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MARK NEWTONLOWRY
DIRECT TESTIMONY

INTRODUCTION

PLEASE STATE YOUR NAME AND BUSINESS ADDRESS

MY NAME IS MARK NEWTON LOWRY MY BUSINESS ADDRESS IS 22 MIFFLIN ST SUITE 302

MADISON WI 53703

BY WHOMARE YOU EMPLOYED AND IN WHAT CAPACITY

AM PARTNER IN THE MADISON WISCONSIN OFFICE OF PACIFIC ECONOMICS GROUP PEG

AND PRESIDENT OF PACIFIC ECONOMICS GROUP RESEARCH LLC IN ADDITION TO MY MANAGERIAL

RESPONSIBILITIES SUPERVISE AN EXTENSIVE PROGRAM OF STATISTICAL COST RESEARCH DESIGN

10 ALTERNATIVE REGULATION ALTREG PLANS AND PROVIDE EXPERT WITNESS TESTIMONY

11

12 PLEASE DISCUSS YOUR BACKGROUNDAND EXPERIENCE IN THE ENERGY AND UTILITY INDUSTRIES

13 HAVE BEEN AN ENERGY ECONOMIST FOR TWENTY FIVE YEARS AND HAVE SPENT THE LAST TWENTY AS

14 CONSULTANT ON UTILITY REGULATION BEFORE JOINING PEG WORKED AT CHRISTENSEN ASSOCIATES

15 IN MADISON FIRST AS SENIOR ECONOMIST AND LATER AS VICE PRESIDENT FOR REGULATORY

16 STRATEGY THE PRIMARY FOCUS OF MY CONSULTING RESEARCH HAS BEEN THE COST OF GAS AND

17 ELECTRIC SERVICE WAS PIONEER IN THE USE OF STATISTICAL COST RESEARCH IN ENERGY UTILITY

18 BENCHMARKING AND ALTREG PLAN DESIGN MY PRACTICE IS INTERNATIONAL IN SCOPE AND HAS TO

19 DATE INCLUDED PROJECTS IN SEVEN COUNTRIES

20 CLIENTS HAVE INCLUDED REGULATORY COMMISSIONS AS WELL AS UTILITIES FOR EXAMPLE POWER

21 DISTRIBUTORS IN THE CANADIAN PROVINCE OF ONTARIO OPERATE UNDER MULTIYEAR RATE PLANS WITH

22 TERMS THAT ARE LINKED TO BENCHMARKING STUDY DIRECTED FOR THE ONTARIO ENERGY BOARD



BEFORE BECOMING CONSULTANT SPENT FIVE YEARS AS AN ACADEMIC ECONOMIST WAS AN

ASSISTANT PROFESSOR OF MINERAL ECONOMICS AT THE PENNSYLVANIA STATE UNIVERSITY WHERE

TAUGHT ENERGY ECONOMICS ALSO WORKED AS VISITING PROFESSOR AT LECOLE DES HAUTES ETUDES

COMMERCIALES IN MONTREAL MY ACADEMIC RESEARCH AND TEACHING STRESSED THE USE OF ECONOMIC

THEORY AND STATISTICS IN PETROLEUM MARKET ANALYSIS

HAVE SERVED AS REFEREE FOR SEVERAL SCHOLARLY JOURNALS AND HAVE AN EXTENSIVE RECORD OF

PROFESSIONAL PUBLICATIONS AND PUBLIC APPEARANCES MY PUBLICATIONS INCLUDE ARTICLES ON

BENCHMARKING IN RECENT ISSUES OF THE ELECTRICITY JOURNAL AND THE ENERGY JOURNAL HOLD

PHD IN APPLIED ECONOMICS FROM THE UNIVERSITY OF WISCONSIN WHICH IS NOTED FOR ITS STRENGTH

10 IN ECONOMIC STATISTICS MY EXPERIENCE IS DESCRIBED IN MORE DETAIL IN EXHIBIT MNL1 TO MY

11 TESTIMONY

12

13 HAVE YOU APPEARED AS AN EXPERT WITNESS IN OTHER UTILITY PROCEEDINGS

14 YES HAVE TESTIFIED MANY TIMES ON BENCHMARKING AND ALTREG ISSUES AND MOST OF THIS

15 TESTIMONY HAS INVOLVED STATISTICAL COST RESEARCH IN ADDITION TO OKLAHOMA WHERE HAVE

16 PREVIOUSLY TESTIFIED ON ALTREG AND BENCHMARKING ISSUES FOR OKLAHOMA GAS ELECTRIC

17 COMPANY OGE OR COMPANY HAVE TESTIFIED IN ALBERTA BRITISH COLUMBIA

18 CALIFORNIA GEORGIA HAWAII ILLINOIS KENTUCKY MAINE MASSACHUSETTS MISSOURI

19 OKLAHOMA NEW YORK ONTARIO QUEBEC AND VERMONT FURTHER DETAILS OF MY TESTIMONY

20 CAN BE FOUND IN EXHIBIT MNL



II PURPOSE OF TESTIMONY

WHAT IS THE PURPOSE OF YOUR DIRECT TESTIMONY

HAVE BEEN ASKED BY OGE TO CONDUCT STUDY OF ITS EFFICIENCY IN MANAGING BASE RATE

OPERATION AND MAINTENANCE EXPENSES OMCOST PERFORMANCE STUDY THIS TESTIMONY

PROVIDES SUMMARY OF THE STUDY WHICH IS DESCRIBED IN GREATER DETAIL IN THE REPORT

PROVIDED AS EXHIBIT MNL2

WHY IS SUCH STUDY IMPORTANT

EFFORTS TO EFFECTIVELY MANAGE COSTS ARE ALWAYS IMPORTANT TO THE COMPANY ITS CUSTOMERS

10 AND THE COMMISSION AT TIME WHEN CONSUMER BUDGETS ARE PINCHED BY WORSENING

11 RECESSION EFFORTS TO MANAGE COSTS ARE EVEN MORE CRITICAL BASE RATE OMEXPENSES ARE

12 THE LARGEST COMPONENT OF BASE RATE COSTS THAT THE COMPANY CAN ATTEMPT TO CONTROL IN THE

13 SHORT RUN MY STUDY ASSESSES THE RESULTS OF OGES BASE RATE OM EXPENSE

14 MANAGEMENT

15 WHAT ARE THE GENERAL CONCLUSIONS OF YOUR OMCOST PERFORMANCE STUDY

16 OGE IS EXCEPTIONAL AT MANAGING ITS BASE RATE OMEXPENSES THE STUDY USES TWO WELL

17 ESTABLISHED STATISTICAL BENCHMARKING METHODS UNDER THE FIRST BENCHMARKING METHOD THE

18 ECONOMETRIC MODEL OGE IS 30 PERCENT BELOW WHERE ITS COSTS WERE PREDICTED TO HAVE

19 BEEN WHEN COMPARED TO SIMILAR BENCHMARKS OF 37 OTHER UTILITIES ACROSS THE UNITED

20 STATES OGE IS THE THIRD BEST COST PERFORMER UNDER THE SECOND BENCHMARKING METHOD

21 PEER GROUP UNIT COST ANALYSIS OGES COSTS ARE 23 PERCENT BELOW THE AVERAGE OF PAST AND

22 PRESENT MEMBERSOF THE SOUTHWEST POWER POOL PP



III SUMMARYOF STUDY

WHAT IS STATISTICAL BENCHMARKING AND HOW IS IT USEFUL IN MEASURING UTILITY

PERFORMANCE

STATISTICAL BENCHMARKING USES STATISTICS TO ESTABLISH BENCHMARKS THAT CAN BE USED IN

QUANTITATIVE PERFORMANCE APPRAISALS COST BENCHMARKS CAN BE USED TO GAUGE PARTICULAR

UTILITYS EFFICIENCY THE PRIMARY SET OF STATISTICS USED TO ESTABLISH COST BENCHMARKS IS

UTILITY OPERATING DATA THESE DATA ARE AVAILABLE FROM MANY FORMS AND REPORTS THAT UTILITIES

FILE WITH FEDERAL GOVERNMENT AGENCIES

ACCURATE BENCHMARKING IS COMPLICATED BECAUSE THE COSTS OF UTILITIES VARY MORE BECAUSE OF

10 DIFFERENCES IN THE BUSINESS CONDITIONS THEY FACE THAN BECAUSE OF DIFFERENCES IN THEIR

11 OPERATING EFFICIENCY COST BENCHMARK FOR PARTICULAR UTILITY SHOULD THEREFORE REFLECT THE

12 TYPICAL PERFORMANCE THAT MIGHT BE EXPECTED OF MANAGERS GIVEN THE LOCAL BUSINESS

13 CONDITIONS WHICH THAT PARTICULAR UTILITY FACED STATISTICAL COST RESEARCH CAN IDENTIFY

14 IMPORTANT COST DRIVERS AND USE SUCH COST DRIVERS TO ESTABLISH BETTER PERFORMANCE METRICS

15 AND BENCHMARKS

16

17 WHAT COMPONENTOF THE COMPANYS COST DID YOU ADDRESS IN THE STUDY

18 WE ADDRESSED THE EFFICIENCY OF OGE IN MANAGING ITS BASE RATE OM EXPENSES BASE

19 RATE OMEXPENSES WERE DEFINED AS TOTAL OM EXPENSES LESS EXPENSES FOR GENERATION

20 FUELS PURCHASED POWER EMPLOYEE PENSIONS AND BENEFITS LOAD DISPATCHING TRANSMISSION

21 SERVICES BY OTHERS AND REGIONAL MARKET MANAGEMENT THESE EXPENSES WERE EXCLUDED

22 FROM THE STUDY BECAUSE THEY ARE CHARACTERISTICALLY VOLATILE ANDOR ARE SIGNIFICANTLY SUBJECT

23 TO EXTERNAL INFLUENCES AND AS SUCH ARE SUBSTANTIALLY BEYOND THE COMPANYSCONTROL



PLEASE SUMMARIZE THE BENCHMARKING METHODS THAT YOU USED IN YOUR STUDY OF

OGE

THE COST PERFORMANCE OF OGEWAS APPRAISED USING TWO WELLESTABLISHED BENCHMARKING

METHODS ECONOMETRIC MODELING AND UNIT COST INDEXING USING BOTH METHODS WE

CALCULATED AVERAGE PERFORMANCE RESULTS FOR THE THREE MOST RECENT YEARS IN KEEPING WITH

GOOD BENCHMARKING PRACTICE

PLEASE DESCRIBE THE ECONOMETRIC MODELING

THE ECONOMETRIC MODELING INVOLVED THE USE OF MODEL DESIGNED TO EXPLAIN THE IMPACT OF

10 VARIOUS QUANTIFIABLE BUSINESS CONDITIONS ON THE BASE RATE OM EXPENSES OF VERTICALLY

11 INTEGRATED ELECTRIC UTILITIES THE PARAMETERS OF THE MODEL WHICH MEASURE COST IMPACT

12 WERE ESTIMATED STATISTICALLY USING HISTORICAL DATA ON UTILITY OPERATIONS MODEL FITTED

13 WITH ECONOMETRIC PARAMETER ESTIMATES AND THE SPECIFIC BUSINESS CONDITIONS FACED BY

14 OGEDURING THE APPRAISAL YEARS WAS USED TO GENERATE COST BENCHMARKS

15 THE ECONOMETRIC MODEL WAS BASED ON SAMPLE OF GOOD QUALITY DATA FOR 38 US VERTICALLY

16 INTEGRATED ELECTRIC UTILITIES INCLUDING OGE THE SAMPLE PERIOD FOR MODEL ESTIMATION

17 WAS 1995 TO 2007 THE YEAR 2007 IS THE LATEST FOR WHICH THE REQUISITE DATA ARE CURRENTLY

18 AVAILABLE FOR MOST SAMPLED COMPANIES ALL DATA WERE DRAWN FROM RESPECTED PUBLIC

19 SOURCES THE SAMPLE WAS MORE THAN ADEQUATE FOR THE DEVELOPMENT OF CREDIBLE COST

20 MODEL THE MODEL HAD HIGH EXPLANATORY POWER AND ALL ESTIMATES OF THE KEY MODEL

21 PARAMETERS WERE PLAUSIBLE AND HIGHLY SIGNIFICANT ONCE THE MODEL ESTIMATION WAS

22 COMPLETED THE BUSINESS CONDITIONS FACING OGE FOR 2006 2007 AND 2008 WERE INPUTTED

23 INTO THE MODEL TO DETERMINE THE COST BENCHMARKS



WHAT ARE THE KEY EMPIRICAL RESULTS OF THE ECONOMETRIC MODELING

THE BASE RATE OM EXPENSES OF OGE WERE FOUND TO BE ABOUT 30 BELOW THE

BENCHMARK GENERATED BY OUR ECONOMETRIC COST MODEL ON AVERAGE FROM 2006 TO 2008

THIS PERFORMANCE WAS IN THE TOP QUARTILE AND THIRD BEST IN THE SAMPLE WE CONCLUDE THAT

OGE WAS SIGNIFICANTLY SUPERIOR COST PERFORMER

PLEASE DESCRIBE THE UNIT COST INDEXING

AS STATED EARLIER THE OTHER BENCHMARKING METHOD WE EMPLOYED INVOLVED THE

COMPARISON OF THE BASE RATE OMEXPENSES OF OGE TO THOSE OF PEER GROUP USING UNIT

10 COST INDEXES UNIT COST INDEX IS THE RATIO OF COST INDEX TO AN OUTPUT INDEX PARAMETER

11 ESTIMATES FROM OUR COST MODEL WERE USED TO DESIGN AN OUTPUT INDEX THAT WAS WEIGHTED

12 AVERAGE OF COMPARISONS OF SALES VOLUMES AND CUSTOMERS SERVED WE CHOSE INVESTOR

13 OWNED UTILITIES THAT WERE CURRENT OR FORMER MEMBERS OF THE SPP AS SENSIBLE PEER GROUP

14 THE YEAR 2008 COULD NOT BE APPRAISED USING THE INDEXING METHOD BECAUSE OF THE LACK OF

15 DATA FOR PEERS SO WE INSTEAD FOCUSED ON THE 20052007 PERIOD

16

