGMS

MISC program.

We include a concatenation of miscellaneous programs (“ includable” format or format linker programs, in
themain), into MISCSAS.TXT.

MISCSAS. TXT islocated in zipped directory PGMS
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