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Southern California Edison Company - Study ID #516C


1994 Commercial Energy Efficiency Incentives Rebate and Audit Programs


Introduction and Executive Summary


This Verification Report (“VR”) represents ECONorthwest’s second verification report regarding Southern California Edison Company's ("SCE") study of first year load impacts for its 1994 Commercial DSM Program, titled "An Impact Evaluation of the 1994 Southern California Edison Commercial DSM Programs."�  For the 1996 Annual Earnings Assessment Proceedings, SCE commissioned three separate studies to estimate the load impacts attributed to the HVAC, lighting, and “other” end uses in the commercial rebate and audit programs, however, the study performed by Applied Econometrics, Inc. (the “Parti Study”) was the exclusive basis of SCE's earnings claim.


Program Studied


The Parti Study reports first year load impacts for commercial customers who participated in SCE's 1994 Commercial DSM rebate and audit programs for lighting, HVAC, and other-category end-uses.  The rebate and audit programs are identified by SCE as the Energy Management Hardware Rebate (EMHR) Program and the Energy Management Services (EMS) Program, respectively.  Both of these programs focus on commercial customers classified according to thirteen different building types, and both were implemented through on-site visits and audits by SCE energy service representatives.  SCE, however, maintains separate rebate and audit program tracking systems to record and monitor program performance.


Methodologies


The basic approach of the Parti Study involves measuring the net impact of the program by comparison of the change in participant and nonparticipant consumption before and after the rebate and audit programs, while attempting to control for certain other factors that may have influenced the change in consumption.  The study relies on a regression model employing a difference of differences approach,� utilizing customer-specific data from program tracking systems; consumption and merged weather information from billing data; on-site and telephone survey data; and Energy Use Indices (EUI’s) based on 1993 CEC estimates.  In addition, the model combines participants from the EMHR and EMS programs, as well as nonparticipants, and estimates a single realization rate for all end uses and programs.�


Summary of Findings


ECONorthwest successfully replicated the results from the Parti Study, but was unable to fully verify the development of the final analysis dataset.  The key findings of our verification efforts are:


The SAS programming codes used to develop the analysis dataset and conduct Parti’s difference-of-differences model are generally reliable, with only one minor error in the calculation of operating hours and another in the calculation of the ( (a parameter relating to the additive consumption adjustment to EUIs) in the regression equation.  Neither of these errors have an impact on the estimate of net savings calculated in the Parti Study.


The lack of documentation, omission of intermediate datasets, and inconsistencies—among and between consultants—at various steps of the data development process makes complete replication of the final analysis dataset impossible under the time and resource constraints of the current AEAP.  This leaves the key issues of attrition and representativeness that occurred in its development unexplained.  Although ECONorthwest has no reason to believe these are serious issues in the reliability of the analysis dataset, it cannot verify that opinion.


The model results are statistically robust, however, given the inadequate documentation of data development and sample attrition processes, the findings cannot be accepted with the degree of confidence that should accompany a load impact study and earnings claim.


Numerous reporting and documentation problems were encountered in this verification effort.  Although the conclusions offered above are, we believe, still appropriate despite these problems, ECONorthwest was unable to resolve some of the problems encountered, despite allowing the utility and report authors the opportunity to provide a clearer record of what was done.  The major issues of our verification efforts are:


Per Table 7 of the Protocols “The reviewer should be able to clearly follow the development of the final analysis dataset.” The data sources and processes involved are never clearly articulated in the Parti Study.  SRC and Parikh, in companion studies 516A and 516B, respectively, did a commendable job of organizing and documenting dataflows.  However, the data development processes in Study 516A could not be fully replicated because of missing intermediate datasets.


The use of a designated unit of measurement for the lighting end use is not consistent with Table C-4 of the Protocols means that the results from the load impact study are not compatible with the E-tables.


Considerable attrition occurred in all the survey samples used to construct the final analysis dataset.  However, SCE’s consultants did not statistically test for nonresponse or attrition bias.  This is of particular concern because three survey samples were drawn from samples of participant and nonparticipant populations.


According to Table C-4 of the Protocols, the lighting end use is for indoor lighting only.  Both the EMHR On-Site Retention and Telephone surveys include observations with outdoor lighting measures.


Although the consultants shared data sources among themselves, however, documentation of data development processes is not integrated.  Thus, the inconsistent identification of the number observations by accounts, measures, customers, etc., means that the data documentation supplied by SCE and its consultants are difficult to follow and poorly linked to actual datasets and programming code.


It is reported, on page 3-10 of SRC’s Study 516A, that Edison’s goal in preparing the sample design for the EMHR On-Site Retention Survey was a minimum precision of plus/minus 20 percent at the 80 percent confidence level.  This is not consistent with sample design requirements found in Table 5 of the Protocols.  Table 5, Section C states “a sample must be randomly drawn and be sufficiently large to achieve a minimum precision of plus/minus 10% at the 90% confidence level, based on total annual energy usage.”�


Recommendation to the Office of Ratepayer Advocates


ECONorthwest’s recommendations to the Office of Ratepayer Advocates (“ORA”) are based on:


The pre-imposed default standard, as set forth in ALJ Gottstein’s 1996 AEAP final opinion, of a maximum 75 percent of shareholder incentives;


The considerations of ALJ Gottstein as expressed in the 1996 AEAP final opinion:  “In view of the fact that this is the very first implementation of our protocol requirement for load impact studies, we believe it is reasonable to give SCE the benefit of the doubt and allow partial credit for this program.”  ALJ Gottstein further writes, “We do not intend to be as lenient in subsequent earnings claims.”


The overall good faith efforts by SCE and the various consulting teams to  assist in our verification efforts; and


A verifiable regression model with robust statistical results.


ECONorthwest, therefore, recommends that:


SCE receive 75 percent of their total shareholder incentive earnings for the Commercial Energy Efficient Incentives Program.  This amounts $1.429 million of the $1.905 million claim.


The gross and net average load impacts reported in the Parti Study and reiterated in the last section of this verification report be accepted; and


The final earnings agreement, consistent with ALJ Gottstein’s opinion, include a statement that future load impact studies will not be acceptable without complete and consistent documentation of data development processes, and the replication thereof.


Data and Documentation Quality


ECONorthwest first attempted to verify the information reported in the Parti Study during the 1996 Annual Earnings Assessment Proceedings (AEAP), and those verification efforts concluded that the study was not fully verifiable due to incomplete documentation regarding sample selection, comparison group matching, occurrence and treatment of attrition, and virtually all other aspects relating to the development of the analytical sample.  In ALJ Gottstein’s “Final Opinion on 1996 Annual Earnings Assessment Proceeding” it is recommended, however, that SCE’s earnings cannot be based on the Parti Study until ORA and its consultants complete a full-scale verification of the Study.�


In addition to the Parti Study (Study 516C), SCE submitted several studies� in support of its evaluation of the 1994 commercial retrofit programs, including "First-Year Impact Studies of the 1994 Commercial Services Program and the Commercial Retrofit Incentive Program," (Study 516A) by Synergic Resources Corporation (“SRC”), and "Impact Analysis of 1994 Commercial DSM Programs, Estimation of Net Effects Using Qualitative Choice Analysis," (Study 516B) by Kirtida Parikh.  Although the current verification effort focuses on the study submitted by Applied Econometrics, Inc., (“AEI”) it is not possible, given the limited data documentation provided by Parti as well as the extent to which all three consultants developed and utilized the same source datasets, to conduct a full scale verification of the Parti Study without also reviewing the documentation of data development processes submitted by SRC and Kirtida Parikh.  Indeed, it is the absence of such documentation in the Parti Study that mandates this verification effort also includes a review of the quality of data and documentation contained in the load impact studies submitted by these  other consultants.  Table 1 below describes the major components and consultant assignments involved in SCE’s load impact studies for the commercial rebate and audit programs.


Figure 1:	Overview of the Major Study Components and Consultant Assignments


�


Data


The data submitted to ECONorthwest for this verification effort came from five different sources, including: SCE, AEI, Decision Sciences Research Associates, Inc., (“DSRA”), SRC, and Kirtida Parikh.  In excess of 220 datasets (SAS, ASCII, and dBase IV datasets) were either received or developed during the replication process.  As such, it was not possible to review all datasets and coding, and ECONorthwest’s verification efforts focused on, primarily, datasets provided by SRC and, secondarily, by Kirtida Parikh.  The magnitude and scope of data development processes called for careful inventory by SCE’s consultants of the datasets required for the verification effort, explicit decision rules and points in that process, and consistency in that effort among consultants.  Although SRC and Parikh made laudable efforts in this regard, the absence of the same effort by AEI severely hindered the verification process.  Furthermore, it was SCE’s responsibility to ensure that the load impact study used in support of their earnings claim be consistent with the reporting and modeling requirements contained in the Protocols.