17 WHAT ARE THE KEY EMPIRICAL RESULTS OF THE UNIT COST INDEXING

18 OGES UNIT COST INDEX WAS ABOUT 23 BELOW THE MEAN FOR THE SAMPLED PEER GROUP ON

19 AVERAGE FROM 2005 TO 2007 THIS PERFORMANCE WAS GOOD FOR VIRTUAL TIE AS THE BEST IN THE

20 PEER GROUP THE UNIT COST RESULTS ARE CONSISTENT WITH THE ECONOMETRIC RESULTS AND SUPPORT

21 FINDING OF SUPERIOR COST MANAGEMENT



DOES THIS CONCLUDE YOUR DIRECT TESTIMONY

YES IT DOES



EXHIBIT MNL1

RESUME OF

MARK NEWTON LOWRY

FEBRUARY 2009

HOMEADDRESS 1511 SUMAC DRIVE BUSINESS ADDRESS 22 MIFFLIN ST SUITE 302

MADISON WI 53705 MADISON WI 53703

608 2334822 608 2571522 EXT 23

DATE OF BIRTH AUGUST 1952

EDUCATION HIGH SCHOOL HAWKEN SCHOOL GATES MILLS OHIO 1970

BA IBEROAMERICAN STUDIES UNIVERSITY OF WISCONSINMADISON MAY 1977

PHD AGRICULTURAL AND RESOURCE ECONOMICS UNIVERSITY OF WISCONSINMADISON MAY 1984

RELEVANT WORKEXPERIENCE PRIMARY POSITIONS

PRESENT POSITION PRESIDENT PACIFIC ECONOMICS GROUP RESEARCH LLC MADISON WI

LEADS INTERNATIONALLY RECOGNIZED PRACTICE IN THE FIELD OF STATISTICAL COST RESEARCH FOR ENERGY UTILITY BENCHMARKING

AND ALTERNATIVE REGULATION ALTREG OTHER RESEARCH SPECIALTIES INCLUDE UTILITY INDUSTRY RESTRUCTURING CODES OF

COMPETITIVE CONDUCT MARKETS FOR OIL AND GAS AND COMMODITY STORAGE DUTIES INCLUDE PROJECT MANAGEMENT AND

EXPERT WITNESS TESTIMONY

OCTOBER 1998FEBRUARY 2009 PARTNER PACIFIC ECONOMICS GROUP MADISON WI

MANAGED PEGS MADISON OFFICE DEVELOPED INTERNATIONALLY RECOGNIZED PRACTICE IN THE FIELD OF STATISTICAL COST

RESEARCH FOR ENERGYUTILITY BENCHMARKING AND ALTREG PRINCIPAL INVESTIGATOR AND EXPERT WITNESS ON NUMEROUS

PROJECTS

JANUARY 1993OCTOBER 1998 VICE PRESIDENT

JANUARY 1989DECEMBER 1992 SENIOR ECONOMIST CHRISTENSEN ASSOCIATES MADISON WI

DIRECTED THE COMPANYS REGULATORY STRATEGY GROUP PARTICIPATED IN ALL CHRISTENSEN ASSOCIATES TESTIMONY ON

ENERGY UTILITY ALTREG AND BENCHMARKING

AUG 1984DEC 1988 ASSISTANT PROFESSOR DEPARTMENT OF MINERAL ECONOMICS THE PENNSYLVANIA

STATE UNIVERSITY UNIVERSITY PARK PA

RESPONSIBILITIES INCLUDED RESEARCH AND GRADUATE AND UNDERGRADUATE TEACHING AND ADVISING COURSES TAUGHT MM

EC 387 INTRODUCTION TO MINERAL ECONOMICS 390 MINERAL MARKET MODELING 484 POLITICAL ECONOMY OF

ENERGY AND THE ENVIRONMENT AND 506 APPLIED ECONOMETRICS RESEARCH SPECIALTY ROLE OF STORAGE IN

COMMODITY MARKETS

AUGUST 1983JULY 1984 INSTRUCTOR DEPARTMENT OF MINERAL ECONOMICS THE PENNSYLVANIA STATE

UNIVERSITY UNIVERSITY PARK PA
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TAUGHT COURSES IN MINERAL ECONOMICS NOTED ABOVE WHILE COMPLETING PHD THESIS

APRIL 1982AUGUST 1983 RESEARCH ASSISTANT TO DR PETER HEIMBERGER DEPARTMENT OF AGRICULTURAL

AND RESOURCE ECONOMICS UNIVERSITY OF WISCONSINMADISON

DISSERTATION RESEARCH ON THE ROLE OF SPECULATIVE STORAGE IN MARKETS FOR FIELD CROPS WORK INCLUDED THE

DEVELOPMENT OF QUARTERLY ECONOMETRIC MODEL OF THE US SOYBEAN MARKET

MARCH 1981MARCH 1982 NATURAL GAS INDUSTRY ANALYST MADISON CONSULTING GROUP MADISON

WISCONSIN

RESEARCH UNDER DR CHARLES CICCHETTI IN TWOAREAS

IMPACT OF THE NATURAL GAS POLICY ACT ON THE PRODUCTION AND AVERAGE WELIHEAD PRICE OF NATURAL GAS IN THE

UNITED STATES AN ORIGINAL MODEL WASDEVELOPED FOR FORECASTING THESE VARIABLES THROUGH 1985

RESEARCH SUPPORTING LITIGATION TESTIMONY IN AN ANTITRUST SUIT INVOLVING NATURAL GAS PRODUCERS AND

PIPELINES IN THE SAN JUAN BASIN OF NEWMEXICO

RELEVANT WORKEXPERIENCE VISITING POSITIONS

MAYAUGUST 1985 PROFESSEUR VISITEUR CENTRE FOR INTERNATIONAL BUSINESS STUDIES ECOLE DES

HAUTES ETUDES COMMERCIALES MONTREAL QUEBEC

RESEARCH ON THE BEHAVIOR OF INVENTORIES IN METAL MARKETS

MAJOR CONSULTING PROJECTS

COMPETITION IN THE NATURAL GAS MARKET OF THE SAN JUAN BASIN PUBLIC SERVICE OF NEWMEXICO 1981

IMPACT OF THE NATURAL GAS POLICY ACT ON US PRODUCTION ANDWEPRICES NEWENGLAND FUEL

INSTITUTE 1981

MODELING CUSTOMER RESPONSE TO CURTAILABLE SERVICE PROGRAMS ELECTRIC POWER RESEARCH INSTITUTE 1989

CUSTOMER RESPONSE TO INTERRUPTIBLE SERVICE PROGRAMS SOUTHERN CALIFORNIA EDISON 1989

MEASURING LOAD RELIEF FROM INTERRUPTIBLE SERVICES NEWENGLAND ELECTRIC POWER SERVICE 1989

DESIGN OF TIMEOFUSE RATES FOR RESIDENTIAL CUSTOMERS IOWA POWER 1989

INCENTIVE REGULATION CAN IT PAY FOR INTERSTATE GAS COMPANIES SOUTHERN NATURAL GAS 1989

MEASURING THE PRODUCTIVITY GROWTHOF GAS TRANSMISSION COMPANIES INTERSTATE NATURAL GAS

ASSOCIATION OF AMERICA 1990

MEASURING PRODUCTIVITY TRENDS IN THE LOCAL GAS DISTRIBUTION INDUSTRY NIAGARA MOHAWKPOWER 1990

10 MEASUREMENT OF PRODUCTIVITY TRENDS FOR THE US ELECTRIC POWER INDUSTRY NIAGARA MOHAWKPOWER

199091

11 COMPREHENSIVE PERFORMANCE INDEXES FOR ELECTRIC AND GAS DISTRIBUTION UTILITIES NIAGARA MOHAWK

POWER 19901991

12 WORKSHOP ON PBR FOR ELECTRIC UTILITIES SOUTHERN COMPANYSERVICES 1991

13 ECONOMICS OF ELECTRIC REVENUE ADJUSTMENT MECHANISMS NIAGARA MOHAWKPOWER 1991

14 SALES PROMOTION POLICIES OF GAS DISTRIBUTORS NORTHERN STATES POWERWISCONSIN 1991

15 PRODUCTIVITY GROWTHESTIMATES FOR US GAS DISTRIBUTORS AND THEIR USE IN PBR SOUTHERN CALIFORNIA

GAS 1991
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16 COST PERFORMANCE INDEXES FOR GAS AND ELECTRIC UTILITIES NIAGARA MOHAWKPOWER 1991

17 EFFICIENT RATE DESIGN FOR INTERSTATE GAS TRANSPORTERS AEPCO 1991

18 BENCHMARKING GAS SUPPLY SERVICES AND TESTIMONY NIAGARA MOHAWKPOWER 1992

19 GAS SUPPLY COST INDEXES FOR INCENTIVE REGULATION PACIFIC GAS ELECTRIC 1992

20 GAS TRANSPORTATION STRATEGY FOR AN ARIZONA ELECTRIC UTILITY AEPCO 1992

21 DESIGN AND NEGOTIATION OF COMPREHENSIVE BENCHMARK INCENTIVE PLANS FOR GAS DISTRIBUTION AND

BUNDLED POWER SERVICE NIAGARA MOHAWKPOWER 1992

22 PRODUCTIVITY RESEARCH PBR PLAN DESIGN AND TESTIMONY NIAGARA MOHAWKPOWER 199394

23 DEVELOPMENT OF INCENTIVE REGULATION OPTIONS SOUTHERN CALIFORNIA EDISON 1993

24 REVIEW OF THE SOUTHWEST GAS TRANSPORTATION MARKET ARIZONA ELECTRIC POWERCOOPERATIVE 1993

25 PRODUCTIVITY RESEARCH AND TESTIMONY IN SUPPORT OF PRICE CAP PLAN CENTRAL MAINE POWER 1994

26 PRODUCTIVITY RESEARCH FOR NATURAL GAS DISTRIBUTOR SOUTHERN CALIFORNIA GAS 1994

27 WHITE PAPER ON PRICE CAP REGULATION FOR ELECTRIC UTILITIES EDISON ELECTRIC INSTITUTE 1994

28 STATISTICAL BENCHMARKING FOR BUNDLED POWER SERVICES AND TESTIMONY SOUTHERN CALIFORNIA EDISON 1994

29 WHITE PAPER ON PERFORMANCEBASED REGULATION ELECTRIC POWER RESEARCH INSTITUTE 1995

30 PRODUCTIVITY RESEARCH AND PBR PLAN DESIGN FOR BUNDLED POWER SERVICE AND GAS DISTRIBUTION PUBLIC

SERVICE ELECTRIC GAS 1995

31 REGULATORY STRATEGY FOR RESTRUCTURING CANADIAN ELECTRIC UTILITY ALBERTA POWER 1995

32 INCENTIVE REGULATION SUPPORT FOR AJAPANESE ELECTRIC UTILITY TOKYO ELECTRIC POWER 1995

33 REGULATORY STRATEGY FOR RESTRUCTURING NORTHEAST ELECTRIC UTILITY NIAGARA MOHAWKPOWER 1995

34 PRODUCTIVITY AND PBR PLAN DESIGN RESEARCH AND TESTIMONY FOR NATURAL GAS DISTRIBUTOR SOUTHERN

CALIFORNIA GAS 1995

35 PRODUCTIVITY RESEARCH AND TESTIMONY FOR NATURAL GAS DISTRIBUTOR NMGAS 1995

36 SPEECH ON PBR FOR ELECTRIC UTILITIES HAWAIIAN ELECTRIC 1995

37 DEVELOPMENT OF PRICE CAP PLAN FOR MIDWEST GAS DISTRIBUTOR ILLINOIS POWER 1996

38 STRANDED COST RECOVERY AND POWER DISTRIBUTION PBR FOR RESTRUCTURING US ELECTRIC UTILITY DELIRIARVA

POWER1996

39 PRODUCTIVITY AND BENCHMARKING RESEARCH AND TESTIMONY FOR NATURAL GAS DISTRIBUTOR BOSTON GAS

1996

40 CONSULTATION ON THE DESIGN AND IMPLEMENTATION OF PRICE CAP PLANS FOR NATURAL GAS PRODUCTION

TRANSMISSION AND DISTRIBUTION COMISION REGULADORA DE ENERGIA MEXICO 1996

41 POWER DISTRIBUTION BENCHMARKING FOR PJM UTILITY DELMARVA POWER 1996

42 TESTIMONY ON PBR FOR POWER DISTRIBUTION COMMONWEALTH ENERGY SYSTEM 1996

43 PBR PLAN DESIGN FOR BUNDLED POWER SERVICES HAWAIIAN ELECTRIC 1996

44 DESIGN OF GEOGRAPHIC ZONES FOR PRIVATIZED NATURAL GAS DISTRIBUTORS COMISION REGULADORA DE ENERGIA

MEXICO 1996

45 STATISTICAL BENCHMARKING FOR BUNDLED POWER SERVICE PENNSYLVANIA POWER LIGHT 1996

46 PRODUCTIVITY RESEARCH AND PBR PLAN DESIGN INCLUDING SERVICE QUALITY AND TESTIMONY FOR GAS

DISTRIBUTOR BC GAS 1997

47 PRICE CAP PLAN DESIGN FOR POWER DISTRIBUTION SERVICES COMISI6N DE REGULACI5N DE ENERGIA GAS

COLOMBIA 1997

48 WHITE PAPER ON UTILITY BRAND NAME POLICY EDISON ELECTRIC INSTITUTE 1997

49 STATISTICAL BENCHMARKING FOR BUNDLED POWERSERVICE AND TESTIMONY PACIFIC GAS ELECTRIC 1997

50 REVIEW OF POWER PURCHASE CONTRACT DISPUTE CITY OF ST CLOUD MN 1997

51 STATISTICAL BENCHMARKING AND STRANDED COST RECOVERY EDISON ELECTRIC INSTITUTE 1997

52 INFLATION AND PRODUCTIVITY TRENDS OF US POWER DISTRIBUTORS NIAGARA MOHAWKPOWER 1997

53 PBR PLAN DESIGN STATISTICAL BENCHMARKING AND TESTIMONY FOR GAS DISTRIBUTOR ATLANTA GAS LIGHT

1997
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54 WHITE PAPER ON PRICE CAP REGULATION INCLUDING SERVICE QUALITY FOR POWER DISTRIBUTION EDISON

