rem *************************************************************

rem INDEXING CODE FOR UNION GAS

rem Date:  MARCH 2007

rem Author:  Steve Fenrick

rem Other notes: Union (South) merged with Centra in 1997

rem *************************************************************

spool file[uniontfp13.log]

rem -----------------------------

rem Load and convert Union data from PEG files

rem -----------------------------

load file[uniondata2.dbf] dbase

save file[uniondata]

clear

load file[panel4505b.dbf] dbase

save file[panel4505b]

clear

load file[gdppicpi.dbf] dbase

save file[gdppicpi]

clear

load file[awe.dbf] dbase

save file[awe]

clear

load file[wkagas.dbf] dbase

save file[wkagas]

clear

load file[yvretnormalized.dbf] dbase

save file[yvretnormal]

clear

load file[rev_yv_by_Dxtype.dbf] dbase

save file[dxtype]

clear

load file[CanadianCorporateLongTermBonds.dbf] dbase

save file[LTbond] 

clear

load file[Txrates.dbf] dbase

save file[txrates]

clear

load file[DSMvolumes.dbf] dbase

save file[dsmvolumes]

clear

load file[customers_by_rateclass.dbf] dbase

save file[ynrateclass]

clear

rem ----------------------------------------------------

rem Create Construction Cost Deflators (46-yr. life)

rem ----------------------------------------------------

load file[panel3505.dbf] dbase

match file[wkagas] key[year]

match file[gdppicpi] key[year]

range

set wka = wkagas

rem Calculate Triangulized Weighted Average of WKA for Benchmark Year

range

set wtNUM85 = 46 - (1985 - year)

set wtNUM85 = wtNUM85<1 ? 0 : wtNUM85

set wtNUM85 = wtNUM85>46 ? 0 : wtNUM85

range

aggregate var[wtNUM85] by[id] to[wtNUM85s] sum

range

set wttwa85 = wtNUM85/wtNUM85s

set wtwa85 = wka*wttwa85

aggregate var[wtwa85] by[id] to[twa85] sum

range

range if[year==1985]

set twa46 = twa85

range

save file[wka] var[id year wka twa46]

clear

rem ---------------------------------------

rem Load Cost Data and Match Files

rem ---------------------------------------

load file[uniondata]

match file[gdppicpi] key[year] var[gpicanmp gpiontmp gpicanfd gpiontfd cpican cpiont]

rem Wage Level Data (Construction/Average Weekly Earnings)

match file[awe] key[year] var[swconont tcconont awetcan aweecan awegcan awetont aweeont]

match file[wka] key[id year] var[wka twa46]

match file[canreturn] key[year]

match file[yvretnormal] key[year] var[yrt01nor yrt10nor yrtm2nor yvrcnorm]

match file[dxtype] key[id year]

match file[LTbond] key[year] var[returnlt]

match file[txrates] key[year] var[ptxpark ptxkirk]

match file[dsmvolumes] key[year]

match file[ynrateclass] key[year]

range

rem -----------------------------

rem Output Variables

rem -----------------------------

range

range if[id==3]

range if[year>1996]

rem Customer Data

rem _____________

set yn = v2_1

set ynm2 = ynm2

set yn01 = yn01

set yn10 = yn10

set ynoth = yn - (ynm2 + yn01 + yn10)

rem Volume Data & Shares for Revenue-Weighted Output Index (GS = General Service, CW = Contract & Wholesale)

rem ________________________________________________________

set yngs = yn

range

range if[year==1999]

set yvcw = 9641

range

set yvdst = v2_2 + ytotdsm

set yvdstcw = yvcw + ycwdsm

set yvdstgs = yvdst - yvdstcw

set yvrcnorm = yvrcnorm + (ytotdsm - ycwdsm)

set yvtot = v2_8 + ytotdsm

set yvtrs = v2_8 - v2_2

set yvoth = yvdstcw + yvtrs

set yv = yvrcnorm + yvdstcw + yvtrs

set yvstor = v2_3

set yvtrs2 = v2_4

rem ----------------------------------------------------

rem Revenue Weighted Output Price and Quantity Indexes

rem ----------------------------------------------------

rem Estimate 1999 rate element revenues from total revenues by assuming same revenue shares as 2000