SCE provided ten datasets from DSRA.  However, their role in the combined load impact study “was to prepare and transfer data from both SCE and several survey research efforts to the teams of analysts.”  Thus, ECONorthwest conducted only a cursory review of DSRA materials.�  SCE subsequently provided additional materials in January and February 1997 consisting of a recoded EMHR program tracking system (frame3ab) and the SAS code (several hundred pages of computer printout) used in its development.  Since this data and coding was used primarily to create the sampling frame for the EMHR program participants, ECONorthwest’s review was brief and attempted to ascertain information that would facilitate verification of SRC’s data development processes.


The primary data issues are:


Applied Econometrics provided only the final analytic datasets used in the modeling process.


Source datasets provided by SRC and Parikh were complete, clearly identified, and well organized.


Several intermediate datasets that are developed or utilized by SRC in the SAS code were not provided.  Because they are imbedded in the programming codes, ECONorthwest had no way to inventory and identify them as missing during the initial stages of the verification process.  It should be noted that both SRC and SCE responded promptly to data requests for these intermediate datasets.


ECONorthwest and SCE’s consultants utilize different operating systems, thus, SAS datasets with the SD2 extension provided by AEI and SRC could not be used.  Parikh delivered transport-style SAS files, and SCE responded immediately to all requests for transport-style SAS files.


Documentation


With the combined and overlapping efforts of three consulting teams; an extensive array of source and intermediate datasets; as well as a number of study-related tasks —including two on-site surveys and three telephone surveys—the scope of documentation was extensive.  Approximately 300 report pages and 1,000 pages of SAS coding were delivered to ECONorthwest.  In general, report documentation sufficiently described the survey instruments and response rates, sampling procedures and protocols, analytic methods employed and results achieved in each of the studies, and source datasets used to develop the final analytic dataset.  Unfortunately, several crucial items required by Table 7 of the Protocols  and designed to facilitate replication of data and analytic processes used in load impact studies, were inadequately described in the report documentation, precluding a complete and satisfactory verification of the Parti Study.  Both the positive and negative aspects of the documentation provided by SCE and its consultants are described in more detail below.


SCE chose, at a late date, to rely on the Parti Study.  Unfortunately, the Parti Study was devoid of documentation that could be used to verify the adequacy of procedures and component datasets used to develop the final analysis dataset.  The one page description� of the final analytic dataset used in the Parti Study does not satisfy any of the items mandated by Table 7 of the Protocols.  It is apparent that, in this case, the development of the final analytic dataset by other consultants hindered the reporting of that process in the Parti Study.�  AEI should have made that information available and explicitly identified the integration of data sources from other consultants.


ECONorthwest received on July 3, 1996 , a final version of Tables 6 and 7 for the Parti Study.  Table 7 was produced in a joint effort by AEI and DSRA, and contained responses, by item, to documentation requirements set forth in Table 7 of the Protocols.�  This information offered some overall clarity, but did little to assist the replication efforts.  For instance, in response to item A.6 in Table 7 of the Protocols, AEI provided a table and narrative that were inconsistent and incomprehensible.�  In fact, several ECONorthwest staff members (all experienced utility analysts) reviewed, but could not  decipher, its contents.  We concluded that an additional column for monthly observations would have been appropriate in order to accurately describe the time series element of the final analysis database.


As another example of the deficiencies of documentation supplied in support of the Parti Study, the information submitted by AEI in section B.3 of Table 7, is questionably omitted and is only superficially addressed in section D.3.  That is, AEI documents only the attrition that occurs in the last phases of construction of the final analytic dataset.�  This documentation is not conducive to verification and replication efforts because it is developed in narrative rather than flow chart format, does not include reference to datasets or coding files used by programmers, and is inconsistent with the same information provided by other consultants.�  This information relates to the documentation of data attrition processes mandated by Table 7 of the Protocols and is, with the considerable attrition that occurs during the survey process, perhaps the most important element of the verification process related to the integrity of the final analytic database used in the modeling effort.


In addition, AEI’s Table 6 submittal was delivered to ORA and ECONorthwest in July, nearly four months after the March 1st filing deadline.  The Table 6 appears, however, to be consistent with the Protocols and accurately reflects the results of the modeling process.


Statistical modeling in the Parti Study was performed using a proprietary analysis package that was not provided.  Reproduction of database and statistical analysis coding is well beyond the scope of any verification effort.  However, Parti provided ECONorthwest programming codes for the analysis portion of the study in SAS format.  Documentation of the programming codes used to develop the analytic dataset used in the Parti Study were not provided by AEI.  If, as appears to be the case, the source and intermediate datasets were developed by SRC or Parikh, then this should have been explicitly identified and the integration of datasets among consultants should have been reported and inconsistencies between reports should have been remedied.  Moreover, the coding for the final data screening process described above should have been included.


Because of the limited documentation offered with the Parti Study, ECONorthwest also reviewed the documentation of data quality and processing submitted by SRC and Kirtida Parikh.  Report documentation submitted by SRC was especially useful in reviewing data development processes and assessing attrition processes during the sample selection and survey endeavors.  Per Table 7, Item C.2. of the Protocols, SRC provided detailed survey information and included a copy of the survey instrument for the EMHR on-site retention survey.  SRC did not, however, account or test for non-response bias in the survey process.  Given the considerable attrition that occurs during all participant surveys (113 completes out of 272 attempts for the EMHR telephone survey; 79 completes out of 201 attempts for the EMS telephone survey; and 232 completes out of 315 attempts for the EMHR on-site retention survey), the lack of effort is troublesome.


The final data screening processes involving the meshing of time series data (billing dataset) and cross sectional data (program and survey datasets) was clearly articulated in the SRC’s report.  In addition, the documentation contained in, or as an adjunct to, the SAS programming code was well-organized in a March 11, 1996 memorandum by SRC and detailed with programming notes that facilitated replication efforts.


The report documentation provided by Kirtida Parikh was especially strong in identifying modeling methods and results and assessing data quality and processing methods for the nonparticipant samples.  In addition, Parikh’s SAS programming codes were completely documented with notes.


In general, then, the documentation submitted for the verification of Study 516C is summarized below:


Documentation of data quality and processing per Table 7 of the Protocols by AEI was deficient, precluding replication of data development processes and a complete and confident verification of the Parti Study.  Furthermore, it is never clearly articulated the extent to which data developed by SRC or Parikh is shared and utilized by Parti.  If, in fact, Applied Econometrics was solely responsible for the development of the final analytic dataset used in the Parti Study, then the Study is clearly and unequivocally in violation of the Protocols.  If, on the other hand, and ECONorthwest believes this is the case, that AEI developed a final analytic dataset by relying on source and component datasets used and/or constructed by SRC and Parikh, then they are still in violation of the Protocols, but not without justification.�


In reference to Table 7, items A6 and B1-3 of the Protocols, none of the consultants supplied documentation that would enable an independent reviewer to follow the data development process from start to finish.  Furthermore, the sample size information that was provided was inconsistent among and between consulting teams, thereby making it exceedingly difficult to follow the development of the final analytic dataset.  That is, the inconsistent identification by consultants of sample and database sizes by number of observations, measures, sites, and customers severely hampered the verification of data development processes.  


Documentation contained in SAS programming codes, as well as contractor-supplied information to track data development processes, was sufficient.  SRC and Parikh should be commended for the extensive use of notes within SAS programs.  Indeed, ECONorthwest could clearly see the communication between managers and programmers, and among programmers themselves.


Detailed survey information was provided, however, none of the consultants tested for non-response bias.


SCE’s responsiveness to additional documentation requests was superlative.


Replication and Analysis


ECONorthwest attempted verification efforts with regard to the Study, with the intent of addressing the following areas:


overall evaluation of the Study;


replication of the databases and statistical findings of the Study; 


possible investigation of the effects of alternative and/or corrected model and database specifications;


recommendations to ORA


The purpose of this effort is to verify the robustness of the findings obtained by SCE, and the consistency with agreed-upon Protocols relating to this type of study.