ELECTRIC INSTITUTE 199799

55 WHITE PAPER AND PUBLIC APPEARANCES ON PBR OPTIONS FOR POWER DISTRIBUTORS IN AUSTRALIA DISTRIBUTION

COMPANIES OF VICTORIA 199798

56 RESEARCH AND TESTIMONY OF GAS AND POWER DISTRIBUTION TEP SAN DIEGO GAS ELECTRIC 199798

57 COST STRUCTURE OF POWER DISTRIBUTION EDISON ELECTRIC INSTITUTE 1998

58 CROSSSUBSIDIZATION MEASURES FOR RESTRUCTURING ELECTRIC UTILITIES EDISON ELECTRIC INSTITUTE 1998

59 TESTIMONY ON BRAND NAMES EDISON ELECTRIC INSTITUTE 1998

60 RESEARCH AND TESTIMONY ON ECONOMIES OF SCALE IN POWER SUPPLY HAWAIIAN ELECTRIC COMPANY 1998

61 RESEARCH AND TESTIMONY ON PRODUCTIVITY AND PBR PLAN DESIGN FOR BUNDLED POWER SERVICE HAWAIIAN

ELECTRIC AND HAWAIIAN ELECTRIC LIGHT MAUI ELECTRIC 199899

62 PBR PLAN DESIGN STATISTICAL BENCHMARKING AND SUPPORTING TESTIMONY KENTUCKY UTILITIES LOUISVILLE

GAS ELECTRIC 199899

63 STATISTICAL BENCHMARKING FOR POWER DISTRIBUTION VICTORIAN DISTRIBUTION BUSINESS 19989

64 TESTIMONY ON FUNCTIONAL SEPARATION OF POWER GENERATION AND DELIVERY IN ILLINOIS EDISON ELECTRIC

INSTITUTE 1998

65 DESIGN OF STRANDED BENEFIT PASSTHROUGH MECHANISM FOR RESTRUCTURING ELECTRIC UTILITY NIAGARA

MOHAWKPOWER 1998

66 WORKSHOP ON PBR FOR ENERGY UTILITIES WORLD BANK 1998

67 ADVICE ON CODE OF CONDUCT ISSUES FOR WESTERN ELECTRIC UTILITY PUBLIC SERVICE OF COLORADO 1999

65 ADVICE ON PBR AND AFFILIATE RELATIONS WESTERN RESOURCES 1999

66 RESEARCH AND TESTIMONY ON BENCHMARKING AND PBR PLAN DESIGN FOR BUNDLED POWER SERVICE OKLAHOMA

GAS ELECTRIC 1999

67 COST BENCHMARKING FOR POWER TRANSMISSION AND DISTRIBUTION SOUTHERN CALIFORNIA EDISON 1999

68 COST BENCHMARKING FOR POWER DISTRIBUTION CITIPOWER 1999

69 COST BENCHMARKING FOR POWER DISTRIBUTION POWERCOR 1999

70 COST BENCHMARKING FOR POWER DISTRIBUTION UNITED ENERGY 1999

71 STATISTICAL BENCHMARKING FOR BUNDLED POWER SERVICES NIAGARA MOHAWKPOWER 1999

72 UNIT COST OF POWER DISTRIBUTION AGL 2000

73 CRITIQUE OF COMMISSIONSPONSORED BENCHMARKING STUDY CITIPOWER POWERCOR AND UNITED ENERGY

2000

74 STATISTICAL BENCHMARKING FOR POWER TRANSMISSION POWERLINK QUEENSLAND 2000

75 TESTIMONY ON PBR FOR POWER DISTRIBUTION TXU ELECTRIC 2000

76 WORKSHOP ON PBR FOR GAS AND ELECTRIC DISTRIBUTION PUBLIC SERVICE ELECTRIC AND GAS 2000

77 ECONOMIES OF SCALE AND SCOPE IN AN ISOLATED ELECTRIC SYSTEM WESTERNPOWER 2000

78 RESEARCH AND TESTIMONY ON ECONOMIES OF SCALE IN LOCAL POWER DELIVERY METERING AND BILLING ELECTRIC

DISTRIBUTORS OF MASSACHUSETTS 2000

79 SERVICE QUALITY PBR PLAN DESIGN AND TESTIMONY GAS AND ELECTRIC POWER DISTRIBUTORS OF MASSACHUSETTS

2000

80 POWERAND NATURAL GAS PROCUREMENT PBR WESTERNRESOURCES 2000

81 PBR PLAN DESIGN FOR NATURAL GAS DISTRIBUTOR BC GAS 2000

82 RESEARCH ON TEP AND BENCHMARKING FOR GAS AND ELECTRIC POWER DISTRIBUTION SEMPRA ENERGY 2000

83 EFORUM ON PBR FOR POWER PROCUREMENT EDISON ELECTRIC INSTITUTE 2001

84 STATISTICAL BENCHMARKING FOR POWER DISTRIBUTION QUEENSLAND COMPETITION AUTHORITY 2001

85 PRODUCTIVITY RESEARCH AND PBR PLAN DESIGN HYDRO ONE NETWORKS 2001

86 PBR PRESENTATION TO GOVERNOR BUSH ENERGY 2000 COMMISSION EDISON ELECTRIC INSTITUTE 2001

87 COMPETITION POLICY IN THE POWER MARKET OF WESTERNAUSTRALIA WESTERNPOWER 2001
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88 RESEARCH AND TESTIMONY ON PRODUCTIVITY AND PBR PLAN DESIGN FOR POWER DISTRIBUTOR BANGOR HYDRO

ELECTRIC 2001

89 STATISTICAL BENCHMARKING FOR THREE AUSTRALIAN GAS UTILITIES CLIENT NAME CONFIDENTIAL 2001

90 STATISTICAL BENCHMARKING FOR ELECTRIC POWERTRANSMISSION TRANSEND 2002

91 RESEARCH ON PRODUCTIVITY AND BENCHMARKING FOR GAS AND ELECTRIC POWER DISTRIBUTION SEMPRA ENERGY

2002

92 RESEARCH AND TESTIMONY ON BENCHMARKING FOR BUNDLED POWER SERVICE AMERENUE 2002

93 RESEARCH ON POWER DISTRIBUTION PRODUCTIVITY AND INFLATION TRENDS NSTAR 2002

94 RESEARCH AND TESTIMONY ON POWER AND NATURAL GAS DISTRIBUTION PRODUCTIVITY AND BENCHMARKING

SEMPRA ENERGY 2002

95 FUTURE OF TD REGULATION SOUTHERN CALIFORNIA EDISON OCTOBER 2002

96 RESEARCH ON THE INCENTIVE POWER OF ALTERNATIVE REGULATORY SYSTEMS HYDROONE NETWORKS 2002

97 WORKSHOP ON RECENT TRENDS IN PBR ENTERGY SERVICES 2003

98 WORKSHOP ON PBR FOR LOUISIANAS PUBLIC SERVICE COMMISSION ENTERGY SERVICES FEBRUARY 2003

99 RESEARCH TESTIMONY AND SETTLEMENT SUPPORT ON THE COST EFFICIENCY OFOMEXPENSES ENBRIDGE GAS

DISTRIBUTION 2003

100 ADVICE ON PERFORMANCE GOALS FOR US TRANSMISSION COMPANY AMERICAN TRANSMISSION 2003

101 WORKSHOP ON PBR FOR CANADIAN REGULATORS CANADIAN ELECTRICITY ASSOCIATION 2003
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INTRODUCTION AND SUMMARY

11 INTRODUCTION

STATISTICAL BENCLIMARKING HAS IN RECENT YEARS BECOME WIDELY USED TOOL IN THE

ASSESSMENT OF UTILITY OPERATING PERFORMANCE MANAGERS USE BENCHMARKING TO GAUGE HOW

WELL THEIR COMPANIES ARE DOING BENCHMARKING ALSO PLAYS GROWING ROLE IN REGULATION

SUCH STUDIES CAN FOR INSTANCE BE USED TO ASSESS THE REASONABLENESS OF UTILITY PROPOSALS TO

ESTABLISH NEWRATES OR RATE ADJUSTMENT MECHANISMS

THE BENCHMARKING OF UTILITIES IS FACILITATED BY THE EXTENSIVE DATA THAT THEY REPORT TO

REGULATORS HOWEVER ACCURATE PERFORMANCE APPRAISALS ARE STILL DIFFICULT TO MAKE THERE ARE

IMPORTANT DIFFERENCES BETWEEN UTILITIES IN THE CHARACTER OF SERVICES THAT THEY PROVIDE THE

OVERALL SCALE OF THEIR OPERATIONS THE PRICES THEY PAY FOR INPUTS AND OTHER BUSINESS CONDITIONS

THAT INFLUENCE THEIR COST

THE PERSONNEL OF PACIFIC ECONOMICS GROUP PEG RESEARCH HAVE BEEN ACTIVE FOR

MORE THAN DECADE IN THE FIELD OF UTILITY BENCHMARKING WE PIONEERED THE USE OF RIGOROUS

BENCHMARKING METHODS IN US REGULATION SENIOR AUTHOR MARK NEWTON LOWRYHAS TESTIFIED

ON BENCHMARKING ISSUES IN NUMEROUS PROCEEDINGS

OKLAHOMA GAS ELECTRIC OGEOR THE COMPANY IS FILING IN THIS PROCEEDING

FOR AN INCREASE IN THE BASE RATES THAT RECOVER THE COST OF ITS NONFUEL INPUTS EVIDENCE OF GOOD

COST MANAGEMENT IS HIGHLY RELEVANT TO THE PROCEEDING THE COMPANY HAS RETAINED PEG TO

BENCHMARK ITS BASE RATE OPERATION AND MAINTENANCE OMEXPENSES THESE EXPENSES

ACCOUNT FOR THE BULK OF THE COST OF BASE RATE INPUTS OVER WHICH THE COMPANY CAN EXERCISE

CONTROL IN THE SHORT RUN

FOLLOWING BRIEF SUMMARY OF THE WORKBELOW SECTION PROVIDES AN INTRODUCTION TO

BENCHMARKING METHODS SECTION DISCUSSES OUR RESEARCH FOR OGE MORETECHNICAL DETAILS

OF OUR RESEARCH ARE PRESENTED IN THE APPENDIX

PACTFTC ECONOMICS GROUP LLC



12 SUMMARY OF RESEARCH

WE ADDRESSED THE EFFICIENCY OF OGE IN MANAGING ITS BASE RATE OMEXPENSES

COST WAS DEFINED AS TOTAL OMEXPENSES LESS EXPENSES FOR GENERATION FUEL PURCHASED

POWEREMPLOYEE PENSIONS AND BENEFITS TRANSMISSION DISPATCHING TRANSMISSION SERVICES BY

OTHERS AND REGIONAL MARKET MANAGEMENT EXPENSES WERE EXCLUDED ON THE GROUNDS THAT

THEY WERE EXCEPTIONALLY VOLATILE OR WERE SUBSTANTIALLY BEYOND THE CONTROL OF OGE
THE COST PERFORMANCE OF OGE WAS APPRAISED USING TWO WELL ESTABLISHED

