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SCE – Study 524
Southern California Edison’s 1994 Residential CFB Manufacturers’ Incentive Program Fourth Year Retention Study
Introduction and Executive Summary

This is a Verification Report (VR) of Southern California Edison’s  (SCE) retention study for bulbs installed under SCE’s 1994 Compact Fluorescent Bulb Manufacturers’ Incentive Program.  The Study was performed by Athens Research (AR) and Decision Sciences Research Associates (DSRA).

This VR is presented in five sections.  The first section contains this introduction and the executive summary of the findings, along with the recommendations to the Office of Ratepayers Advocates (ORA).  The second section discusses the data and documentation supplied by SCE to support the Study.  The third section details ECONorthwest’s replication and assessment of the analytical procedures and corresponding SAS code used in the Study.   The fourth section reports recommended modifications to the dataflow and analytical procedures used in the Study.  The final section presents the recommended changes to the filed effective useful life (EUL) calculations for each measure studied. 

The Study reports estimates of the EUL for bulbs for which rebates were paid through SCE’s 1994 Compact Fluorescent Bulb Manufacturers’ Incentive Program.  The EUL is defined as the estimated amount of time it takes for half of the installed bulbs to become inoperable or removed.  Classic survival analysis techniques are used to obtain survival function estimates.  The ex post EUL estimates are compared with the ex ante estimates at the 80 percent confidence level.

ECONorthwest’s verification efforts include:

· Evaluation of the Study methodology.

· Replication of the Study’s key results.

· Recommendations to the ORA.

Measures Studied  

The Protocols require that the utilities conduct a retention study on “the top ten measures, excluding measures that have been identified as miscellaneous (per Table C-9), ranked by net resource value or the number of measures that constitutes the first 50% of the estimated resource value, whichever number of measures is less.”
  The Study estimates the EUL for compact fluorescent bulbs installed under SCE’s 1994 Compact Fluorescent Bulb Manufacturers’ Incentive Program.  The majority of primary data used in the Study was generated from telephone surveys conducted at varying intervals.

Methodologies

The Study develops survival functions for bulbs by estimating parametric time-to-event models using the SAS LIFEREG procedure.  Covarietes are introduced into the survival models to mitigate the effects of alternative sample or study sources and account for attributes inherent to the bulb location and use.  EUL estimates are obtained by applying the mean sample values to the covariete parameters produced in the final survival models.  The standard error (and confidence interval) for the final EUL estimates are generated using a “bootstrap” macro that corrects for intra-cluster correlation. 

Summary of Findings

The Study concludes that no adjustments to the ex ante EUL of 5.8 years should be made because the ex post EUL of 6.1 years associated with the gamma distribution is not significantly different than the ex ante EUL at the 80 percent confidence level. 

Recommendation to ORA

ECONorthwest recommends that no adjustments be made to the ex ante EUL as documented in the Study.

Data and Documentation Quality
Data 

Data files were provided on two diskettes and ECONorthwest encountered no problems with SCE provision of data.  Three SAS programs with approximately 10,000 lines of code each were provided to generate the Study’s results.  The majority of the Study’s analysis is performed in SAS.  

Documentation

Helpful documentation was provided to assist with the replication and assessment of the Study. The Study contained a thorough description of the methodology and helpful exhibits were included.  The inclusion of supporting SAS output in the report was particularly helpful.

Replication and Analysis
Review of Analytic Approach and Dataflow

The Study estimates the EUL for compact fluorescent bulbs using classical survival techniques. The PROC LIFEREG procedure in SAS is applied to the retention data to obtain estimates of the EUL under three alternative parametric forms of the hazard function. Covarietes are included that account for the study source, hours of use, and the bulb installation location.  EUL standard error and confidence intervals are calculated using a “bootstrap” macro that consists of sampling with replacement 150 times at the customer level (as opposed to the location or bulb level).

The hazard function represents the instantaneous failure rate for an installed measure that has survived to a particular age.  The three parametric forms of the hazard function considered in the Study exhibit the following characteristics:

· Gamma Model: The gamma modeling assumption is the most general of the five distributions considered.  It allows the estimation of the rate of change in the hazard (scale) and the change in rate of the hazard (shape).  Because both scale and shape parameters can be estimated, the gamma model results in the best functional fit relative to the other distributions examined in the Study.  The hazard associated with the gamma model can take on a variety of shapes depending on the value of the scale and shape parameters.  Unlike any of the other hazard distributions used in the Study, the gamma model’s hazard function can take the form of a U or bathtub shape in which the hazard initially decreases with time and later increases.  

· Weibull Model: The Weibull model is a proportional hazard model which allows a scale parameter to be estimated.  When the scale parameter is less than 1, the Weibull’s hazard function increases with time.  When the scale parameter is greater than 1, the resulting hazard function decreases with time.

· Log-logistic Model: The log-logistic model allows for the estimation of a scale parameter.  It also allows for, but does not assume a non-monotonic hazard.  For scale parameters less than 1, the log-logistic hazard function rises to a peak, and then declines towards zero. When the scale parameter is greater than 1 the hazard starts at infinity and declines towards zero with time.

The exponential and log-normal hazard distributions are not used in the Study because “[the authors] find throughout estimation that the exponential and log-normal approaches, regardless of substantive choices on covariates, results in substantially more gradual SDF [survival] curves, and correspondingly higher EULs.”  In general, one would expect that the true hazard for most measures would eventually increase over time.   Both the gamma and Weibull models allow for the estimation of a survival function that exhibits this property. 

The Study uses data primarily from telephone surveys conducted at various intervals and some form of censoring effects almost every observation.  

Replication Efforts

The verification included reviewing code for errors, comparing code steps to methodology descriptions, and running portions of the code used to generate the Studies results. Particular attention was made when considering the theoretical appropriateness of the methodologies employed. A complete replication was not attempted because the Study utilizes thousands of lines of SAS code and involves over 100 regressions.

Review of Database Development

ECONorthwest encountered no problems when reviewing the data development portion of the study.

Review of Analytic Procedures

The analysis proceeded as described in the Study and was in general compliance with the M&E Protocols.  ECONorthwest encountered no problems when reviewing the analytical procedures used in the Study. 
Modifications to Database and Analytical Procedures

Database Modification

No modifications are recommended for the database portion of this Study.

Analysis Modifications

 No modifications are recommended for the analytical portion of the Study.

Recommended Changes to EUL Filings

ECONorthwest recommends that no adjustments be made to the ex ante EUL as documented in the Study.










� “Protocols and Procedures for the Verification of Costs, Benefits, and Shareholder Earnings from Demand-Side Management Programs,” as adopted by California Public Utilities Commission Decision 93-05-063, Revised March 1998.
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