Review of Dataflow and Analytic Approach(es)


ECONorthwest’s review of the analytic approaches used in the Parti Study was relatively straightforward.  The modeling process was well documented and the programming code used in its implementation was concise.  Our review of dataflow processes, on the other hand, proved to be extremely difficult.  Documentation was limited, and connection to SAS programming codes was nonexistent.


Replication Efforts


ECONorthwest’s replication of data development and statistical modeling processes are described in detail below.  The data review section is broken down into an overview of data elements, a detailed “sectional” review of SRC’s programming code and datasets, and a detailed review of development of participant and nonparticipant samples.


Review of Database Development


According to Table 7 of the Protocols, a load impact study should be accompanied by complete documentation of the various decisions made about data collection and analysis procedures.  This is done so that any analyst, given the raw data and programming codes, can duplicate the final analytical dataset and replicate the statistical model by following the explicit decision rules that the utility or its contractor has made.  Generally, this is accomplished by 1) following the requisite (per Table 7 of the Protocols) flow charts illustrating the relationship between data elements and identifying specific data sources for each data element, and 2) reviewing the programming code used in its development.  This twin effort is the most efficient way to assess the development of the final analytical dataset from its component datasets, e.g., program tracking systems, survey datasets, billing records, weather data, and other intermediate datasets.  Indeed, it is by these concomitant efforts that the data quality procedures conducted by the utility or its subcontractors are most clearly evident.


In June of 1996, ECONorthwest conducted a verification review of Study 516C, however, at that time, no replication or verification efforts were feasible because of the failure of SCE to provide data and the necessary computer code in a timely fashion.  The current verification review concentrates heavily on assessing the adequacy of data documentation provided by SCE and its consultants, ending April 21, 1997.


Overview of Database Development


Due to the lack of documentation in the Parti Study (including Tables 6 and 7, received on July 3, 1996), ECONorthwest’s review of the development of the final analysis dataset involved the verification of the SAS coding and datasets submitted by SRC and Kirtida Parikh.  Indeed, the Parti Study never fully articulates the data sources used, however, in the independent evaluation of the Parti Study by Analysis Group Economics, Inc.,  it is reported that “The analysis dataset was developed by combining data from the sources described above.”� (These sources are identified in our Figure 1 below.)  Analysis Group Economics does not provide any documentation that would clarify the data development process or add to the information that ECONorthwest was able to piece together.  In fact, they go on to report (pg. 4) that their evaluation of data used in the Parti Study “is based on various documents supplied by SCE.”  Clearly, their generalized comments and nondescript flow chart of data sources reflects the same paucity of data that ECONorthwest encountered.� 


As is evident in the flow chart in Figure 2, representing ECONorthwest’s best attempt to deduce the development of the final analytic dataset from a variety of sources, several important issues arise: 1) the clarity of the flow chart is lost as the description of observations (i.e., measures, customers, accounts, coupons) changes meaning along the data development process; 2) there are serious disconnects in terms of the number of observations when combining participant and nonparticipant samples into the raw analytic dataset; 3) the EMHR on-site retention survey and supplemental telephone survey are both samples drawn from the coupon database, which is a sample drawn from the EMHR Program tracking system, thus magnifying the potential for attrition bias among participants; 4) the 1996 follow-up telephone survey and 1995 commercial saturation survey are drawn from the 1992 commercial saturation survey which is itself a sample drawn from a population that we have no information about.


Figure 2:	Overview of Data Elements


�





The final analysis dataset is a cross sectional, time series consisting of 89,730 observations.  According to information provided by SCE’s consultants, the cross sectional element of this dataset consists of 1,633 participants and 903 nonparticipants for a total of 2,536 customer accounts.  The time series element of the final dataset is developed from SCE’s billing database and, unfortunately, the billing database utilized by SRC and provided to ECONorthwest does not match the billing database that was, apparently, used in the Parti Study.  As described previously, the data screening process in the Parti Study commences with a dataset containing 124,248 observations (pg. 22 of Table 7 submittal) and results in a final analytic dataset of 89,730 observations.  This is inconsistent with the billing dataset used by SRC and submitted to ECONorthwest by SCE.  As described on page 3-24 of their report, SRC utilizes a billing dataset containing 85,056 observations.


Replication of SRC’s Data Development Processes


SRC’s SAS code is organized in nine separate sections or folders.  For the most part, the programming code is sequential, starting with Section 1 and ending with Section 9.  However, when development of the final analysis dataset deviates from the sequential process the lack of documentation severely hinders the verification process.�  The datasteps and datasets that go into the development of the major component datasets shown in Figure 2 are described, by section of code, in detail below.  (For exposition purposes, the names of datasets, variables, and code files have been italicized.) 


In addition, although not all-inclusive, the extensive flowcharts and descriptions contained in this section of the report are intended to support our general conclusion that the provision and documentation of data quality and processing is, for the most part, not in the spirit of the procedures outlined in Table 7 of the Protocols.  In addition, their inclusion in this verification report should demonstrate the type of reporting by utilities and their subcontractors that is most conducive to complete and efficient verification of load impact studies.  The flow charts contain shaded banners that report the SAS coding file being used; dark boxes and arrows that represent datasets that were produced and data processes that were replicated; and lightly-colored boxes and arrows that depict datasets that were not available and/or data processes that could  not be replicated.


Section 1:	Programming Codes and Datasets


Section 1 contains the SAS code used to draw the samples for the EMHR on-site and telephone surveys and the EMS telephone survey.  As depicted in Figure 3 below, there are omitted datasets that would prevent the reviewer from completely replicating the construction of subsequent datasets representing the survey samples.  Specifically, SRC did not provide the measaud2 and measreb2 datasets.  Instead, they delivered on April 18, 1997, the immediate successor datasets, audit5 and measreb3, respectively.  In addition, the data file used to construct the Emhrsrv dataset, and ultimately, the Emhrsrv5 dataset, did not contain the unique customer identification number necessary for the merge procedure in SAS code file audit5.


Figure 3:	Section 1 — Datasets and Datasteps (1 of 3)


�


The difficulties describes above were encountered in the first five files of SAS coding in SRC’s Section 1.  There were additional difficulties in the final eleven SAS coding files.  The measreb3 dataset described above is subsequently used with an intermediate dataset, called New, developed in Section 5.  The new dataset contains ten additional surveys that get added to the sample for the EMS telephone survey, and is developed in SAS code file called readems2 using in-stream data and including variable names.  It is clear from the SAS coding that the sortpos variable used to merge the new and measreb3 datasets is not present.  In addition, the re-evaluation of the cir_num variable for four observations is not possible given the lack of such a variable.�  The replication of the EMHR telephone survey sample is not possible due to ECONorthwest’s inability to construct the new4 dataset described above, and the omission of the msrret intermediate dataset used in the Emhrsmp2 SAS code file.  In essence, the attrition process that occurs between the coupon dataset and the sample sent to the survey consultant cannot be verified.  This is particularly troublesome since the coupon dataset is itself a sample drawn from the program tracking system and, thus, the possibility for attrition bias are magnified.


Figure 4:	Section 1  (continued) — Datasets and Datasteps (2 of 3)


�


In the Emhrsmp3 file of SAS code, the program utilizes a dataset called c94irrts to delete sensitive accounts.  In addition, the following file of SAS code, called Convemhr, uses a Custsur dataset to incorporate customer location data into the dataset to be used by the survey team.  SRC did not provide either of these intermediate datasets and, as a result, replication of subsequent datasets for the EMHR phone survey sample is not possible.  In the case of the latter dataset, it appears that there is no impact on the final analysis dataset, however, without complete documentation there is no way for a reviewer to be certain that the omission of intermediate datasets, in general, will not impact the development of the final analysis dataset.  At a minimum, the omission complicates verification efforts.


The draw of the sample for the EMS Program experiences the same lack of datasets described above for the EMHR telephone survey.  In particular, the del_sens SAS coding file utilizes a dataset, called c94iarts, to delete sensitive accounts.  This intermediate dataset was not delivered to ECONorthwest, thus, the replication process could not be fully conducted and the attrition that occurs as this juncture could not be fully reviewed.  In addition, the programming code in this section builds intermediate datasets called Audsurv1, Audsurv2, and so on until reaching Audsurv7.  In this process, however, there was no Audsurv3 intermediate dataset developed, leaving the reviewer to conclude that portions of the SAS code were not provided to ECONorthwest for review.