BENCHMARKING METHODS ECONOMETRIC MODELING AND UNIT COST INDEXING GUIDED BY ECONOMIC

THEORY WE DEVELOPED MODEL OF THE IMPACT THAT VARIOUS QUANTIFIABLE BUSINESS CONDITIONS

HAVE ON THE BASE RATE OMEXPENSES OF VERTICALLY INTEGRATED ELECTRIC UTILITIES VIBUS

THE PARAMETERS OF THE MODEL WHICH MEASURE COST IMPACT WERE ESTIMATED STATISTICALLY USING

HISTORICAL DATA ON THE OPERATIONS OF VIBUS MODEL FITTED WITH ECONOMETRIC PARAMETER

ESTIMATES WAS USED TO BENCHMARK THE RECENT HISTORICAL COST OF OGE GIVEN THE BUSINESS

CONDITIONS THAT IT FACED

THE STUDY WAS BASED ON SAMPLE OF GOOD QUALITY DATA FOR 38 US VIBUS THE

SAMPLE PERIOD WAS 1995 TO 20071 ALL DATA WEREDRAWN FROM RESPECTED PUBLIC SOURCES THE

SAMPLE WAS MORE THAN ADEQUATE FOR THE DEVELOPMENT OF CREDIBLE COST MODEL THE MODEL

HAD HIGH EXPLANATORY POWERAND ALL ESTIMATES OF THE KEY MODEL PARAMETERS WERE PLAUSIBLE

AND HIGHLY SIGNIFICANT

THE BASE RATE OMCOST OF OGE WAS FOUND TO BE ABOUT 30 BELOW THE BENCHMARK

GENERATED BY THE ECONOMETRIC MODEL ON AVERAGE FROM 2006 TO 2008 THIS PERFORMANCE WAS

THE THIRD BEST IN THE SAMPLE THE HYPOTHESIS THAT OGE WAS AN AVERAGE OR INFERIOR COST

PERFORMER DURING THESE YEARS CAN BE REJECTED AT HIGH LEVEL OF CONFIDENCE WE CONCLUDE THAT

OGE WAS SIGNIFICANTLY SUPERIOR COST PERFORMER

PEG HAS ALSO COMPARED THE UNIT COST OF OGE TO THOSE OF PEER GROUP USING UNIT

COST INDEXES UNIT COST INDEX IS THE RATIO OF COST INDEX TO AN OUTPUT INDEX WE CHOSE

INVESTOROWNED UTILITIES THAT ARE CURRENTLY OR HISTORICALLY PARTICIPANTS IN THE SOUTHWEST POWER

POOL SPP AS THE PEER GROUP OGES UNIT COST INDEX WAS ABOUT 23 BELOW THE MEAN FOR

PEG ALSO INCORPORATED PRELIMINARY 2008 DATA PROVIDED BY OGE IN THE BENCHMARKING STUDY 2008

DATA FOR THE OTHER SAMPLED COMPANIES ARE AS YET UNAVAILABLE

PACIFIC ECONOMICS GROUP ROSEARCH LLC



THE SAMPLED UTILITIES ON AVERAGE DURING THE 20052007 PERIOD THIS RESULT PLACED THE

COMPANY IN VIRTUAL TIE FOR THE BEST PERFORMANCE IN THE PEER GROUP THE UNIT COST RESULTS ARE

CONSISTENT WITH THE ECONOMETRIC RESULTS AND SUPPORT FINDING OF SUPERIOR COST MANAGEMENT

PACMC ECONOMICS GROUP RSARCH LLC



AN INTRODUCTION TO BENCHMARKING

IN THIS SECTION OF THE REPORT WE PROVIDE NONTECHNICAL DISCUSSION OF SOME IMPORTANT

BENCHMARKING CONCEPTS THE TWO BENCHMARKING METHODSUSED IN THE STUDY ARE EXPLAINED

MORETECHNICAL DETAILS OF OUR METHODOLOGYARE DISCUSSED IN THE APPENDIX

21 WHAT IS BENCHMARKING

THE WORD BENCHMARK ORIGINALLY COMES FROM THE FIELD OF SURVEYING THE OXFORD

ENGLISH DICTIONARY DEFINES BENCHMARK AS

SURVEYORS MARK CUT IN SOME DURABLE MATERIAL AS ROCK WALL GATE PILLAR

FACE OF BUILDING ETC TO INDICATE THE STARTING CLOSING ENDING OR ANY SUITABLE

INTERMEDIATE POINT IN LINE OF LEVELS FOR THE DETERMINATION OF ALTITUDES OVER

THE FACE OF COUNTRY

THE TERM HAS SUBSEQUENTLY BEEN USED MORE GENERALLY TO INDICATE SOMETHING THAT CAN BE USED

AS POINT OF COMPARISON IN PERFORMANCE APPRAISALS

QUANTITATIVE BENCHMARKING EXERCISE COMMONLY INVOLVES ONE OR MORE GAUGES OF

ACTIVITY THESE ARE SOMETIMES CALLED KEY PERFORMANCE INDICATORS KPIS OR METRICS THE

VALUES OF THE INDICATORS ACHIEVED BY AN ENTITY UNDER SCRUTINY ARE COMPARED TO BENCHMARK

VALUES THAT REFLECT PERFORMANCE STANDARDS GIVEN INFORMATION ON THE COST OF UTILITY AND

CERTAIN COST BENCHMARK WE MIGHT FOR INSTANCE MEASURE ITS COST PERFORMANCE BY TAKING THE

RATIO OF THE TWO VALUES

COST PERFORMANCE COSTACMAICOSTBENCHMARK

BENCHMARKS ARE OFTEN DEVELOPED USING DATA ON THE OPERATIONS OF AGENTS THAT ARE

INVOLVED IN THE ACTIVITY UNDER STUDY STATISTICAL METHODS ARE USEFUL IN BOTH THE CALCULATION OF

BENCHMARKS AND IN THE PROCESS OF DRAWING CONCLUSIONS ABOUT PERFORMANCE FROM BENCHMARK

COMPARISONS AN APPROACH TO BENCHMARKING THAT PROMINENTLY FEATURES STATISTICAL METHODS IS

CALLED STATISTICAL BENCHMARKING

VARIOUS PERFORMANCE STANDARDS CAN BE USED IN BENCHMARKING THESE STANDARDS OFTEN

REFLECT STATISTICAL CONCEPTS ONE SENSIBLE STANDARD IS THE AVERAGE PERFORMANCE OF THE UTILITIES

PACIFIC ECONOMICS GROUP RESEARCH LLC



IN THE SAMPLE AN ALTERNATIVE STANDARD THAT IS POPULAR IS THE PERFORMANCE THAT WOULD DEFINE

THE MARGIN OF THE TOP QUARTILE OF PERFORMERS

THESE CONCEPTS ARE USEFULLY ILLUSTRATED BY THE PROCESS THROUGH WHICH DECISIONS ARE

MADE TO ELECT ATHLETES TO THE PRO FOOTBALL HALL OF FAME STATISTICAL BENCHMARKING PLAYS

MAJOR IF INFORMAL ROLE IN PLAYER SELECTION RUNNING BACKS FOR EXAMPLE ARE EVALUATED USING

MULTIPLE PERFORMANCE INDICATORS THAT INCLUDE TOUCHDOWNS RUSHING YARDAGE AND FUMBLES

THE VALUES ACHIEVED BY HALL OF FAME MEMBERS LIKE BARRY SANDERS ARE USEFUL BENCHMARKS

THESE VALUES REFLECT HALL OF FAME PERFORMANCE STANDARD

22 IMPORTANCE OF BUSINESS CONDITIONS

FOR COSTS AND MANY OTHER KINDS OF BUSINESS PERFORMANCE INDICATORS IT IS WIDELY

RECOGNIZED THAT DIFFERENCES IN THE VALUES OF THE INDICATORS THAT COMPANIES ACHIEVE DEPEND AS

MUCHOR MORE ON DIFFERENCES IN THE BUSINESS CONDITIONS THAT THEY FACE THAN ON DIFFERENCES IN

PERFORMANCE IN COST RESEARCH THESE CONDITIONS ARE SOMETIMES CALLED COST DRIVERS THE

COST PERFORMANCE OF COMPANY DEPENDS ON THE COST THAT IT ACHIEVES GIVEN THE BUSINESS

CONDITIONS THAT IT FACES BENCHMARKS MUST REFLECT LOCAL BUSINESS CONDITIONS IF THEY ARE TO

REFLECT CHOSEN PERFORMANCE STANDARD FAITHFULLY

ECONOMIC THEORY IS USEFUL IN IDENTIFYING COST DRIVERS AND CONTROLLING FOR THEIR

INFLUENCE IN BENCHMARKING UNDER CERTAIN REASONABLE ASSUMPTIONS COST FUNCTIONS EXIST THAT

RELATE THE MINIMUM COST OF AN ENTERPRISE TO BUSINESS CONDITIONS IN ITS SERVICE TERRITORY WHEN

THE FOCUS OF BENCHMARKING IS SUBSET OF TOTAL COST SUCH AS BASE RATE OMEXPENSES THE

RELEVANT BUSINESS CONDITIONS INCLUDE THE PRICES OF BASE RATE OMINPUTS THE OPERATING SCALE

OF THE COMPANY AND ADDITIONALLY THE AMOUNTS OF OTHER INPUTS THAT THE COMPANY USES

THE EXISTENCE OF OTHER INPUT VARIABLES IN COST FUNCTIONS MEANS THAT FAIR APPRAISAL OF

THE EFFICIENCY WITH WHICH UTILITY USES CERTAIN CLASS OF INPUTS MUST CONSIDER THE AMOUNTS OF

OTHER INPUTS IT USES THIS RESULT IS IMPORTANT FOR SEVERAL REASONS ONE IS THAT OPPORTUNITIES

EXIST FOR THE SUBSTITUTION OF INPUTS IN PRODUCTION SUPPOSE FOR EXAMPLE THAT THE FOCUS OF

BENCHMARKING IS UTILITYS BASE RATE OMEXPENSES THEORY INDICATES THAT THE LEVEL OF

THESE EXPENSES DEPENDS ON THE AMOUNTS OF FUEL PURCHASED POWERAND CAPITAL THAT THE

COMPANY USES ANOTHER REASON THAT OTHER INPUTS MATTER IS THAT THERE ARE INCONSISTENCIES IN
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THE MANNER IN WHICH UTILITIES CLASSIFY COSTS UTILITIES MAY FOR INSTANCE DIFFER IN THE WAY THAT

THEY CATEGORIZE CERTAIN EXPENDITURES BETWEEN ADMINISTRATIVE AND DIRECT OPERATING EXPENSES

THIS DISCUSSION SUGGESTS THAT BENCHMARKING WILL TEND TO BE SIMPLER AND MORE ACCURATE TO THE

EXTENT THAT THE SCOPE OF COSTS UNDER CONSIDERATION IS COMPREHENSIVE IT WILL FOR EXAMPLE BE

EASIER TO ACCURATELY BENCHMARK TOTAL BASE RATE OMEXPENSES THAN IT WILL BE TO ACCURATELY

BENCHMARK LABOR EXPENSES

WHICHEVER COST FUNCTION IS APPLICABLE ECONOMIC THEORY ALLOWS FOR THE EXISTENCE OF

MULTIPLE OUTPUT VARIABLES THIS IS IMPORTANT BECAUSE IT IS OFTEN IMPOSSIBLE TO ACCURATELY

MEASURE THE WORKLOAD OF UTILITY USING ONLY ONE OUTPUT VARIABLE THE COST OF VIEU FOR

INSTANCE DEPENDS ON THE NUMBER OF CUSTOMERS THAT IT SERVES AS WELL AS ITS SALES VOLUME IT IS

ALSO NOTEWORTHY THAT THEORY ALLOWS FOR THE POSSIBILITY THAT NUMEROUS BUSINESS CONDITIONS

OTHER THAN INPUT PRICES AND OUTPUT QUANTITIES AFFECT THE MINIMUM COST OF SERVICE

23 BENCHMARKING METHODS

IN THIS SECTION WE DISCUSS THE TWO BENCHMARKING METHODS THAT WE USED IN OUR STUDY

FOR OGE ECONOMETRIC MODELING AND UNIT COST INDEXING THE ECONOMETRIC APPROACH IS

DISCUSSED FIRST TO ESTABLISH CONTEXT FOR THE APPRAISAL OF THE INDEX APPROACH THE SECTION

CONCLUDES BY DISCUSSING THE MERITS OF AVERAGING BENCHMARK RESULTS OVER SEVERAL YEARS

231 ECONOMETRIC MODELING

BASIC ASSUMPTIONS

RELATIONSHIPS BETWEEN THE COSTS OF UTILITIES AND THE BUSINESS CONDITIONS THAT THEY FACE

CAN BE ESTIMATED USING STATISTICS BRANCH OF STATISTICS CALLED ECONOMETRICS HAS DEVELOPED

PROCEDURES FOR ESTIMATING THE PARAMETERS OF ECONOMIC MODELS USING HISTORICAL DATA THE

PARAMETERS OF UTILITY COST FUNCTION CAN BE ESTIMATED USING HISTORICAL DATA ON THE COSTS

INCURRED BY GROUP OF UTILITIES AND THE BUSINESS CONDITIONS THAT THEY FACED THE SAMPLE USED

IN MODEL ESTIMATION CAN BE TIME SERIES CONSISTING OF DATA OVER SEVERAL YEARS FOR SINGLE

COMPANY CROSS SECTION CONSISTING OF ONE OBSERVATION FOR EACH OF SEVERAL COMPANIES OR

PANEL DATA SET THAT POOLS TIME SERIES DATA FOR SEVERAL COMPANIES

THE ACT OF ESTIMATING MODEL PARAMETERS IS SOMETIMES CALLED REGRESSION
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THE RESULTS OF ECONOMETRIC RESEARCH ARE USEFUL IN SELECTING BUSINESS CONDITIONS FOR COST