range

range if[year==1999]

set adjust99 = v1_1/v1_1[+1]

set rfixgs = rfixgs[+1]*adjust99

set rfixcw = rfixcw[+1]*adjust99

set rvolcw = rvolcw[+1]*adjust99

set rrtm2vol = rrtm2vol[+1]*adjust99

set rrt01vol = rrt01vol[+1]*adjust99

set rrt10vol = rrt10vol[+1]*adjust99

set rrtm2fix = rrtm2fix[+1]*adjust99

set rrt01fix = rrt01fix[+1]*adjust99

set rrt10fix = rrt10fix[+1]*adjust99

range

rem Total Revenue

set totrev = v1_1 + v1_2 + v1_3

rem Shares of Dx, Storage, and Transmission in Total Revenue

set sdstr = v1_1/totrev

set sstor = v1_2/totrev

set strsr = v1_3/totrev

rem Divide Distribution Revenue by Rate Elements

rem Total Delivery Revenue before accounting adjustment

set rdel = rfixgs + rrtm2vol + rrt01vol + rrt10vol + rfixcw + rvolcw

rem Share of General Service Fixed Revenue in Total revenue

set sndxgs = (rfixgs/rdel)*sdstr

rem 
Break up GS Volume into 3 different rate classes (M2 01 10)

set svM2vol = (rrtm2vol/rdel)*sdstr

set sv01vol = (rrt01vol/rdel)*sdstr

set sv10vol = (rrt10vol/rdel)*sdstr

set snM2fix = (rrtm2fix/rdel)*sdstr

set sn01fix = (rrt01fix/rdel)*sdstr

set sn10fix = (rrt10fix/rdel)*sdstr

rem Share of Contract & Wholesale in Total Revenue

set svdxcw = (rvolcw/rdel)*sdstr

rem Share of Contract & Wholesale Fixed in Total Revenue

set sfixdxcw = (rfixcw/rdel)*sdstr

rem Calculate Rate Elements for Each Revenue Category

set rateyngs = rfixgs/yn

set rateM2v = rrtm2vol/yrtm2vol

set rate01v = rrt01vol/yrt01vol

set rate10v = rrt10vol/yrt10vol

set rateM2n = rrtm2fix/ynm2

set rate01n = rrt01fix/yn01

set rate10n = rrt10fix/yn10

set rateyvcw = rvolcw/yvdstcw

set ratefxcw = rfixcw/v2_2b

set ratestor = v1_2/yvstor

set ratetrs = v1_3/yvtrs

set ratetrs2 = v1_3/yvtrs2

rem Calculate Tx Rates based on Average of actual rates of Parkway and Kirkwall

rem 1999 set equal to 2000, 2005 calculated using rate trend of previous year

range

range if[year>1999]

set ratetrs3 = (ptxpark + ptxkirk)/2

range

range if[year==1999]

set ratetrs3 = ratetrs3[+1]

range

range if[year==2005]

set ratetrs3 = ratetrs3[-1]*(ratetrs3[-1]/ratetrs3[-2])

rem Set Revenue Shares Equal to 2005 shares

range

range if[year==2004]

set sndxgs = sndxgs[+1]

set svM2vol = svM2vol[+1]

set sv01vol = sv01vol[+1]

set sv10vol = sv10vol[+1]

set sfixdxcw = sfixdxcw[+1]

set svdxcw = svdxcw[+1]

set sstor = sstor[+1]

set strsr = strsr[+1]

set snM2fix = snM2fix[+1]

set sn01fix = sn01fix[+1]

set sn10fix = sn10fix[+1]

range

range if[year==2003]

set sndxgs = sndxgs[+1]

set svM2vol = svM2vol[+1]

set sv01vol = sv01vol[+1]

set sv10vol = sv10vol[+1]

set sfixdxcw = sfixdxcw[+1]

set svdxcw = svdxcw[+1]

set sstor = sstor[+1]

set strsr = strsr[+1]

set snM2fix = snM2fix[+1]

set sn01fix = sn01fix[+1]

set sn10fix = sn10fix[+1]