Figure 5:	Section 1  (continued) — Datasets and Datasteps (3 of 3)


�


Section 2:	Programming Codes and Datasets


Section 2 of SRC’s programming codes, contains SAS coding that performs additional data preparation.  ECONorthwest’s review of this section of code was relatively straightforward with no anomalies in the code itself, and no omission of intermediate datasets used in this section.  In addition, the instructional memorandum provided by SRC included notes that detailed datasets that were developed in other sections of code.  As mentioned before, replication and review of the development of the final analysis dataset can proceed relatively unimpeded, even in the absence of instructions and documentation, where the process is sequential.  However, the verification process is hampered—even stymied—when construction deviates from the sequential process and the reviewer is not provided with adequate documentation.  In this instance, SRC’s documentation facilitated the verification process.


Section 3:	Programming Codes and Datasets


Section 3 of the SAS coding cleans the billing and program data.  As is evident in the flow chart depicting the processes that occurred in this section, the documentation of datasteps and the provision of datasets in this section of coding was sufficient.


Figure 5:	Section 3 — Datasets and Datasteps


�


In the SAS code file called Filter 1, a series of filtering steps delete observations from the original billing dataset.  The SAS coding in this file is solid, and, in general, the series of steps involved in these procedures are easy to follow and well documented with notes in the SAS code.  However, 105 overlapping accounts are deleted and the rationale at this decision point is not clearly articulated.  A note in the SAS code reads “Extra, overlapping bills take precedence over preceding bill.”  It is not fully explained why this overlapping procedure was chosen and what impact it may have had on those observations.


Section 4:	Programming Codes and Datasets


ECONorthwest’s review of the programming code in this section was cursory, and detected no errors in coding or omissions of required intermediate datasets.


Section 5:	Programming Codes and Datasets


One coding error and another dataset omission were found in developing the ADM dataset (SAS code file named rdadm and contained in Section 5).  The coding error resulted from the incorrect calculation of operating hours.  Operating hours are calculated from weekday and weekend opening and closing times.  For the former the difference between open and close time is multiplied by a factor of five, and, for the former, the same difference is multiplied by two.  The formula itself is correct, however, the coding of open and close times causes an error when incorporated in the formula.  Specifically, open and close times that are on the half hour (e.g., open at 6:30) are recorded as 6.3 in the dataset.  In order for the formula to give the correct number of operating hours, the number in the dataset should read 6.5.  For example, in the intermediate dataset used in the development of the ADM survey data, an observation has an open and close time on weekdays of 6:30 AM and 8:00 PM, respectively, and is not open on the weekend.  Thus, the formula would calculate 68.5 hours of operation [(20-6.3)*5], when in fact the correct hours of operation are 67.5 hours [(20-6.5)*5].  This error in the calculation of operating hours is minor in terms of impact.�


The SAS code convemhr converts the raw EMHR survey data into a SAS dataset using a column-style input statement containing all the variable names and types to be attributed to the data contained in emhr.dat.  It does not contain a variable called cir_num which, in a subsequent SAS coding file mrgpr96, is the basis of the merge with data contained in the EMHR program tracking system.  This represents a significant problem for our verification efforts.


Sections 6, 7, 8, 9:	Programming Codes and Datasets


Because of time limitations, the codes in these four sections were reviewed only briefly for obvious coding errors and dataset omissions.  Replication of Sections 6 and 7 was completed without problems.  Replication of Section 8 was problematic only because of SAS limitations encountered while trying to open the alosum.dbf dataset.  However, this difficulty could not be attributed to SCE or SRC, as ECONorthwest does not have or utilize the SAS access and PC file format engine required to open this file.


Development of the Participants Sample


The EMHR and EMS participant samples were developed by SAS programming codes and datasets contained in several sections of SRC’s documentation.  In addition to the programming code, ECONorthwest’s interpretation of the development of both EMHR surveys and the EMS survey relies on information reported by SRC in Study 516A, and AEI’s Table 7 offered in support of the Study 516C in June 1996.


The EMHR On-site Retention Survey Sample


The frame for the EMHR retention survey was the coupon database developed from the EMHR program tracking system.  As described above for both EMHR surveys, the coupon database is itself a sample drawn from the EMHR program tracking system.  The coupon database consists of 2,237 measures out of the 5,274 measures in the EMHR program tracking system.  The gross sample (1,227 measures) for the EMHR on-site survey was drawn from the coupon database by extracting all measures listed above.  The retention study sample, consisting of 315 observations, was randomly drawn from the gross sample and 232 surveys were completed in time to be included in the 1994 load impact study.


Consistent with Table 9A of the Protocols, measures that account for 50 percent of the energy savings for the EMHR Program form the basis for this sample.  These seven measures are:


1)	electronic ballasts


2)	compact fluorescent bulbs


3)	T8 lamps


4)	delamping/reflectors


5)	EMS (space conditioning)


6)	chillers


7)	adjustable speed drives





The difficulties that ECONorthwest encountered while trying to account for attrited observations and, generally, verify the development of the 1994 on-site retention survey sample are:�


In Table 7 documentation, submitted by AEI and DSRA, there are apparent contradictions in reporting the retention survey sample and number of completed surveys.  On page 12, it is reported that the “total Retention Study sample is 315 measures” and “232 were completed in time.” On page 14 of that same document it is reported that ADM’s progress consisted of “241 completed on-site surveys” and “216 sites entered into the database.”  Finally, in Table C.2.a. the totals for the number of sites required per sample design, surveys completed, and surveys entered into database are 315, 241, and 216, respectively.


The Parti Study does not describe the sampling technique for the EMHR on-site retention survey, however, the sample design is fully described in Section 3.3 of SRC’s Study 516A.  SRC utilizes a survival analysis technique to estimate required sample sizes for the seven measures.  Sites were randomly sorted and contacted until the required number of sites were available for surveys.  ECONorthwest found SRC’s sampling technique, as well as adjustments for clustering and right censoring, to be statistically sound and well documented.  However, it was reported on page 3-10 of SRC’s study that the goal in preparing the sample design was a minimum precision of plus/minus 20 percent at the 80 percent confidence level.�  This is not consistent with sample design requirements found in Table 5 of the Protocols. Table 5, Section C states “a sample must be randomly drawn and be sufficiently large to achieve a minimum precision of plus/minus 10% at the 90% confidence level, based on total annual energy usage.”�


Unlike the mapping of the development of the EMHR and EMS telephone survey samples, no flow chart is available to assist in our attempts to verify the data attrition process.  In addition, available documentation is poorly linked with SAS coding and datasets.


In contradiction to Table C-4 of the Protocols, outdoor lighting measures were included in the survey sample.


Figure 3-4, on page 3-9 of SRC’s Study, does not report the number of records for the 1994 “retention gross sample” (top box of flow chart), and Table 3-6 on Page 3-17 does not describe, by measure, the number of observations that are included in the load impact study.


ECONorthwest developed simple, descriptive summaries of the characteristics of participants contained in the completed EMHR on-site survey.  Table 1 below identifies the average annual energy use (and standard deviation) for measures in the final survey sample and the EMHR Program tracking system.  The measure definitions contained in the survey dataset are more descriptive than those utilized in the report, thus, the table contains more than seven measures.


Table 1:	Summary Statistics, by Measure, of the EMHR Program Tracking System and EMHR On-Site Survey Sample


�





The evidence in Table 1 suggests that, due to sampling from the coupon database and the nonresponses that occurred during the survey process, the surviving EMHR participants for these measures may not be representative of those in the EMHR program tracking system.  Overall, the average annual energy usage, per measure, for the survey and program datasets is 1,643,227 kWh and 4,138,000 kWh, respectively.  Clearly, the respondents in the program tracking system, on average, consume more energy.  In other words, basic summary statistics suggest the possibility that, for top seven measures, the Parti Study looked at smaller EMHR participants.


Table 2 below, reports average annual energy savings for the four most prominent measures in the EMHR survey crosstabulated by two-digit SIC code.  Across all SIC codes, the survey respondents, typically on average, use less electricity than participants in the EMHR Program.  Accordingly, with the exception of indoor lighting systems, the average annual energy consumption, by measure, is less for survey respondents than it is for the population as a whole.  It is also important to note that 34 surveyed participants for the EMHR phone survey were dropped from the final analytic database because they had agricultural or industrial SIC codes.  It is not clear what 4-digit SIC code classifies the observation as agricultural or industrial, however, it is clear that one observation, with a 4-digit SIC code of 2836 and significant energy consumption, was included in the final sample.