MODELS SPECIFICALLY TESTS CAN BE CONSTRUCTED FOR THE HYPOTHESIS THAT THE PARAMETER FOR

BUSINESS CONDITION VARIABLE UNDER CONSIDERATION EQUALS ZERO VARIABLE CAN BE DEEMED

STATISTICALLY SIGNIFICANT COST DRIVER IF THIS HYPOTHESIS IS REJECTED AT HIGH LEVEL OF CONFIDENCE

IN BENCHMARKING STUDY USED IN UTILITY REGULATION IT IS SENSIBLE TO EXCLUDE FROM THE MODEL

CANDIDATE BUSINESS CONDITION VARIABLES THAT DO NOT HAVE STATISTICALLY SIGNIFICANT PARAMETER

ESTIMATES AS WELL AS THOSE WITH IMPLAUSIBLE PARAMETER ESTIMATES

COST PREDICTIONS AND PERFORMANCEAPPRAISALS

COST FUNCTION FITTED WITH ECONOMETRIC PARAMETER ESTIMATES MAY BE CALLED AN

ECONOMETRIC COST MODEL WE CAN USE SUCH MODEL TO PREDICT COMPANYS COST GIVEN LOCAL

VALUES FOR THE BUSINESS CONDITION VARIABLES THESE PREDICTIONS ARE ECONOMETRIC BENCHMARKS

COST PERFORMANCE IS MEASURED BY COMPARING COMPANYS COST IN YEAR ITO THE COST PROJECTED

FOR THAT YEAR AND COMPANY BY THE ECONOMETRIC MODEL

SUPPOSE FOR EXAMPLE THAT WE WISH TO BENCHMARK THE COST OF HYPOTHETICAL ELECTRIC

UTILITY CALLED SOUTHWEST POWER WE MIGHT THEN PREDICT THE COST OF SOUTHWEST IN PERIOD

USING THE FOLLOWING MODEL

J4I
SOUTHWEST IVSOUTHWESTT SOUTHWEST

HERE CS DENOTES THE PREDICTED COST OF THE COMPANY NSOTITH IS THE NUMBER OF

CUSTOMERS IT SERVED AND WSOLH MEASURES ITS WAGE RATE THE AND TERMS ARE

PARAMETER ESTIMATES PERFORMANCE MIGHT THEN BE MEASURED USING FORMULA SUCH AS

PERFORMANCE
CSOUTHWESTT

CSOUFHWEST

ACCURACY OFBENCHMARKING RESULTS

COST PREDICTION LIKE THAT GENERATED IN THE MANNER JUST DESCRIBED IS OUR BEST SINGLE

GUESS OF THE COMPANYS COST GIVEN THE BUSINESS CONDITIONS IT FACES THIS IS AN EXAMPLE OF

POINT PREDICTION SUCH PREDICTIONS ARE LIKELY TO DIFFER FROM THE TRUE BENCHMARK WHICH
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ACCURATELY EMBODIES THE DESIRED PERFORMANCE STANDARD AND PROPERLY CONTROLS FOR THE IMPACT

OF BUSINESS CONDITIONS ON COST

STATISTICAL THEORY PROVIDES USEFUL GUIDANCE REGARDING THE EXTENT OF INACCURACY ONE

IMPORTANT RESULT IS THAT AN ECONOMETRIC COST MODEL CAN YIELD BIASED PREDICTIONS OF THE TRUE

BENCHMARK IF RELEVANT BUSINESS CONDITION VARIABLES ARE EXCLUDED FROM THE MODEL IT IS

THEREFORE DESIRABLE TO INCLUDE IN AN ECONOMETRIC BENCHMARKING MODEL ALL BUSINESS CONDITIONS

WHICH ARE BELIEVED TO BE RELEVANT FOR WHICH GOOD DATA ARE AVAILABLE AT REASONABLE COST AND

WHICH HAVE PLAUSIBLE AND STATISTICALLY SIGNIFICANT PARAMETER ESTIMATES

EVEN WHEN AN ECONOMETRIC BENCHMARKING MODEL IS UNBIASED IT CAN BE IMPRECISE

YIELDING PREDICTIONS THAT ARE SOMETIMES TOO HIGH AND ON OTHER OCCASIONS TOO LOW STATISTICAL

THEORY PROVIDES THE FOUNDATION FOR THE CONSTRUCTION OF CONFIDENCE INTERVALS THAT REPRESENT THE

FULL RANGE OF POSSIBLE PREDICTIONS THAT ARE CONSISTENT WITH THE SAMPLE DATA AT GIVEN LEVEL OF

CONFIDENCE IN GENERAL IT CAN BE SHOWN THAT CONFIDENCE INTERVALS ARE WIDER SUGGESTING

GREATER UNCERTAINTY TO THE EXTENT THAT

THE MODEL IS NOT SUCCESSFUL IN EXPLAINING THE VARIATION IN COST IN THE HISTORICAL

DATA USED IN ITS DEVELOPMENT

THE SIZE OF THE SAMPLE IS SMALL

THE NUMBER OF COST DRIVER VARIABLES INCLUDED IN THE MODEL IS LARGE

THE BUSINESS CONDITIONS OF SAMPLED COMPANIES ARE NOT VARIED AND

THE BUSINESS CONDITIONS OF THE SUBJECT UTILITY ARE DISSIMILAR TO THOSE OF THE

TYPICAL FIRM IN THE SAMPLE

THESE RESULTS SUGGEST THAT ECONOMETRIC BENCHMARKING WILL BE MORE ACCURATE TO THE

EXTENT THAT IT IS BASED ON LARGE SAMPLE OF GOOD OPERATING DATA WHENTHE SAMPLE IS SMALL IT

WILL BE DIFFICULT TO IDENTIFY ALL OF THE RELEVANT COST DRIVERS AND BENCHMARKS ARE MORE LIKELY TO

BE BIASED IT FOLLOWS THAT IT WILL GENERALLY BE PREFERABLE TO USE PANEL DATA WHENTHESE ARE

AVAILABLE INSTEAD OF SINGLE CROSS SECTION OF DATA PANEL SETS OF DATA ON THE OPERATIONS OF

ELECTRIC UTILITIES ARE FORTUNATELY READILY AVAILABLE IN THE UNITED STATES NOTICE ALSO THAT THE

PRECISION OF AN ECONOMETRIC BENCHMARKING EXERCISE IS ENHANCED BY USING DATA FROM

COMPANIES WITH DIVERSE OPERATING CONDITIONS
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TESTING EFFICIENCY HYPOTHESES

CONFIDENCE INTERVALS DEVELOPED FROM ECONOMETRIC RESULTS PERMIT US TO TEST

HYPOTHESES REGARDING COST EFFICIENCY SUPPOSE FOR EXAMPLE THAT WE USE SAMPLE AVERAGE

PERFORMANCE STANDARD AND COMPUTE THE CONFIDENCE INTERVAL THAT CORRESPONDS TO THE 90

CONFIDENCE LEVEL IT IS THEN POSSIBLE TO TEST THE HYPOTHESIS THAT THE COMPANY IS AN AVERAGE

COST PERFORMER IF THE COMPANYS ACTUAL COST IS LESS THAN THE BENCHMARK GENERATED BY THE

MODEL BUT NONETHELESS LIES WITHIN THE CONFIDENCE INTERVAL THIS HYPOTHESIS CANNOT BE REJECTED

IN OTHER WORDSTHE COMPANY IS NOT SIGN FICANTLY SUPERIOR COST PERFORMER SUPPOSE

ALTERNATIVELY THAT THE COMPANYS COST IS BELOW THE COST PREDICTED BY THE MODEL BY ENOUGH TO

BE OUTSIDE THE CONFIDENCE INTERVAL AS IN THE FIGURE BELOW WEMAY THEN CONCLUDE THAT THE

COMPANY IS SIGN FICANTLY SUPERIOR COST PERFORMER

CONFIDENCE INTERVAL

COST

ACTUAL

COST BEST GUESS
BENCHMARK

AN IMPORTANT ADVANTAGE OF EFFICIENCY HYPOTHESIS TESTS IS THAT THEY TAKE INTO ACCOUNT

THE ACCURACY OF THE BENCHMARKING EXERCISE AS WE HAVE JUST DISCUSSED THERE IS UNCERTAINTY

INVOLVED IN THE CALCULATION OF BENCHMARKS THESE UNCERTAINTIES ARE REFLECTED IN THE

CONFIDENCE INTERVAL THAT SURROUNDS THE POINT ESTIMATE BEST SINGLE GUESS OF THE BENCHMARK

VALUE THE CONFIDENCE INTERVAL WILL BE LARGER THE GREATER IS THE UNCERTAINTY REGARDING THE TRUE

BENCHMARK VALUE IF UNCERTAINTY IS GREAT OUR ABILITY TO DRAW CONCLUSIONS ABOUT OPERATING

EFFICIENCY IS HAMPERED ACCURATE BENCHMARKING OF COMPANIES FACING BUSINESS CONDITIONS

THAT ARE ATYPICAL OF THE SAMPLE CAN BE PROBLEMATIC BUT WITH ECONOMETRIC BENCHMARKING

REGULATORS AT LEAST HAVE NOTION OF HOWMUCH THEY DONT KNOW
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232 BENCHMARKING INDEXES

THE INDEXBASED APPROACH TO BENCHMARKING IS THE ONE THAT IS COMMONLYEMPLOYED BY

UTILITIES IN INTERNAL REVIEWS OF OPERATING PERFORMANCE BENCHMARKING INDEXES ARE ALSO USED

IN THE REGULATORY ARENA WE BEGIN OUR DISCUSSION WITH REVIEW OF INDEX BASICS AND THEN

CONSIDER UNIT COST INDEXES

INDEX BASICS

AN INDEX IS DEFINED IN ONE RESPECTED DICTIONARY AS RATIO OR OTHER NUMBER DERIVED

FROM SERIES OF OBSERVATIONS AND USED AS AN INDICATOR OR MEASURE AS OF CONDITION

PROPERTY OR PHENOMENON IN UTILITY PERFORMANCE BENCHMARKING INDEXING INVOLVES THE

CALCULATION OF RATIOS OF THE VALUES OF KPIS FOR SUBJECT UTILITY TO THE CORRESPONDING VALUES FOR

SAMPLE OF UTILITIES THE GROUP OF COMPANIES REPRESENTED IN THE SAMPLE IS SOMETIMES CALLED

PEER GROUP

INDEXES CAN BE DESIGNED TO SUMMARIZE THE RESULTS OF MULTIPLE COMPARISONS SUCH

SUMMARIES COMMONLY INVOLVE THE CALCULATION OF WEIGHTED AVERAGES OF THE COMPARISONS

CONSUMER PRICE INDEXES ARE FAMILIAR EXAMPLES THESE COMMONLY SUMMARIZE THE INFLATION

YEAR TO YEAR COMPARISONS IN THE PRICES OF HUNDREDS OF GOODS AND SERVICES THE WEIGHT FOR

THE INFLATION IN THE PRICE OF EACH PRODUCT IS ITS SHARE OF THE VALUE OF ALL OF THE PRODUCTS

CONSIDERED

TO BETTER APPRECIATE THE ADVANTAGES OF MULTICATEGORY INDEXES IN BENCHMARKING

RECALL FROM OUR DISCUSSION IN SECTION 22 THAT MULTIPLE VARIABLES ARE OFTEN NEEDED TO

ACCURATELY MEASURE UTILITY WORKLOAD WEMIGHT THEN WISH TO CONSTRUCT AN OUTPUT INDEX THAT

TAKES WEIGHTED AVERAGE OF TWO OR THREE OUTPUT COMPARISONS IN COST BENCHMARKING

APPLICATION IT MAKES SENSE FOR THE WEIGHTS OF AN OUTPUT INDEX TO REFLECT THE RELATIVE

IMPORTANCE OF THE INDIVIDUAL OUTPUT VARIABLES AS COST DRIVERS THE IMPORTANCE OF EACH

VARIABLE IS CONVENTIONALLY MEASUREDBY ITS COST ELASTICITY THE ELASTICITY OF COST WITH RESPECT

TO THE NUMBER OF CUSTOMERS SERVED FOR INSTANCE IS THE PERCENTAGE CHANGE IN COST THAT RESULTS

FROM CHANGE IN THE NUMBER IT IS STRAIGHTFORWARD TO ESTIMATE THE REQUIRED ELASTICITIES

WEBSTERS THIRD NEWINTERNATIONAL DICTIONARY OF THE ENGLISH LANGUAGE UNABRIDGED VOLUME

1148 CHICAGO AND MERRIAM AND CO 1966
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USING ECONOMETRIC ESTIMATES OF COST FUNCTION PARAMETERS WE CAN THEN USE AS THE WEIGHT FOR

EACH OUTPUT VARIABLE IN THE INDEX ITS SHARE IN THE SUM OF THE ESTIMATED COST ELASTICITIES OF THE

INCLUDED OUTPUT VARIABLES

UNIT COST INDEXES

UNIT COST INDEX IS THE RATIO OF COST INDEX TO AN OUTPUT INDEX THE OUTPUT INDEX

MAY BE MULTICATEGORY UNIT COST INDEXES ARE EFFECTIVELY COST PERFORMANCE INDICATORS THAT

HAVE BUILT IN CONTROL FOR DIFFERENCES BETWEEN COMPANIES IN ONE OF THE MOST IMPORTANT COST

DRIVERS OPERATING SCALE

UNIT COST INDEXES BY THEMSELVES DO NOT CONTROL FOR ALL OF THE OTHER COST DRIVERS THAT

ARE KNOWNTO VARY BETWEENUTILITIES OUR DISCUSSION IN SECTION 22 REVEALED THAT COST

DEPENDS ON INPUT PRICES AND MISCELLANEOUS OTHER BUSINESS CONDITIONS IN ADDITION TO OPERATING

SCALE THE ACCURACY OF UNIT COST BENCHMARKING THUS DEPENDS ON THE EXTENT TO WHICH THE COST

PRESSURES PLACED ON THE PEER GROUP BY THESE ADDITIONAL BUSINESS CONDITIONS ARE SIMILAR ON

BALANCE TO THOSE FACING THE SUBJECT UTILITY THE CHOICE OF THE PEER GROUP IS THUS AN IMPORTANT

STEP IN UNIT COST BENCHMARKING EXERCISE ECONOMETRIC RESEARCH IS USEFUL FOR IDENTIFYING THE

COST CONDITIONS THAT SHOULD BE SIMILAR

233 AVERAGING

UTILITIES PLAN THEIR SYSTEMS FOR EXPECTED BUSINESS CONDITIONS OVER SERIES OF YEARS

AND NOT FOR CONDITIONS IN SINGLE YEAR APPRAISALS OF COST EFFICIENCY ARE THEREFORE BEST

MADE OVER MULTIYEAR TIMEFRAME FOR THIS REASON WE ROUTINELY ASSESS EFFICIENCY OVER THE

MOST RECENT THREE YEARS OVER WHICH DATA HAVE BEEN GATHERED
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EMPIRICAL RESEARCH FOR OGE