range

range if[year==2002]

set sndxgs = sndxgs[+1]

set svM2vol = svM2vol[+1]

set sv01vol = sv01vol[+1]

set sv10vol = sv10vol[+1]

set sfixdxcw = sfixdxcw[+1]

set svdxcw = svdxcw[+1]

set sstor = sstor[+1]

set strsr = strsr[+1]

set snM2fix = snM2fix[+1]

set sn01fix = sn01fix[+1]

set sn10fix = sn10fix[+1]

range

range if[year==2001]

set sndxgs = sndxgs[+1]

set svM2vol = svM2vol[+1]

set sv01vol = sv01vol[+1]

set sv10vol = sv10vol[+1]

set sfixdxcw = sfixdxcw[+1]

set svdxcw = svdxcw[+1]

set sstor = sstor[+1]

set strsr = strsr[+1]

set snM2fix = snM2fix[+1]

set sn01fix = sn01fix[+1]

set sn10fix = sn10fix[+1]

range

range if[year==2000]

set sndxgs = sndxgs[+1]

set svM2vol = svM2vol[+1]

set sv01vol = sv01vol[+1]

set sv10vol = sv10vol[+1]

set sfixdxcw = sfixdxcw[+1]

set svdxcw = svdxcw[+1]

set sstor = sstor[+1]

set strsr = strsr[+1]

set snM2fix = snM2fix[+1]

set sn01fix = sn01fix[+1]

set sn10fix = sn10fix[+1]

range

range if[year==1999]

set sndxgs = sndxgs[+1]

set svM2vol = svM2vol[+1]

set sv01vol = sv01vol[+1]

set sv10vol = sv10vol[+1]

set sfixdxcw = sfixdxcw[+1]

set svdxcw = svdxcw[+1]

set sstor = sstor[+1]

set strsr = strsr[+1]

set snM2fix = snM2fix[+1]

set sn01fix = sn01fix[+1]

set sn10fix = sn10fix[+1]

range

rem Create Revenue Shares for Summary Contract & Wholesale Category

set sfixcw = sfixdxcw/(sfixdxcw+svdxcw)

set svcw = svdxcw/(sfixdxcw+svdxcw)

rem Create Revenue Shares for Summary General Services Category

set sgs = sndxgs + svM2vol + sv01vol + sv10vol

set sngs = sndxgs/sgs

set svM2gs = svM2vol/sgs

set sv01gs = sv01vol/sgs

set sv10gs = sv10vol/sgs

rem Create Revenue Shares for Rate M2

set svm2 = svM2vol/(svM2vol + snM2fix)

set snm2 = snM2fix/(svM2vol + snM2fix)

rem Create Revenue Shares for Rate 01

set sv01 = sv01vol/(sv01vol + sn01fix)

set sn01 = sn01fix/(sv01vol + sn01fix)

rem Create Revenue Shares for Rate 10

set sv10 = sv10vol/(sv10vol + sn10fix)

set sn10 = sn10fix/(sv10vol + sn10fix)

rem Create Revenue Shares for Summary "Other Services" Category

set sother = svdxcw + sfixdxcw + sstor + strsr

set svcwoth = svdxcw/sother

set sncwoth = sfixdxcw/sother

set sstoroth = sstor/sother

set strsroth = strsr/sother

rem Create a non-residential Category (Rate 10 and Other)

set sother2 = svdxcw + sfixdxcw + sstor + strsr + sv10vol + sn10fix

set svcwo2 = svdxcw/sother2

set sncwo2 = sfixdxcw/sother2

set sstoro2 = sstor/sother2

set strsro2 = strsr/sother2

set sv10o2 = sv10vol/sother2

set sn10o2 = sn10fix/sother2

rem Add in Detailed Volumes saved due to DSM

range

set yrtm2nor = yrtm2nor + ym2dsm

set yrt01nor = yrt01nor + y01dsm

set yrt10nor = yrt10nor + y10dsm

range

range if[year==1999]