Table 2:	Average Annual Energy Use by Measure and SIC Code (in thousands of kWh)


�


The EMHR Telephone Survey Sample


As with the EMHR retention survey, described above, the sampling frame for the EMHR telephone survey was the coupon sample drawn from the EMHR Program tracking system.  However, the gross sample (400 coupons) for the telephone survey consisted of those measures that were not included in the EMHR on-site survey.  These remaining measures were arranged into four strata using the Dalenius-Hodges stratification procedure.  Stratum 4 included coupons with the highest savings, thus, a census of that stratum was drawn.


Overall, according to AEI and SCE reports, 60 coupons needed to be included in the survey sample to obtain precision estimates for kWh savings of plus/minus 6 percent at the 90 percent confidence level.  In total, 285 records were submitted to Northwest Research Group for the telephone survey, of which 113 were completed.  In addition, 34 completed surveys were dropped from the survey sample due to an agricultural or industrial SIC code, leaving 89 surviving observations.


ECONorthwest’s efforts to verify the sampling procedures and development of the EMHR telephone survey revealed:


Initial documentation submitted with the Parti Study did not address sampling procedures nor the development of the EMHR telephone survey sample.  SRC documentation, combined with subsequent filings (Table 7) by AEI adequately addressed the EMHR telephone survey process.  In both cases, however, documentation was poorly linked with SAS programming code and datasets.


Section 5 coding combines the raw EMHR survey data with data contained in the EMHR program tracking system.  The SAS code was consistent and amply documented, however, ECONorthwest’s review revealed several significant problems, such as: the SAS code file named convemhr converts the raw EMHR survey data into a SAS dataset using a column-style input statement.  The input statement contains the variable names and types that are to be attributed to the survey data.  It does not, however, include a variable called cir_num which, in subsequent SAS coding file (mrgpr9b), is the basis of the merge with data contained in the EMHR program tracking system (measreb5).  This difficulty was rectified by a new dataset delivered promptly to ECONorthwest by SRC, however, omission of key intermediate datasets in other relevant sections of SRC’s data development process precluded ECONorthwest from replicating completely the development of the EMHR phone survey sample and surviving observations in the final analysis dataset.  ECONorthwest was not able to verify observations that were identified as industrial or agricultural customers and, thus, attrited at the final stages of the survey process.


As with the EMHR on-site survey sample, the phone survey sample included outdoor lighting.


The Dalenius-Hodges stratified sampling strategy was correctly utilized.


According to Figure 3-4, page 3-9, of SRC’s load impact study, the gross sample for the EMHR telephone survey consisted of 285 observations.  Northwest Research Group successfully completed 113 surveys, however, 34 completed surveys were subsequently dropped due to industrial or commercial SIC codes leaving the final EMHR telephone survey sample size at 79 observations.


Table 3:	Summary Statistics, by Measure, of the EMHR Program Tracking System and EMHR Telephone Survey Sample


�





The table above reports simple, descriptive statistics (by measure) for surviving observations in the EMHR telephone survey sample.  As described before, ECONorthwest could not identify observations with industrial or agricultural SIC codes and removed from the final sample, thus, the table includes only those observations with 4-digit SIC codes greater than 4000.  The overall mean annual energy use for survey and program tracking systems is within reasonable ranges.  However, there are several measure-types contained in the phone survey sample that are also found in the on-site survey sample.  The methodology and reports clearly describe the gross samples for these datasets (the “top 50 percent” and “bottom 50 percent”) as mutually exclusive.  ECONorthwest was unable to reconcile this apparent contradiction.


In addition, due to the numerous measure types included in the EMHR phone survey sample, ECONorthwest did not perform crosstabulations of average annual energy consumption, by 2-digit SIC code, on all measure descriptions.  In general, however, the mean and standard deviation for the phone survey sample was within reasonable bounds of the population.


Development of the EMS Participants Sample


The EMS telephone survey included commercial customers who had participated in the 1994 EMS Audit Program but not in the EMHR Rebate Program.  As such, the gross sample was drawn by deleting all observations in the EMS program tracking database that were found in the gross samples for the EMHR on-site and phone surveys.�  The initial survey sample sent to NRC contained 302 observations, however, 101 observations were identified as duplicates and deleted.  In total, therefore, 201 contacts were attempted with 79 completes available for the final analysis dataset.  An addition, SRC completed 10 surveys and they were added to the surveys completed by NRG to bring the total number of completions to 89. 


The gross sample, consisting of 415 observations, was stratified into four strata using the Dalenius-Hodges stratification procedure.  As with the EMHR phone survey sample, the fourth stratum contained the accounts with the largest energy savings and was, appropriately, censused.  The total sample size of 90 observations would yield a level of precision of 3.4 percent at the 90 percent confidence level.


ECONorthwest’s review of the EMS survey sample revealed the following:


AEI’s original filing did not include information regarding sampling procedures, survey instruments, or attrition that occurred during the survey process.  Table 7 documented these procedures reasonably well, however, it was poorly linked to SAS programming code and datasets.  In addition, at a minimum, the Parti Study should have identified that the EMS sample was developed by SRC.


The EMS participant sample was developed, primarily, with SAS coding contained in Sections 2 and 5 of SRC’s submitted documentation.  Section 5 coding combines the raw EMS survey data with data contained in the EMS Program tracking system.  In general, the coding in this section was well documented, however, there were several minor problems encountered in our review of the SAS code that prompted the reviewer to surmise that, perhaps, some code was omitted for review.  These problems were: 


The SAS code in readems refers to the emsdat dataset, but subsequent coding in mrgprem9 and SRC’s instructional memorandum refer to a dataset called ems1.


The column-style input statement in the readems SAS code file clearly labels a unique customer identification variable as cisacct.  The EMS survey data (emsdat) and the EMS program tracking system data (audit6) are subsequently merged using the variable cis_acct which is, obviously, not present in emsdat dataset.


The aud_del dataset referred to in the readems2 coding file and merged with the new2 dataset was not submitted with the original files and precluded the possibility of successfully running this section of programs to their conclusion.


The EMS program tracking system as contained in the audit6 dataset consists of 1,900 observations which is not consistent with the 1,813 observations identified in SRC’s report.�


The basis for, as well and the implementation of, the Dalenius-Hodges stratification method was appropriate.


Development of the Nonparticipants Sample


Three separate surveys form the basis of the nonparticipants sample.  ADM Associates, Inc., conducted the 1992 Commercial Saturation Survey for SCE’s commercial customers according to six building types.�  ADM also conducted the 1995 on-site surveys to supplement information obtained in their earlier survey effort.  In addition, DSRA conducted follow-up telephone surveys of a sample of commercial customers participating in the 1992 saturation surveys.  ECONorthwest’s combined review indicates:


The original Parti Study does not document sampling procedures, survey instruments, or attrition that occurred during the survey process for any of the three non-participant surveys.  AEI’s Table 7 filing adequately addresses the development of the final nonparticipant samples from gross samples and the final disposition of all observations contained in the gross sample.  The Table 7 filing, however, does not describe the population from which the gross sample was developed or discuss the possibility of non-response bias.  Documentation provided by SRC and Parikh was extremely limited in describing any of the three nonparticipant surveys.


No program tracking system was made available for our review, thus, ECONorthwest has no way to verify, even on a descriptive statistical basis, the representativeness of the survey samples.  SCE responded promptly to our request for information on the population.  ECONorthwest’s review of that documentation revealed a well-organized, carefully constructed survey plan for the 1992 on-site surveys, however, details regarding the relevant population were sparse.  In addition, ECONorthwest’s review of the SAS code used to draw the sample for the 1992 Saturation Survey revealed no errors.


The SAS code and datasets used by Kirtida Parikh to develop of the nonparticipant survey samples were carefully constructed and documented.  Several aspects of Parikh’s filing facilitated the verification process: documentation was sufficient and clearly linked with SAS procedures; coding files and datasets were well-organized; and the programming code was carefully documented and included extensive programming notes.  Parikh’s data development processes commenced at the gross sample level, thus, offered no more information regarding the representativeness of nonparticipants in the final analysis dataset with those in the program tracking system.