31 DATA

THE PRIMARY SOURCE OF THE COST AND QUANTITY DATA USED IN OUR BENCHMARKING WORK FOR

OGE WAS THE FEDERAL ENERGY REGULATORY COMMISSION FERC FORM MAJOR INVESTOR

OWNED ELECTRIC UTILITIES IN THE UNITED STATES ARE REQUIRED BY LAW TO FILE THIS FORM ANNUALLY

DATA REPORTED ON FORM MUST CONFORM TO THE FERCS UNIFORM SYSTEM OF ACCOUNTS

DETAILS OF THESE ACCOUNTS CAN BE FOUND IN TITLE 18 OF THE CODE OF FEDERAL REGULATIONS

DATA WERE CONSIDERED FOR INCLUSION IN THE SAMPLE FROM ALL MAJOR US INVESTOROWNED

UTILITIES THAT FILED THE FORM CONTINUOUSLY OVER THE YEARS OF THE SAMPLE PERIOD AND HAD

SUBSTANTIAL INVOLVEMENT IN POWER PRODUCTION TRANSMISSION DISTRIBUTION AND CUSTOMER CARE

FUNCTIONS DURING THE SAMPLE PERIOD TO BE INCLUDED IN THE STUDY THE DATA WEREREQUIRED

ADDITIONALLY TO BE PLAUSIBLE AND NOT UNDULY BURDENSOME TO PROCESS DATA FROM 39

COMPANIES WEREUSED IN THE ECONOMETRIC WORK THESE COMPANIES ARE LISTED IN TABLE

COMPANIES INCLUDED IN THE SPP PEER GROUP ARE NOTED NOTICE THAT TWO OF THESE COMPANIES

ENTERGY ARKANSAS AND ENTERGY LOUISIANA ARE FORMER MEMBERS OF THE SPP RTO WE

INCLUDED THESE COMPANIES BECAUSE THEIR SIZE WAS SIMILAR TO OGES
THE SAMPLE PERIOD WAS 19952007 THE YEAR 2007 IS THE LATEST FOR WHICH THE DATA

NEEDED FOR THE STUDY ARE CURRENTLY AVAILABLE THE RESULTANT DATA SET HAS 489 OBSERVATIONS ON

EACH MODEL VARIABLE THIS SAMPLE IS LARGE AND VARIED ENOUGHTO PERMIT THE RECOGNITION OF

NUMBER OF OMCOST DRIVERS

OTHER SOURCES OF DATA WERE ALSO ACCESSED IN THE RESEARCH THESE WEREUSED PRIMARILY

TO MEASURE INPUT PRICES THE SUPPLEMENTAL DATA SOURCES INCLUDED THE BUREAU OF ECONOMIC

ANALYSIS BEA OF THE US DEPARTMENT OF COMMERCE THE BUREAU OF LABOR STATISTICS

BLS OF THE US DEPARTMENT OF LABOR AND FORM 861 AND FORM423 OF THE US ENERGY

INFORMATION ADMINISTRATION EIA 2008 DATA FOR OGE WEREBASED UPON PRELIMINARY

DATA PROVIDED TO PEG BY THE COMPANY

SOME OBSERVATIONS FOR COMPANIES WITH DATA INCLUDED IN THE SAMPLE WERE EXCLUDED DUE TO DATA

PROBLEMS
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32 DEFINITION OF VARIABLES

321 COST

COST FIGURES PLAY KEY ROLE IN BOTH OF OUR BENCHMARKING METHODS OUR APPROACH TO

CALCULATING COST IS THEREFORE IMPORTANT THE APPLICABLE BASE RATE OMEXPENSES WERE

DEFINED AS TOTAL ELECTRIC OMEXPENSES LESS ALL EXPENSES FOR FUEL PURCHASED POWER

EMPLOYEE PENSIONS AND BENEFITS TRANSMISSION DISPATCHING TRANSMISSION BY OTHERS AND

MARKET MONITORING WE ROUTINELY EXCLUDE PENSION AND BENEFIT EXPENSES FROM OUR COST

BENCHMARKING WORK ON THE GROUNDS THAT THEY ARE VOLATILE AND TO CONSIDERABLE DEGREE

BEYOND THE CONTROL OF UTILITY MANAGEMENT DISPATCHING AND MARKET MONITORING EXPENSES

WERE EXCLUDED BECAUSE THESE SERVICES HAVE IN RECENT YEARS BEEN PROVIDED INCREASINGLY BY

REGIONAL TRANSMISSION ORGANIZATIONS

322 OUTPUT MEASURES

TWOOUTPUT MEASURES ARE UTILIZED IN BOTH BENCHMARKING APPROACHES ONE IS THE

ANNUAL AVERAGE NUMBER OFCUSTOMERS SERVED THE OTHER IS THE TOTAL ANNUAL MEGAWATT HOURS

OF POWER SOLD TO CUSTOMERS THE SALES VOLUME VARIABLE INCLUDES SALES FOR RESALE TO BETTER

CAPTURE THE COST IMPACT OF VARIATIONS IN OPERATING SCALE WE INCLUDE IN THE COST MODEL SQUARED

TERMS FOR EACH OF THE OUTPUT VARIABLES EG CUSTOMERS AND AN INTERACTION TERM CUSTOMERS

SALES VOLUME

323 INPUT PRICES

COST THEORY ALSO SUGGESTS THAT THE PRICES PAID FOR PRODUCTION INPUTS ARE RELEVANT

BUSINESS CONDITION VARIABLES WE THEREFORE INCLUDED IN THE MODEL AN INDEX OF THE PRICES OF

BASE RATE OMINPUTS THE OMINPUT PRICE FOR EACH UTILITY IS CONSTRUCTED BY COMBINING

THE LABOR AND NONLABOR PRICES BY UTILITY SPECIFIC COST SHARE WEIGHTS IN ESTIMATING THE MODEL

WE DIVIDE COST BY THIS INPUT PRICE INDEX

IN ADDITION TO PURCHASED POWEREXPENSES AS REPORTEDON THE FERC FORM WE ALSO EXCLUDE THE

OTHER EXPENSES CATEGORY OF OTHER POWERSUPPLY EXPENSES WE BELIEVE THAT POWERPURCHASE EXPENSES ARE

SOMETIMES REPORTED IN THIS CATEGORY
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THE LABOR PRICE COMPONENT OF THE INPUT PRICE INDEX WAS CONSTRUCTED BY PEG USING

DATA FROM THE BLS NATIONAL COMPENSATION SURVEY NCS DATA FOR 2004 WERE USED TO

CONSTRUCT AVERAGE WAGE RATES THAT CORRESPOND TO EACH UTILITYS SERVICE TERRITORY THE WAGE

LEVELS WERE CALCULATED AS WEIGHTED AVERAGE OF THE NCS PAY LEVEL FOR EACH JOB CATEGORY

USING WEIGHTS THAT CORRESPOND TO THE ELECTRIC GAS AND SANITARY EGS SECTOR FOR THE US AS

WHOLE VALUES FOR OTHER YEARS WERE CALCULATED BY ADJUSTING THE 2004 LEVEL FOR CHANGES IN

REGIONAL INDEXES OF EMPLOYMENT COST TRENDS FOR THE EGS SECTOR THESE INDEXES WERE ALSO

CONSTRUCTED FROM PUBLICLY AVAILABLE BLS DATA

PRICES FOR OTHER OMINPUTS ARE ASSUMED TO BE THE SAME IN GIVEN YEAR FOR ALL

COMPANIES THEY ARE ESCALATED BY THE US GROSS DOMESTIC PRODUCT PRICE INDEX THIS INDEX

IS CALCULATED BY THE BEA AND IS THE FEDERAL GOVERNMENTS FEATURED MEASURE OF INFLATION IN THE

PRICES OF FINAL GOODS AND SERVICES

324 OTHER BUSINESS CONDITIONS

SIX OTHER BUSINESS CONDITION VARIABLES ARE INCLUDED IN THE COST MODEL ONE IS THE

NUMBER OF CUSTOMERS PER TRANSMISSION LINE MILE THIS VARIABLE DOES NOT CHANGE GREATLY FROM

YEAR TO YEAR AND WAS FIXED AT ITS 2003 LEVEL FOR ALL COMPANIES THE SOURCE OF OUR

TRANSMISSION LINE MILE DATA IS DIRECTORY THAT IS CURRENTLY ENTITLED DIRECTORY OFELECTRIC

POWERPRODUCERS AND DISTRIBUTORS AN ANNUAL PUBLICATION OF MCGRAWHILL THIS VARIABLE

ACCOUNTS FOR THE EXTENSIVENESS OF THE TRANSMISSION SYSTEM RELATIVE TO THE NUMBER OF

CUSTOMERS SERVED WEWOULD EXPECT THAT AS THE NUMBER OF CUSTOMERS PER TRANSMISSION LINE

MILE IE CUSTOMER DENSITY INCREASES COST WOULD DECREASE

SECOND ADDITIONAL BUSINESS CONDITION VARIABLE IS THE PERCENT GENERATION THAT WAS

NOT DERIVED FROM HYDROELECTRIC RESOURCES IT IS INTENDED TO CAPTURE THE EXTENT TO WHICH THE

COMPANY DOES NOT BENEFIT FROM THE LOW COSTS OF HYDROELECTRIC GENERATION WEWOULD EXPECT

VIEU THAT PRODUCES LESS ELECTRICITY FROM HYDRO RESOURCES TO HAVE HIGHER COSTS

THIRD BUSINESS CONDITION THAT HAS BEEN ADDED TO THE MODEL IS THE MEGAWATT HOURS OF

POWER THAT WEREPURCHASED RECALL THAT OUR MEASURE OF BASE RATE OMEXPENSES EXCLUDES

THE COSTS OF PURCHASED POWER BUT INCLUDES THE SALES VOLUME THE INCLUSION OF THIS VARIABLE IN

THE MODEL LEVELS THE PLAYING FIELD FOR THOSE UTILITIES THAT GENERATE MOST OF THEIR POWERAND

THUS INCUR MORE OMPRODUCTION EXPENSES THAN COMPANIES THAT PURCHASE LOT OF POWER
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SINCE PURCHASING POWERALLOWS UTILITY TO SAVE ON OMPRODUCTION EXPENSES WE WOULD

EXPECT THAT THE HIGHER THE NUMBER OF PURCHASED MEGAWATT HOURS THE LOWER COSTS WOULD BE

FOURTH BUSINESS CONDITION VARIABLE ADDED TO THE MODEL IS MEASURE OF THE QUANTITY

OF FOSSIL FUEL USED BY UTILITY THIS VARIABLE CONTROLS FOR THE POSSIBLE SUBSTITUTION EFFECTS THAT

MIGHT EXIST BETWEEN FUEL AND BASE RATE OMINPUTS THERE IS CONSIDERABLE AMOUNT OF SUCH

SUBSTITUTION INASMUCH AS GASFIRED GENERATION USES COMPARATIVELY HIGH VALUE FUEL BUT

ECONOMIZES ON BASE RATE OMINPUTS AS SUCH WE WOULD EXPECT THAT THE HIGHER THE FUEL

QUANTITY THE LOWER BASE RATE OMEXPENSES WOULD BE

THE QUANTITY OF FUEL IS MEASURED AS THE RATIO OF THE FUEL EXPENSES TO FUEL PRICE

INDEX THE FUEL PRICE INDEX IS COSTWEIGHTED AVERAGE OF THE PRICES OF COAL GAS AND

PETROLEUM PRODUCTS DATA ON THE AVERAGE PRICES OF THESE THREE FUELS IN EACH STATE WEREUSED

IN THESE INDEXES THESE WERE DRAWNPRIMARILY FROM FORM EIA423 THE CORRESPONDING COST

SHARES WERE UTILITY SPECIFIC AND DRAWN FROM THAT FORM AND FERC FORM

FIFTH BUSINESS CONDITION VARIABLE THAT HAS BEEN ADDED TO THE MODEL IS THE TOTAL

GENERATION CAPACITY MEASURED IN MEGAWAFF DATA FOR THIS VARIABLE WEREPROCESSED FROM

FERC FORM DATA ON INDIVIDUAL POWER PLANTS OUR RESEARCH TEAM AGGREGATED THE NAMEPLATE

CAPACITY OF EACH SAMPLED UTILITYS OPERATIONAL POWERPLANTS TO ARRIVE AT TOTAL CAPACITY

FIGURE WEWOULD EXPECT THAT AS THE AMOUNT OF CAPACITY INCREASES THE OMCOSTS OF

MAINTAINING AND OPERATING THAT CAPACITY WOULD ALSO INCREASE

SIXTH BUSINESS CONDITION VARIABLE ADDED TO THE MODEL IS MEASURE OF THE DEMAND

SIDE MANAGEMENT DSM WORK BEING DONE BY EACH UTILITY DUE TO LACK OF EXPLICIT

ITEMIZATION OF DSM EXPENSES ON THE FERC FORM THIS VARIABLE IS ESTIMATED BY THE

PERCENTAGE OF TOTAL DISTRIBUTION AND CUSTOMER CARE EXPENSES THAT IS NOT ATTRIBUTABLE TO

CUSTOMER SERVICE INFORMATION AND SALES THIS IS EFFECTIVELY MEASURE OF THE LACK OF DSM

WORK GIVEN THIS FORM WE WOULD EXPECT THAT THE HIGHER THE VALUE OF THE VARIABLE THE LOWER

TOTAL BASE RATE OMEXPENSES WOULD BE

THE MODEL ALSO CONTAINS TREND VARIABLE THIS PERMITS PREDICTED COST TO SHIFT OVER

TIME FOR REASONS OTHER THAN CHANGES IN THE SPECIFIED BUSINESS CONDITIONS THE TREND VARIABLE

CAPTURES THE NET EFFECT ON COST OF CHANGES IN DIVERSE BUSINESS CONDITIONS INCLUDING
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TECHNOLOGICAL CHANGE THAT ARE OTHERWISE EXCLUDED FROM THE MODEL PARAMETERS FOR SUCH