set yndxr = 1

set yndxr2 = 1

set ym2 = 1

set y01 = 1

set y10 = 1

set yother = 1

set yother2 = 1

set rate = 1

set rate2 = 1

set rategs = 1

set ratecw = 1

set revndx = 1

set rother = 1

set rother2 = 1

set r10 = 1

set r01 = 1

set rm2 = 1

range

array yearsc = (2000 2001 2002 2003 2004 2005)

foreach(yr;$yearsc) {



range



range if[id==3]



range if[year==${yr}]



set drev = log(totrev/totrev[-1])



set revndx = revndx[-1]*exp(drev)

rem Weather Normalized Revenue Weighted Output Quantity Index (Rates 1, 10, M2 normalized)



set dyndxr = .5*(snM2fix + snM2fix[-1])*log(ynm2/ynm2[-1]) + \




.5*(svM2vol + svM2vol[-1])*log(yrtm2nor/yrtm2nor[-1]) + \




.5*(sn01fix + sn01fix[-1])*log(yn01/yn01[-1]) + \




.5*(sv01vol + sv01vol[-1])*log(yrt01nor/yrt01nor[-1]) + \




.5*(sn10fix + sn10fix[-1])*log(yn10/yn10[-1]) + \




.5*(sv10vol + sv10vol[-1])*log(yrt10nor/yrt10nor[-1]) + \




.5*(svdxcw + svdxcw[-1])*log(yvdstcw/yvdstcw[-1]) + \




.5*(sfixdxcw + sfixdxcw[-1])*log(v2_2b/v2_2b[-1]) + \




.5*(sstor + sstor[-1])*log(yvstor/yvstor[-1]) + \




.5*(strsr + strsr[-1])*log(yvtrs2/yvtrs2[-1])



set yndxr = yndxr[-1]*exp(dyndxr)

rem Weather Normalized Service Class Specific Revenue-Weighted Output Quantity and Rate Indexes



set dym2 = .5*(snm2 + snm2[-1])*log(ynm2/ynm2[-1]) + .5*(svm2 + svm2[-1])*log(yrtm2nor/yrtm2nor[-1])



set ym2 = ym2[-1]*exp(dym2)



set drm2 = .5*(snm2 + snm2[-1])*log(rateM2n/rateM2n[-1]) + .5*(svm2 + svm2[-1])*log(rateM2v/rateM2v[-1])



set rm2 = rm2[-1]*exp(drm2)



set dy01 = .5*(sn01 + sn01[-1])*log(yn01/yn01[-1]) + .5*(sv01 + sv01[-1])*log(yrt01nor/yrt01nor[-1])



set y01 = y01[-1]*exp(dy01)



set dr01 = .5*(sn01 + sn01[-1])*log(rate01n/rate01n[-1]) + .5*(sv01 + sv01[-1])*log(rate01v/rate01v[-1])



set r01 = r01[-1]*exp(dr01)



set dy10 = .5*(sn10 + sn10[-1])*log(yn10/yn10[-1]) + .5*(sv10 + sv10[-1])*log(yrt10nor/yrt10nor[-1])



set y10 = y10[-1]*exp(dy10)



set dr10 = .5*(sn10 + sn10[-1])*log(rate10n/rate10n[-1]) + .5*(sv10 + sv10[-1])*log(rate10v/rate10v[-1])



set r10 = r10[-1]*exp(dr10)



set dyother = .5*(svcwoth + svcwoth[-1])*log(yvdstcw/yvdstcw[-1]) + \




.5*(sncwoth + sncwoth[-1])*log(v2_2b/v2_2b[-1]) + \




.5*(sstoroth + sstoroth[-1])*log(yvstor/yvstor[-1]) + \




.5*(strsroth + strsroth[-1])*log(yvtrs2/yvtrs2[-1])



set yother = yother[-1]*exp(dyother)



set dyother2 = .5*(svcwo2 + svcwo2[-1])*log(yvdstcw/yvdstcw[-1]) + \




.5*(sncwo2 + sncwo2[-1])*log(v2_2b/v2_2b[-1]) + \




.5*(sstoro2 + sstoro2[-1])*log(yvstor/yvstor[-1]) + \




.5*(strsro2 + strsro2[-1])*log(yvtrs2/yvtrs2[-1]) + \




.5*(sn10o2 + sn10o2[-1])*log(yn10/yn10[-1]) + \




.5*(sv10o2 + sv10o2[-1])*log(yrt10nor/yrt10nor[-1])