Re view of Analysis Procedures


The basic form of the load impact regression model (LIRM) is the so-called conditional demand form, whereby multiple end-use loads are included in the same regression on the consumption reported on the billings.  In its report on this study in the 1996 AEAP, ECONorthwest acknowledged that this was an appropriate analysis methodology.  Subsequent review has not changed this perspective.  


Both participant and comparison group observations are included in the same regression.  The HVAC, lighting and residual "other" load types are included in a single regression that seeks to explain monthly kWh consumption, by customer, using indices of the presence of installed measures, and variables measuring changes in weather, building type, floor space, and commercial Energy Use Indices (EUI's) on a per square foot basis apparently drawn from CEC data for particular end-use/building type combination.  Dummy variables are included to differentiate between coefficients that are applicable in the pre- and post-program periods.  Measures are represented by ex ante estimates of the net impact per square-foot of measures associated with each end use in the program.  A single realization rate is assumed to apply to all measures.


The model is estimated using consumption levels (i.e., kWh), but produces estimates of net impact by comparing predicted pre- and post-program changes in consumption across program participant and comparison groups using the estimated conditional demand equation.  This approach is sometimes referred to as the differences-of-differences approach.  The results of ECONorthwest replication efforts and issues associated with the model used in the Parti Study are:


The parameter estimates calculated by ECONorthwest and reported in Table 4 match those reported in the Parti Study. With the exception of the 1994 adjustment variable ((94), the t-ratios for all variables are quite large.


ECONorthwest calculated a pseudo R-squared that approximates the R-squared reported in the Parti Study.  Using standard computational methods�  (i.e., one minus the ratio of residual to total sum of squares), ECONorthwest calculated a standard R-squared of 0.34, and an adjusted R-squared of 0.28.  The former matched the R-squared reported in the Parti Study.�


Nonlinear routines are typically somewhat sensitive to coefficient seeding, optimization and iteration strategies, scaling, and other factors.  ECONorthwest tried several different starting points to evaluate whether the estimated coefficients are globally optimal.  The results indicate that they are.


The model converges after two iterations suggesting, perhaps, that the equation is only modestly non-linear in its coefficients.  Thus, the computational difficulties associated with nonlinear models (especially those with direct optimization approaches), potentially, could have been avoided with a different specification.  This would have facilitated investigation and possible corrections for serial correlation and heteroskedasticity.


The results of the analysis are within a range seen in other studies of this type, with implicit realization rates for the EMHR rebate program of 1.05 for HVAC and 0.90 for lighting, and for the EMS audit program of 0.75 for HVAC and 1.08 for lighting.  Net to gross ratios are 0.87 and 0.77, respectively.


Table 4:	Regression Results, Base Case for the Parti Study


�


The section below details several potential issues regarding the model methodology used in the Parti Study.  These issues are:


The model is constrained to employ a common realization rate across all measures, and all coefficients are undifferentiated as to rebate or audit program.  This is an arbitrary constraint, and not a degrees-of-freedom problem, since there are over 80,000 observations in the dataset.


The model uses 1993 EUIs, specified by building type (and adjusted for heating and cooling degree days), to control for the heterogeneity in non-measure energy consumption.  There is no discussion of why time-series information on the customers' prior consumption was not used instead.  The 1993 EUIs are allowed to adjust, statistically, to 1994 and 1995 levels by inclusion of additive and multiplicative factors applied to the EUIs in the regression formulation.  However, these adjustment factors are constrained to be the same across building type, which seems contrary to the purpose of recognizing building-type heterogeneity explicitly.  Moreover, since operating hours as well as square footage mediate lighting and HVAC energy consumption, there is no reason to expect consistency in these changes within, let alone across, building types.  No persuasive motivation for this assumption is provided, nor is any evidence presented that differentiation by building types, or clusters of types, is not possible or unproductive.


Modifications to Database and Analytical Procedures


ECONorthwest did not make modifications to the final analysis dataset and, although we attempted modified analytical procedures, we accept the modeling results from the Parti Study.


Database Modification


In terms of data development processes, the only coding problem that we encountered concerned the calculation of operating hours.  Although operating hours (specifically, 1,000 hours of operation) is the denominator in the designated unit of measurement for the lighting end use in the Commercial Energy Efficiency Incentives Program, ECONorthwest did not recalculate and revise those values in the final analysis dataset.  Overall, the impact of this calculation error was insignificant—underestimating operating hours by less than one tenth of one percent— and, given the considerable time and effort spent in other areas of the verification effort, reconstruction of this variable was not undertaken.


Analysis Modifications


ECONorthwest finds the modeling results from the Parti Study to be within reasonable bounds.  Although we did not respecify the model or attempt another approach to the solution of the nonlinear equation, we did assess the overall integrity of the model and the SAS code used in its implementation, re-evaluate test statistics, and try several different start points to assess whether the solution was, in fact, globally optimal.


Recommended Changes to Filing Parameters


 The following section contains the recommended changes relevant to the 1996 AEAP filing.  Because ECONorthwest is not recommending changes to the modeling results obtained by AEI, the table reports the same values as those in the Parti Study.


Table 5:	Recommendations


�





�
Appendix


From: Pierre Landry (12/22/96)


To: POZDENA, JOSEPHSON


Data Documentation for the Verification of Study 516C


In the week since I visited Portland, I only had a couple of available days to begin my agreed-upon review of the documentation of the data for Study 516C.  Today, I am leaving on previously-planned vacation, and I'll be gone until the first week of January.  When I return, I should be able to finish the review of the datasets and their documentation within that first week.  I hope the analysis review that you are undertaking is going well.


From: Alec Josephson (1/15/97)


To: Pierre Landry


CC: Randy Pozdena


Study 516


Hi Pierre.  I don't mean to bother you, but wanted to find out how things are going regarding the data and materials you are gathering for Study 516.  We're chomping at the bit to get started, but would also like to get a better fix on our work schedules for the next month or so.  Please advise at your earliest convenience.  


Thanks, Alec.





From: Pierre Landry (1/15/97)


To: Alec Josephson


Re: Study 516


Hi, Alex.  I haven't forgotten you.  We've been pushing to get the RFPs out


for the impact analyses and the market transformation studies.  I'll be out


of the office tomorrow, but I'll give you an update on Friday.








 From:  Alec Josephson[SMTP:josephson@portland.econw.com]


Sent:  Thursday, January 02, 1997 1:10 PM


To:  Pierre Landry


Cc:  Joshua Faulk; Randy Pozdena


Subject:  SAS datasets


Pierre, please make sure that the SAS datasets you will be sending are


"transport" files.  We are working on different operating systems, so it


is necessary for you (them) to save the datasets as transport files with


the XPT extension.  For instance, we can open the *.XPT files you sent,


but not the *.SD2 files.  Thank you, Alec.





From: Landry, Pierre H (1/3/97)


To: Alec Josephson


RE: SAS datasets


No problem.





From: Pierre Landry (1/23/97)


To: POZDENA, JOSEPHSON


CC: brownmv


Reverification of Study 516C Update


Well, the data trail is not as chaotic as I feared, but it IS very complex.  Besides my own investigations, I've got John Peterson (the original programmer/analyst) and Joel Lowell (the coding supervisor) leading me through their documentation (notes, reports, and computer program listings).  They are helping me to better understand the complex data-management strategy we employed for the simultaneous administration of the 1994 commercial impact study, the persistence study, and the customer satisfaction survey, while recoding a major sample of the coupons.  


In the course of our investigations, we have identified a few errors in the documentation, but John feels certain that we will be able to clearly identify where all the coupons & measures came from and went to.  Most importantly, he feels that he's close to being able to fill in the top of the flow chart, where we move from the tracking system to the coupon coding file that the analysts used.  My major challenge will be to clearly present that story to you.


I'm meeting with John and Joel tomorrow, and I expect to have materials to you at the beginning of next week (for my sanity, it has to be before the '96 CEEI impact study proposals arrive on Tuesday afternoon...).





From: Pierre Landry (2/3/97)


To: POZDENA, JOSEPHSON


CC: schultzdk, brownmv


Study 516C:


Database of Participants for 1994 CEEI I am sending you a zipped SAS  export (.XPT) file containing the records of the participants in Edison's 1994 CEEI program.  It consititutes the sampling frame from which the first-year impact analysis samples were drawn.  The zipped version fits on one diskette, which is being mailed to you I tried e-mailing it, but it proved to be too large.  Be forewarned: the expanded version takes over 7 MB of diskspace.  