VARIABLES TYPICALLY HAVE NEGATIVE SIGN IN STATISTICAL COST RESEARCH

33 PARAMETER ESTIMATES

ESTIMATION RESULTS FOR THE COST MODEL ARE REPORTED IN TABLE THE PARAMETER

ESTIMATES FOR THE FIRST ORDER TERMS OF THE TWO OUTPUT VARIABLES AND FOR THE SIX ADDITIONAL

BUSINESS CONDITIONS ARE ELASTICITIES OF COST UNDER SAMPLE MEAN VALUES OF THE BUSINESS

CONDITIONS WITH RESPECT TO THE BASIC VARIABLE THE TABLE SHADES THE RESULTS FOR THESE TERMS

FOR READER CONVENIENCE

THE TABLE ALSO REPORTS THE VALUES OF THE ASYMPTOTIC RATIOS THAT CORRESPOND TO EACH

PARAMETER ESTIMATE THESE WERE ALSO GENERATED BY THE ESTIMATION PROGRAMAND WEREUSED TO

ASSESS THE RANGE OF POSSIBLE VALUES FOR PARAMETERS THAT ARE CONSISTENT WITH THE DATA

PARAMETER ESTIMATE IS DEEMED STATISTICALLY SIGNIFICANT IF THE HYPOTHESIS THAT THE TRUE

PARAMETER VALUE EQUALS ZERO IS REJECTED THIS STATISTICAL TEST REQUIRES THE SELECTION OF

CRITICAL VALUE FOR THE ASYMPTOTIC STATISTIC IN THIS STUDY WE EMPLOYED CRITICAL VALUE THAT IS

APPROPRIATE FOR 90 CONFIDENCE LEVEL GIVEN LARGE SAMPLE THE VALUE OF THE STATISTIC

CORRESPONDING TO THIS CONFIDENCE LEVEL WAS ABOUT 165

THE STATISTICS WEREUSED IN MODEL SPECIFICATION ALL FIRST ORDER TERMS WERE REQUIRED

TO HAVE STATISTICALLY SIGNIFICANT AND SENSIBLYSIGNED PARAMETER ESTIMATES EXAMINING THE

RESULTS IN TABLE IT CAN BE SEEN THAT THE COST FUNCTION PARAMETER ESTIMATES WERE PLAUSIBLE AS

TO SIGN AND MAGNITUDE COST WAS FOUND TO BE HIGHER THE HIGHER WEREOUTPUT QUANTITIES AT

THE SAMPLE MEAN INCREASE IN THE NUMBER OF CUSTOMERS WAS ESTIMATED TO RAISE COST BY

ABOUT 051 HIKE IN THE DELIVERY VOLUME WAS ESTIMATED TO RAISE COST BY ABOUT 040

THE PARAMETER ESTIMATES FOR THE ADDITIONAL BUSINESS CONDITION VARIABLES WERE ALSO

SENSIBLE

COST WAS LOWER THE GREATER WAS THE NUMBER OF CUSTOMERS PER TRANSMISSION

LINE MILE

THE FIRST ORDERTERMS ARE THE TERMS THAT DO NOT INVOLVE SQUARED VALUES OF VARIABLES OR INTERACTIONS

BETWEEN THESE VARIABLES SEE APPENDIX SECTION 11 FOR FURTHER DISCUSSION
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TABLE

ECONOMETRIC COST MODEL OF OM
BUNDLED POWERSERVICE

VARIABLE KEY

NUMBER RETAIL CUSTOMERS

TOTAL DELIVERIES

NMT CUSTOMERS PER TRANSMISSION LINE MILE

GNLL OFGENERATION NONHYDRO
XF FOSSIL FUEL QUANTITY

XP QUANTITY OFPURCHASED POWER

CAP TOTAL GENERATION CAPACITY

PNC OF DISTRIBUTION AND CUSTOMER CARE EXPENSES

NOT ATTRIBUTABLE TO CUSTOMER SERVICE AND SALES

OMCOST FOR BUNDLED POWER DISTRIBUTORS

EXPLANATORY ESTIMATED

VARIABLE ELASTICITY TSTATISTIC

0512 1292

NN 0355 272

NV 0346 241

0395 857

VV 0272 169

NMT 0113 646

GNH 0185 395

XF 0106 463

XP 0064 482

CAP 0270 805

PNC 0417 697

TREND 00089 607

CONSTANT 19752 138066

RSQUARED 0937

NUMBEROF OBSERVATIONS 476

SAMPLE PERIOD 19952007

THE SAMPLE ALSO INCLUDES 2008 DATA FOR OGE



COST WAS HIGHER THE HIGHER WAS THE PERCENTAGE OF GENERATION THAT WAS NOT

DERIVED FROM HYDRO

COST WAS LOWER THE GREATER WAS THE AMOUNT OF POWER PURCHASED

COST WAS LOWER THE GREATER WAS THE FOSSIL FUEL QUANTITY

COST WAS HIGHER THE GREATER WAS THE AMOUNT OF GENERATION CAPACITY THAT THE

UTILITY OWNED

COST WAS LOWER THE LOWER WAS THE APPARENT AMOUNT OF DSM WORK UNDERTAKEN

THE ESTIMATE OF THE TREND VARIABLE PARAMETER SUGGESTS 089 ANNUAL

DOWNWARD SHIFT IN COST FOR REASONS OTHER THAN THE TRENDS IN THE BUSINESS

CONDITION VARIABLES

THE TABLE ALSO REPORTS THE ADJUSTED STATISTIC FOR THE MODEL THIS MEASURES THE

ABILITY OF THE MODEL TO EXPLAIN VARIATION IN THE SAMPLED COSTS OF DISTRIBUTORS ITS VALUE WAS

ABOUT 094 SUGGESTING THAT THE EXPLANATORY POWEROF THE MODEL WAS HIGH

34 BUSINESS CONDITIONS OF OGE

OGE IS VIEU BASED IN OKLAHOMA CITY THE HEART OF ITS SERVICE TERRITORY IS

BROAD CORRIDOR RUNNING FROM NORTH TO SOUTH ACROSS THE CENTER OF THE STATE OGE ALSO SERVES

CUSTOMERS IN CORRIDORS TO THE EAST AND WEST OF THIS MAIN AXIS THE EASTERN CORRIDOR EXTENDS

INTO NORTHWEST ARKANSAS AND INCLUDES FORT SMITH THE SECOND LARGEST CITY IN THAT STATE IN

TOTAL THE COMPANY CURRENTLY SERVES ABOUT 760000 CUSTOMERS IN REGION OF ABOUT 30000

SQUARE MILES MOST OF THE COMPANYS 7000 MWOF NAMEPLATE GENERATION CAPACITY IS FUELED

BY LOW SULFUR WESTERN COAL THE COMPANY ALSO OWNS SUBSTANTIAL GASFIRED GENERATION

CAPACITY

THE COMPANY OPERATES APPROXIMATELY 4300 MILES OF TRANSMISSION LINES IN OKLAHOMA

AND ARKANSAS OPERATIONAL AUTHORITY OVER THE TRANSMISSION SYSTEM HAS BEEN TRANSFERRED TO

THE SPP REGIONAL TRANSMISSION ORGANIZATION THE SPP PROVIDES CERTAIN DISPATCHING

PLANNING AND REGIONAL MARKET SERVICES

TABLE COMPARES THE AVERAGE VALUES OVER THE 20052007 PERIOD OF COST MODEL
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BUSINESS CONDITIONS FOR OGE TO THE SAMPLE MEAN VALUES OF THESE VARIABLES DURING THE SAME

YEARS IT CAN BE SEEN THAT THE COST OF OGE WAS ONLY 060 TIMES THE SAMPLE MEAN IN OTHER

WORDS COST WAS ABOUT 40 BELOW THE MEAN THE NUMBER OF CUSTOMERS SERVED WAS

MEANWHILE 084 TIMES THE MEAN WHILE THE SALES VOLUME WAS 079 TIMES THE SAMPLE MEAN

TURNING NEXT TO INPUT PRICES THE TABLE SHOWSTHAT THE OMINPUT PRICES FACED BY OGE

WEREABOUT BELOW THE MEAN

AS FOR THE OTHER BUSINESS CONDITION VARIABLES THE NUMBER OF CUSTOMERS PER

TRANSMISSION LINE MILE WAS ABOUT 069 TIMES THE SAMPLE MEAN SUGGESTING THAT THE COMPANY

HAD BELOW AVERAGE CUSTOMER DENSITY THE PERCENTAGE OF GENERATION THAT IS NOT HYDRO WAS

104 TIMES THE MEAN THIS REFLECTS THE SHORTAGE OF GOOD OPPORTUNITIES FOR HYDROELECTRIC

GENERATION IN THE COMPANYS SERVICE TERRITORY THE FOSSIL FUEL QUANTITY OF OGE WAS 153

TIMES THE MEAN THE AMOUNT OF POWERPURCHASED WAS 047 TIMES THE MEAN WHEREAS THE TOTAL

GENERATION CAPACITY OF OGE WAS 111 TIMES THE MEAN THESE STATISTICS SUGGEST THAT THE

COMPANY GENERATED AN UNUSUALLY LARGE PERCENTAGE OF THE POWERTHAT IT SOLD USING FUEL

INTENSIVE TECHNOLOGY AND OWNS EXTRA CAPACITY TO MEET SUMMERDEMAND SURGES THE DSM

CONTROL VARIABLE FOR OGE WAS 097 TIMES THE US SAMPLE MEAN SUGGESTING THAT THE

COMPANY DOES NOT HAVE LARGE DSM PROGRAM

35 ECONOMETRIC BENCHMARKING RESULTS

TABLE PRESENTS THE RESULTS OF OUR APPRAISALS OF THE BASE RATE OMCOST OF OGE

USING THE ECONOMETRIC MODEL THE COMPANYS COST WAS FOUND TO BE ABOUT 30 BELOW ITS

PREDICTED VALUE ON AVERAGE OVER THE 20062008 PERIOD THIS WAS THE THIRD BEST SCORE

AMONGST THE 38 SAMPLED UTILITIES THE HYPOTHESIS THAT OGE WAS AN AVERAGE OR INFERIOR COST

PERFORMER WAS REJECTED AT HIGH LEVEL OF CONFIDENCE IT IS REASONABLE TO CONCLUDE FROM THIS

TEST THAT OGE WAS SIGNIFICANTLY SUPERIOR PERFORMER IN THE MANAGEMENT OF BASE RATE OM
EXPENSES

36 UNIT COST RESULTS

OGE HAS COMPARED ITS BASE RATE OMEXPENSES TO THOSE OF OTHER SOUTHWEST POWER

POOL MEMBERUTILITIES IN PAST PROCEEDINGS BASED ON OUR EXPERIENCE AND THE RESULTS OF OUR

PACIFIC ECONOMICS GROUPRESEARCH LLC



TABLE

ECONOMETRIC COMPARISON OF ACTUAL AND

PREDICTED OMCOST FOR OGE 20062008

YEAR DIFFERENCE

2006 326 1899 0029

2007 309 1779 0038

2008 279 1577 0058

AVERAGE 3046 3025 0001

TSTATISTIC AND PVALUES ARE COMPUTED SEPARATELY FOR THE AVERAGES AND ARE NOT SIMPLE AVERAGES OF

THE ANNUAL VALUES



ECONOMETRIC RESEARCH ON THE DRIVERS OF BASE RATE OMEXPENSES WE BELIEVE THAT THE PAST

AND PRESENT MEMBERS OF THE SPP CONSTITUTE GOOD PEER GROUP FOR UNIT COST COMPARISONS

THERE ARE NOTABLE SIMILARITIES BETWEENOGE AND PEER GROUP UTILITIES IN THE BUSINESS

CONDITIONS THAT DRIVE BASE RATE OMEXPENSES MOST PEER GROUP UTILITIES FACE COST DRIVERS

THAT ARE SIMILAR TO THOSE OF OGE FOR EXAMPLE THEY

HAVE AN OPERATING SCALE THAT IS BELOW THE NATIONAL SAMPLE NORM

FACE LABOR PRICES BELOW THE NATIONAL AVERAGE

USE EXTENSIVE AMOUNTSOF LOW SULFUR WESTERN COAL AND NATURAL GAS IN

GENERATION

GENERATE MOST OF THE POWER THAT THEY SELL

HAVE LOW LOAD FACTORS THAT ENCOURAGE THE COMPANIES TO HAVE EXTENSIVE

GENERATION CAPACITY RELATIVE TO TYPICAL LOADS

DO NOT HAVE LARGE HYDROELECTRIC GENERATION AND

HAD LIMITED DSM ACTIVITY DURING THE SAMPLE PERIOD

TABLE SUMMARIZES KEY RESULTS OF OUR UNIT COST COMPARISONS TO THE SPP PEER GROUP

THERE ARE RESULTS FOR THE COST OUTPUT QUANTITY AND UNIT COST INDEXES RESULTS ARE PRESENTED

FOR EACH OF THE THREE MOST RECENT YEARS FOR WHICH DATA ARE AVAILABLE FOR ALL COMPANIES AN

AVERAGE OF THESE THREE YEARS IS ALSO DISPLAYED

FOR THE AVERAGE OF THE 20052007 PERIOD WE FIND THAT OGES COST WAS ABOUT

ABOVE THE PEER GROUP NORM ITS OUTPUT INDEX WAS MEANWHILE 41 ABOVE THE PEER GROUP

NORM OGES UNIT COST WAS 23 BELOW THE NORM THIS PLACED OGE IN VIRTUAL TIE FOR

THE BEST PERFORMANCE IN THE PEER GROUP SAMPLE THESE RESULTS SUBSTANTIATE THE FINDINGS OF OUR

ECONOMETRIC BENCHMARKING RESULTS AND SUGGEST THAT OGE HAS BEEN SUPERIOR COST

PERFORMER IN RECENT YEARS

PCFFIC ECONOMIE5 GROUP RGRCH LLC 23
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APPENDIX