Attached to this note is a memo that briefly documents the development of this dataset and the file that was sent to our contractors.  That memo references some output and a flowchart, which are being sent to you separately via overnight mail with the diskette.  With this file and these documents at the front end, the SRC documentation and data from Study 516A, and the data and Table 7 documentation for Study 516C, you should have all the information that you need to answer your questions about any biases in the datasets.  It IS a large volume of information (it WAS a rather complicated sampling effort), so please don't hesitate to give me a call if you have additional questions.





From: Andy Goett (2/10/97)


To: josephson


CC: landryph


Audit6 Xport File


Alec:  Attached is a zipped file containing audit6 in xport format. The following is the log of the job that created it. Please confirm receipt of the file in satisfactory condition. 


9    libname sceaudit 'c:\aagsr\sce\audit6';


NOTE: Libref SCEAUDIT was successfully assigned as follows:


      Engine:        V611


      Physical Name: C:\AAGSR\SCE\AUDIT6


21    libname x_aud xport 'c:\aagsr\sce\audit6\audit6.xpt';


NOTE: Libref X_AUD was successfully assigned as follows:


      Engine:        XPORT


      Physical Name: c:\aagsr\sce\audit6\audit6.xpt





From: Andy Goett (2/14/97)


To: Alec Josephson


Re: Study 516


Alec Josephson wrote:


> Pierre and/or Andy: I am reviewing my notes and code for the file called  "Audit5" in Section 1, and I am unable to locate or discern where the SAS  dataset "measaud2" comes from.  This dataset is used in the first sort procedure at the top of the file.  Please advise at you soon as possible.  Thanks, AJ.  


Alec: I believe that measaud2 is essentially the same as mesaud. I recall that some variable was merged into measaud to create measaud2. I do not have measaud2, but I do have audit5 and could investigate further if this is important. Andy





From: Pierre Landry (3/7/97)


To: aa_goett


CC: JOSEPHSON


1994 Commercial Impact Study Datasets


Andy, I've searched high and low for copies of the files in ORIGINAL.ZIP (see below for the memo from last year), but now I'm doubting that I ever had a copy myself.  I think I just had you sent it directly to Pozdena.


In any case, Randy Pozdena and Friends at ECONorthwest are revisiting the


verification of Study 516, and they need some of the files we started with.


They cannot read the .SD2 files we sent last year, so they need SAS files


sent in .XPT format.  Would you please send Alec Josephson (JOSEPHSON@portland.econw.com) another copy of three of the files in ORIGINAL.ZIP?  Here's an excerpt from his e-mail note today:


   "Pierre, As mentioned in my email from Wednesday, several files that came as part of the "original data" packet are not transport files.  These files contain the .SD2 extension and are called MEAS_AUD, NEW_UPD, and NEW_UPD2.  Can you please send as transport files (i.e., with the xpt extension) at your earliest convenience?"


Andy, I'd appreciate it greatly if you could send just these 3 files to Alec


ASAP.  And please let me know whether you can accomplish this by Monday,


March 10.  Thanks for your help!





From: Pierre Landry (3/8/97)


To: JOSEPHSON


CC: brownmv, POZDENA


MEAS_AUD.XPT


Alec, I've sent Andy Goett a note, asking him to forward to you the three SAS datasets you asked for today.  (I don't think I ever had my own copy of ORIGINAL.ZIP, which contained the three files.)


However, to respond as quickly as possible, I asked Alan Schaffer of our staff to retrieve from the mainframe's archives a copy of the MEAS_AUD.SAS dataset, then create an export file for youand move it to my PC.  I have created a self-extracting zip file of this dataset (MEASAUD.EXE) and attached it to this note.  


The other two SAS files (NEW_UPD and NEW_UPD2) are working files that Andy Goett created, and he should be able to send those to you the first thing Monday.  If Andy cannot get it to you by the beginning of the week, it should be possible to recreate them from MEAS_AUD.XPT using the SAS code in SECTION1.ZIP sent to you along with the SD2 files you cannot read.


Please let me know if I can be of any further help.





From: Andy Goett (3/11/97)


To: JOSEPHSON


CC: landryph


1994 Commercial Impact Datasets


Alec:


Pierre Landry forwarded your message to him regarding the 3 files that you need. I am in the process of getting them from a backup disk, and I expect to send them to you this afternoon. One point of clarification - I am not sure what you mean by creating transport files with and xpt extension. I can create the files using proc copy with the xport engine or by using proc cport.  Both create "transport files" (I cannot find any discussion of differences, except that only proc cimport can read a transport file created by proc cport).  Which procedure do you want me to use to create the transport files?


Andy Goett





From: Pierre Landry (3/8/97)


To: Alec Josephson


CC: brownmv, POZDENA


Datasets for Study 516


At 03:46 PM 3/5/97 -0700, you wrote:


>Pierre, I have a couple quick questions regarding Study 516.  The descriptions of the nonparticipant population begin with the 1992 Commercial Saturation Survey (N=868) which, apparently, is not part of the datasets that we have in our possession. ... can you please identify that dataset or send it to us (as a SAS export file) as soon as humanly possible?


Alec, I am send you several files in a self-extracting ZIP file.  CEUS92.sas - the SAS progam statements which created the analysis file for the Commercial End Use (aka Saturation) Survey for 1992.  CEUS92a.sas - the SAS progam statements which excluded participants in the EMHRP program to created a subset of the analysis file for the Commercial End Use Survey for 1992.  CEUS92a.xpt - the export version of the SAS file created by CEUS92a.sas; it's the same as EUS92.xpt, except that it has had the EMHRP participants excluded.


>In addition, the '92 Commercial Saturation Survey is, I believe, itself a sample.  We have no information narrative or otherwise on the population from which it was drawn.


I have found the description of the sampling PLAN in the M&E library here, but I want to make sure I send you the proper documentation, so that'll have to wait until Monday when I can track it down and verify it's the correct description of what actually occurred.





From: Pierre Landry (4/14/97)


To: POZDENA, JOSEPHSON


CC: aa_goett, brownmv


Re: Study 516


At 02:22 PM 4/14/97 -0700, you wrote:


>Pierre and/or Andy: I am reviewing my notes and code for the file called 


>"Audit5" in Section 1, and I am unable to locate or discern where the 


>SAS dataset "measaud2" comes from.  This dataset is used in the first 


>sort procedure at the top of the file.  Please advise at you soon as 


>possible.  Thanks, AJ.


Alec, you're right: our documentation does seem to make a jump there, but as you will see, it has no consequence for the analysis.  To answer your question: in the materials I sent you via overnight mail on 2/3/97, there is a list entitled "Listing of Various Important Programs, Logs, and Outputs."  This list indexes the thick, blue-bar computer output I sent with it.  On page 3 of that list is a reference to COMM005, a computer program which appears in the blue-bar output.  As the notes in that listing state, the COMM005 program was used to "add revised prem9fin, flags, and meter numbers to measreb, [and] measaud.  [It] [o]utputs measreb2 and measaud2..."  So "measaud2" is simply "measaud" (the measure-level tracking system data) with some additional variables attached to each observation. According to the "Listing", the blue-bar computer output includes the program COMM003E, which is the origin of "measaud."





From: Pierre Landry (4/16/97)


To: Alec Josephson


CC: faulk, brownmv, POZDENA, aa_goett


Your 4/16/97 Note


At 03:55 PM 4/16/97 -0700, you wrote:


>Can you please advise ASAP re the cis_acct variable mentioned above, as 


>well as provide some insight into how to best handle these types of 


>problems?  


Alec, this note will update you on the status of our response to your request.  Since I opened your e-mail note this afternoon, I've been trying to get ahold of Andy Goett to ask him to make himself available to answer your phoned inquired in a "highest priority" basis.  Unfortunately, his line has been busy for a while, so I've emailed him, asking him to page me as soon as possible.  I believe that a "hot line" to Andy will be the best solution to your need for some help on this (an awesome endeavor!).  I do not know, however, if he is available for such an assignment right now.  


Meanwhile, of course, we'll check on that CIS_ACCT variable, too.





From: Andy Goett (4/18/97)


To: Kathleen Hudson, landryph, josephson


Information/Data Requests


Alec:


I have received your 2 e-mail messages and am in the process of investigating your questions. At this stage, I understand that you have 3 requests/comments: 


1. (Thurs 4/17 8:03 AM) Alec does not have measaud2 or measreb2 and cannot develop them. Is it okay to use measaud and measreb instead? Answer: NO! measaud2 and measreb2 added link variables that allow one to merge information from the coupon database with the program databases. I do not have measaud2 or measreb2 at this location right now. I do have audit5 and measreb3, which are both immediate sucessors to measaud2 and measreb2 respectively. Will these suit your needs? If not, I will have to search for them at SRC or contact the programmers.


2. (Thurs 4/17 8:03 AM) emhrsrv5 does not contain the variable cis_acct required to merge it with audit5. Can you advise? Answer: I can provide you with the SAS dataset emhrsurv that contains cis_acct and other relevant variables not in the survey dataset (emhr.dat). I have confirmed that this contains the same observations as emhr.dat by comparing the values of the variable acctnums in both.


3. (Request #1, 4/17, 15:11) Alec does not have rtnprem2 required by rdadm.sas. Is it okay to use rtnprem5 from Kirtida's analysis. Answer: I will have to investigate this and get back to you.  Alec - please advise on the answers to #1 and 2 and confirm that you want the datasets in export format.


Andy





From: Andy Goett (4/18/97)


To: josephson


CC: landryph


File 1 of 3 (emhrsurv)


Alec:  I am sending you the files in 3 separate messages. Emhrsurv and audit5 are small, but measreb3 is a monstor, even zipped. They are all zipped export files. Please confirm receipt. If you have any questions, please call me. Below is the log of the job that created the export files.





From: Andy Goett (4/19/97)


To: josephson


CC: landryph


Aud_del File


Alec:  In response to your latest e-mail (Request #2), I have found a dbf file named aud_del.dbf. I believe that this is one of the files that you need (except it is is dbf format). There is also a file named reb_dele.dbf that may serve the same purpose in one of the programs that prepares the EMHR survey data. I am including it just in case.  I am still trying to reach the programmers who worked on these portions of the data preparation and who put together the documentation. I expect they will be able to respond to your other requests regarding aud_pre4.sd2 and rtnprem2.sd2.


I will contact when I return from Mexcio next Thursday.


Andy





From: Pierre Landry (4/22/97)


To: JOSEPHSON


Large Dataset


Alec, I tried to send the BILM93X3 dataset last night, but your server


refused to take it because it is large (>2MB).  I'm going to take it apart


and see if I can resend it in pieces.  More info in a bit...





From: Pierre Landry (4/22/97)


To: JOSEPHSON


Re: SCE's billing file (2)


>At 02:19 PM 4/21/97 -0700, you wrote:


>>In section 3 of SRC's development of the analytical dataset, they use 


>>SRC's billing file called BILM93X3.  After working my way through 


>>several hundred pages of code I found out that the bills1 referenced in 


>>the code is actually more SAS code and not the dataset that is developed 


>>from BILM93X3.  In addition, the BILM93X3 dataset that we have here at 


>>ECONorthwest is an "sd2" file which we, unfortunately, cannot use 


>>because we are on a different operating system.  Given that the file is 


>>sourced from SCE, I am hoping that you can send as a SAS transport file 


>>using proc copy with the xport engine.  Pierre, I am under a very strict 


>>time schedule, so please send as fast as humanly possible. Thanks, Alec.


Alec, Alan Schaffer of our staff was able to dig out of the archives the file you wanted.   BILM93X3 is the dataset in the attached SAS export database (C94BILM.XPT, zipped into C94BILM.ZIP). I've also sent the identifying information (in a dataset named SMPCDBIN in the same database) that was created at the same time.  Finally, I have included the output from the original February 8, 1996, run (C94IBILM.PRN), showing the CONTENTS for each of these datasets.  Please let me know if you are able to read these files.  As always, we will try to respond as quickly as possible to your requests.





From: Andy Goett (4/24/97)


To: josephson


CC: landryph


Remaining Files


Alec:  Attached is a zipped export file containing the members that you requested: aud_del, aud_pre4, and rtnprem2.  If you need anything else, call me or send me an e-mail, and I will respond as quickly as possible.


Andy Goett





From: Andy Goett (5/1/97)


To: josephson


CC: landryph


Response to Wed Question


Alec:


Pierre forwarded the message you sent him yesterday with the question re "new" versus "old" data. SRC used the "new data" in the final model that was estimated. This is an estimate of the reduction in energy use from replacing an old HVAC system with a new, high efficiency system. The number is larger than the engineering estimate in the program file ("old data") which represents the savings due to substituting a high efficiency new system for a standard efficiency new system (so called adjusted gross savings). All of this is documented in our report. I would assume that Parti also used the "new data", but I don't know that for a fact.


I am attaching a zipped file with Avewet.xpt. I had not received a request for this before yesterday. Contact me if you have any other questions or requests.





� ALJ Gottstein, “Final Opinion on 1996 Annual Earnings Assessment Proceeding,’ p. 27.


� Consistent with Table 5 of the Protocols, D. 93-05-063, adopted by the California Public Utilities Commission and revised in January 1995.


� Parti, pg.12, “We employ the simplifying assumption that the savings realization coefficient, the r, is the same across the end-uses and programs.”


� Protocols adopted by California Public Utilities Commission D. 93-05-063 and revised February 1996.


� A.96-04-044, pp. 26-27.


� As reported in SCE’s detailed response to ORA’s review of the CEEI Program, the multi-study effort was the result of serious delays in the on-site data collection process. 


� DSRA, “Documentation Memorandum,” March 15, 1996, pg. iii.


� Parti, pg. 9.


� Even at the time of this writing, ECONorthwest reviewers are still unsure as to how of the final analytic dataset was prepared by Applied Econometrics.


� It should be noted, and Applied Econometrics commended, that the Table 7 submittal was approved in the 1995 AEAP and was not required for load impacts studies submitted during the 1996 AEAP.


� AEI and DSRA, “Table 7: Data Quality and Processing Documentation,” Table A.6, pp. 4-5.


� Applied Econometrics reports on page 9 of Table 7, “In our response to item D.3. below we present the further data screening that was applied to the final analytical data set.”


� Applied Econometrics data screening process commences with a dataset containing 124,248 observations (pg. 22 of Table 7 submittal) and results in a final analytic dataset of 89,730 observations.  This is not consistent with the billing dataset used by SRC or submitted to ECONorthwest by SCE.  As described on page 3-24 of their report, SRC utilizes a billing dataset containing 85,056 observations.


� Even in rebuttal testimony prepared for SCE by Analysis Group Economics, Inc., source and survey datasets are identified, but not clearly articulated.


� Analysis Group Economics, Inc., “Independent Evaluation of: An Impact Evaluation of the 1994 Southern California Edison Commercial DSM Program,” July 1996, pg. 4.


� Incidentally, ALJ Gottstein did not allow the evaluation conducted by Analysis Group Economics to be considered as evidence in the proceedings.


� These nine sections of codes and intermediate datasets are described in the 15 page memorandum (file called Files.doc) from SRC entitled “SAS Code and Datasets for Analysis of the EMHR and EMS Programs.”


� It is possible that this variable was developed elsewhere in other sections of SAS code.


� This error in the calculation of operating hours was found in both the analysis conducted by Kirtida Parikh and SRC.


� The number of observations from the EMHR on-site survey contained in the final analysis dataset will differ due to attrition that occurs during post survey data preparation.


� SRC reports in a footnote that their discussion of the EMHR Retention Study is taken from the research plan submitted by the prime contractor, ADM Associates, Inc.


� Protocols adopted by California Public Utilities Commission D. 93-05-063 and revised February 1996.


� Identified as MEASAUD on page 2 of the SRC memorandum, and, alternately, AUDIT6 on the cover of the same memorandum.


� Figure 3-3, p. 3-7.


� ADM Associates, Inc., “1992 Commercial On-Site Survey: Sampling Plan and Statistical Weighting Documentation Report,” June 1993.


� See, for example, Greene, “Econometric Analysis,” 2nd ed., pg. 318.


� The caveats of using the R-squared statistic in nonlinear models are well known, however, ECONorthwest could not fully reconcile Analysis Group Economics’ discussion of Parti’s reported R-squared and their revised, calculated value (as documented on page 7 of their report).
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