THIS SECTION PROVIDES ADDITIONAL AND MORE TECHNICAL DETAILS OF OUR BENCHMARKING

WORK WE FIRST CONSIDER THE FORM OF THE COST MODEL AND OUR ECONOMETRIC WORK THERE FOLLOW

DISCUSSIONS OF THE INDEXBASED APPROACH TO BENCHMARKING

AL ECONOMETRIC RESEARCH

A11 FORM OF THE COST MODEL

SPECIFIC FORMS MUST BE CHOSEN FOR COST FUNCTIONS USED IN ECONOMETRIC RESEARCH

FORMS COMMONLYEMPLOYED BY SCHOLARS INCLUDE THE LINEAR THE DOUBLE LOG AND THE TRANSLOG

HERE IS SIMPLE EXAMPLE OF LINEAR COST MODEL

AL

COST IS FUNCTION OF THE NUMBER OF CUSTOMERS SERVED AND THE WAGE RATE HERE IS AN

ANALOGOUS COST MODEL OF DOUBLE LOG FORM

LNCA LNNA LNW A2

IN THIS FORM THE VALUE OF EACH VARIABLE HAS BEEN CONVERTED TO ITS NATURAL LOGARITHM IT CAN BE

SHOWN THAT THIS SPECIFICATION HAS THE EFFECT OF MAKING THE PARAMETER CORRESPONDING TO EACH

BUSINESS CONDITION VARIABLE THE ELASTICITY OF COST WITH RESPECT TO THE VARIABLE FOR EXAMPLE

THE PARAMETER INDICATES THE CHANGE IN COST RESULTING FROM GROWTH IN THE OUTPUT

QUANTITY IT IS ALSO NOTEWORTHY THAT IN DOUBLE LOG MODEL THE ELASTICITIES ARE CONSTANT IN THE

SENSE THAT THEY ARE THE SAME FOR EVERY VALUE THAT THE COST AND BUSINESS CONDITION VARIABLES

MIGHT ASSUME

HERE IS AN ANALOGOUS MODEL OF TRANSLOG FORM

LNC LNN
A3

LNWLNN

COST ELASTICITIES ARE NOT CONSTANT IN THE LINEAR MODEL THAT IS EXEMPLIFIED BY EQUATION AL

THE TRANSCENDENTAL LOGARITHMIC OR TRANSLOG COST FUNCTION CAN BE DERIVED MATHEMATICALLY AS SECOND

ORDER TAYLOR SERIES EXPANSION OF THE LOGARITHMIC VALUE OF AN ARBITRARY COST FUNCTION AROUND VECTOR OF INPUT

PRICES AND OUTPUT QUANTITIES
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THIS FORM DIFFERS FROM THE DOUBLE LOG FORM IN THE ADDITION OF QUADRATIC AND INTERACTION

TERMS QUADRATIC TERMS SUCH AS IN LN PERMIT THE ELASTICITY OF COST WITH RESPECT TO EACH

BUSINESS CONDITION VARIABLE TO DIFFER AT DIFFERENT VALUES OF THE VARIABLE THE ELASTICITY OF COST

WITH RESPECT TO THE OUTPUT VARIABLE MAY FOR EXAMPLE BE LOWER FOR SMALL UTILITY THAN FOR

LARGE UTILITY THAT HAS EXHAUSTED ITS OPPORTUNITIES TO REALIZE INCREMENTAL SCALE ECONOMIES

INTERACTION TERMS LIKE IN LN PERMIT THE ELASTICITY OF COST WITH RESPECT TO THE BUSINESS

CONDITION VARIABLE TO DEPEND ON THE LABOR PRICE WHEN MODEL DATA ARE MEAN SCALED FOR

CONVENIENCE THE PARAMETERS OF EACH FIRST ORDER TERM THE TERM THAT DOES NOT INVOLVE SQUARES

OR INTERACTIONS IS THE ELASTICITY OF COST WITH RESPECT TO THE BASIC VARIABLE AT SAMPLE MEAN

VALUES OF THE BUSINESS CONDITIONS

THE TRANSLOG FORM IS AN EXAMPLE OF FLEXIBLE FUNCTIONAL FORM AND IS BY SOME

ACCOUNTS THE MOST RELIABLE OF SEVERAL AVAILABLE ALTERNATIVES FLEXIBLE FORMS CAN

ACCOMMODATE GREATER VARIETY OF POSSIBLE RELATIONSHIPS BETWEEN COST AND THE BUSINESS

CONDITION VARIABLES THEY ARE ESPECIALLY USEFUL IN CAPTURING DIFFERENCES BETWEENUTILITIES IN

THE REALIZATION OF SCALE ECONOMIES DISADVANTAGE OF THE TRANSLOG FORM IS THAT IT INVOLVES

MANY MORE VARIABLES THAN SIMPLER FORMS SUCH AS THE DOUBLE LOG AS THE NUMBER OF VARIABLES

INCREASES THE PRECISION OF MODELS COST PREDICTIONS FALLS WE HAVE FOR THIS REASON CHOSEN

TO LIMIT THE TRANSLOG TREATMENT TO THE OUTPUT VARIABLES OF OUR MODEL

A12 ESTIMATION PROCEDURE

ECONOMETRIC RESEARCH INVOLVES CERTAIN CRITICAL ASSUMPTIONS THE MOST IMPORTANT

ASSUMPTION PERHAPS IS THAT THE VALUES OF SOME ECONOMIC VARIABLES CALLED DEPENDENT OR LEFT

HAND SIDE VARIABLES ARE FUNCTIONS OF CERTAIN OTHER VARIABLES CALLED EXPLANATORY OR RIGHT HAND

SIDE VARIABLES AND ERROR TERMS IN AN ECONOMETRIC COST MODEL COST IS THE DEPENDENT VARIABLE

AND THE COST DRIVERS ARE THE EXPLANATORY VARIABLES

THE ERROR TERM IN AN ECONOMETRIC COST MODEL IS THE DIFFERENCE BETWEEN ACTUAL COST

AND THE COST THAT IS PREDICTED BY THE MODEL IT REFLECTS IMPERFECTIONS IN THE DEVELOPMENT OF

THE MODEL THE IMPERFECTIONS MAY INCLUDE ANY OR ALL OF THE FOLLOWING THE MISMEASUREMENT

OF COST AND THE EXTERNAL BUSINESS CONDITIONS THE EXCLUSION FROM THE MODEL OF RELEVANT

BUSINESS CONDITIONS AND THE FAILURE OF THE MODEL TO CAPTURE THE TRUE FORM OF THE FUNCTIONAL

RELATIONSHIP ERROR TERMS ARE FORMAL ACKNOWLEDGEMENT OF THE FACT THAT THE COST MODEL IS
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UNLIKELY TO PROVIDE FULL EXPLANATION OF THE VARIATION IN THE COSTS OF SAMPLED UTILITIES IT IS

CUSTOMARY TO ASSUME THAT ERROR TERMS ARE RANDOM VARIABLES WITH PROBABILITY DISTRIBUTIONS THAT

ARE DETERMINED BY ADDITIONAL COEFFICIENTS SUCH AS MEAN AND VARIANCE

VARIETY OF ESTIMATION PROCEDURES ARE USED IN ECONOMETRIC RESEARCH THE

APPROPRIATENESS OF EACH PROCEDURE DEPENDS ON THE ASSUMPTIONS THAT ARE MADE ABOUT THE

DISTRIBUTION OF THE ERROR TERMS THE ESTIMATION PROCEDURE THAT IS MOST WIDELY KNOWN

ORDINARY LEAST SQUARES OLS IS READILY AVAILABLE IN OVER THE COUNTER ECONOMETRIC

SOFTWARE ANOTHER CLASS OF PROCEDURES CALLED GENERALIZED LEAST SQUARES GLS IS

APPROPRIATE UNDER ASSUMPTIONS OF MORE COMPLICATED ERROR SPECIFICATIONS FOR EXAMPLE GLS

ESTIMATION PROCEDURES CAN PERMIT THE VARIANCE OF THE ERROR TERMS OF COST MODELS TO BE

HETEROSKEDASTIC IN THE SENSE THAT THEY VARY ACROSS COMPANIES VARIANCES CAN FOR EXAMPLE

BE LARGER FOR COMPANIES WITH LARGE OPERATING SCALE

ESTIMATION PROCEDURES THAT ADDRESS SEVERAL OF THE ERROR TERM ISSUES THAT ARE ROUTINELY

ENCOUNTERED IN UTILITY BENCHMARKING ARE NOT READILY AVAILABLE IN COMMERCIAL ECONOMETRIC

SOFTWARE PACKAGES SUCH AS GAUSS AND STATA THEY REQUIRE INSTEAD THE DEVELOPMENT OF

CUSTOMIZED ESTIMATION PROGRAMS

IN ORDER TO ACHIEVE MORE EFFICIENT ESTIMATOR WE CORRECTED FOR AUTOCORRELATION AND

HETEROSKEDASTICITY IN THE ERROR TERMS OF OUR MODEL FOR OGE USING CUSTOM IN HOUSE

REGRESSION PROCEDURE DEVELOPED WITH GAUSS SOFTWARE SINCE WE ESTIMATED THESE UNKNOWN

DISTURBANCE MATRICES CONSISTENTLY THE ESTIMATORS WE EVENTUALLY COMPUTED ARE EQUIVALENT TO

MAXIMUM LIKELIHOOD ESTIMATORS MLE OUR ESTIMATES THUS POSSESS ALL THE HIGHLY

DESIRABLE PROPERTIES OF MLES

NOTE FINALLY THAT THE MODEL SPECIFICATION WAS DETERMINED USING THE DATA FOR ALL

SAMPLED COMPANIES INCLUDING OGE HOWEVER COMPUTATION OF MODEL PARAMETERS AND

STANDARD ERRORS FOR THE PREDICTION REQUIRED THAT THE VALUES FOR OGE BE DROPPED FROM THE

SAMPLE THE ESTIMATES USED IN DEVELOPING THE COST MODEL WILL VARY SLIGHTLY FROM THOSE IN THE

MODEL USED FOR BENCHMARKING

SEE DHRYMES 1971 OBERHOFER AND KMENTA 1974 MAGNUS 1978
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A2 UNIT COST INDEXES

A21 COST INDEXES

THE COST INDEX FOR OGE IN EACH YEAR WAS DEFINED BY THE FORMULA

COST OGE
COST INDEXOG A4

COST

WHERE COST IS THE MEAN VALUE OF COST FOR THE PEER GROUP IN YEAR

A22 OUTPUT QUANTITY INDEXES

THE OUTPUT QUANTITY INDEX IN EACH YEAR WAS DEFINED BY THE FORMULA

OGEII
OUTPUT QUANTITYOG SE A5

HERE

OGEII QUANTITY OF OUTPUT FOR OGE

PEER GROUP MEAN OF THE QUANTITY OF OUTPUT

SE SHARE OF OUTPUT IN THE SUM OFTHE ECONOMETRIC ESTIMATES OF THE COST

ELASTICITIES OF THE OUTPUT QUANTITIES UNDER SAMPLE MEAN BUSINESS CONDITIONS

IN TABLE THE ELASTICITIES OF COST WITH RESPECT TO THE SALES VOLUME AND THE NUMBER OF

CUSTOMERS SERVED WEREESTIMATED TO BE 51 AND 40 RESPECTIVELY THE CORRESPONDING

ELASTICITYSHARE WEIGHTS FOR THE OUTPUT INDEX WERE 56 AND 44 RESPECTIVELY

A23 UNIT COST INDEXES

THE UNIT COST INDEX IS THE RATIO OF THE COST INDEX TO THE OUTPUT QUANTITY INDEX

UNIT COST OGE
COSTOGE A6

OUTPUT QUANTITYOG

THEN

COSTOGE
UNIT COSTOGEI

OGEIJ
COST
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THE PERCENTAGE DIFFERENCE BETWEEN THE UNIT COST OF OGE AND THAT OF THE PEER GROUP IS THEN

CALCULATED USING THE FORMULA 100 UNIT COST OGE
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