set yother2 = yother2[-1]*exp(dyother2)



set drother2 = .5*(svcwo2 + svcwo2[-1])*log(rateyvcw/rateyvcw[-1]) + \




.5*(sncwo2 + sncwo2[-1])*log(ratefxcw/ratefxcw[-1]) + \




.5*(sstoro2 + sstoro2[-1])*log(ratestor/ratestor[-1]) + \




.5*(strsro2 + strsro2[-1])*log(ratetrs3/ratetrs3[-1]) + \




.5*(sn10o2 + sn10o2[-1])*log(rate10n/rate10n[-1]) + \




.5*(sv10o2 + sv10o2[-1])*log(rate10v/rate10v[-1])



set rother2 = rother2[-1]*exp(drother2)



set drate = .5*(sndxgs + sndxgs[-1])*log(rateyngs/rateyngs[-1]) + \




.5*(svM2vol + svM2vol[-1])*log(rateM2v/rateM2v[-1]) + \




.5*(sv01vol + sv01vol[-1])*log(rate01v/rate01v[-1]) + \




.5*(sv10vol + sv10vol[-1])*log(rate10v/rate10v[-1]) + \




.5*(svdxcw + svdxcw[-1])*log(rateyvcw/rateyvcw[-1]) + \




.5*(sfixdxcw + sfixdxcw[-1])*log(ratefxcw/ratefxcw[-1]) + \




.5*(sstor + sstor[-1])*log(ratestor/ratestor[-1]) + \




.5*(strsr + strsr[-1])*log(ratetrs3/ratetrs3[-1])



set rate = rate[-1]*exp(drate)



set drate2 = .5*(snM2fix + snM2fix[-1])*log(rateM2n/rateM2n[-1]) + \




.5*(svM2vol + svM2vol[-1])*log(rateM2v/rateM2v[-1]) + \




.5*(sn01fix + sn01fix[-1])*log(rate01n/rate01n[-1]) + \




.5*(sv01vol + sv01vol[-1])*log(rate01v/rate01v[-1]) + \




.5*(sn10fix + sn10fix[-1])*log(rate10n/rate10n[-1]) + \




.5*(sv10vol + sv10vol[-1])*log(rate10v/rate10v[-1]) + \




.5*(svdxcw + svdxcw[-1])*log(rateyvcw/rateyvcw[-1]) + \




.5*(sfixdxcw + sfixdxcw[-1])*log(ratefxcw/ratefxcw[-1]) + \




.5*(sstor + sstor[-1])*log(ratestor/ratestor[-1]) + \




.5*(strsr + strsr[-1])*log(ratetrs3/ratetrs3[-1])



set rate2 = rate2[-1]*exp(drate2)



set drategs = .5*(sngs + sngs[-1])*log(rateyngs/rateyngs[-1]) + \




.5*(svM2gs + svM2gs[-1])*log(rateM2v/rateM2v[-1]) + \




.5*(sv01gs + sv01gs[-1])*log(rate01v/rate01v[-1]) + \




.5*(sv10gs + sv10gs[-1])*log(rate10v/rate10v[-1])



set rategs = rategs[-1]*exp(drategs)



set dratecw = .5*(sfixcw + sfixcw[-1])*log(ratefxcw/ratefxcw[-1]) + \




.5*(svcw + svcw[-1])*log(rateyvcw/rateyvcw[-1]) 



set ratecw = ratecw[-1]*exp(dratecw)



set dother = .5*(svcwoth + svcwoth[-1])*log(rateyvcw/rateyvcw[-1]) + \




.5*(sncwoth + sncwoth[-1])*log(ratefxcw/ratefxcw[-1]) + \




.5*(sstoroth + sstoroth[-1])*log(ratestor/ratestor[-1]) + \




.5*(strsroth + strsroth[-1])*log(ratetrs3/ratetrs3[-1])



set rother = rother[-1]*exp(dother)

}

range

range if[id==3]

range if[year>1996]

save file[yndxr.dbf] var[id year yndxr yn ynm2 yn01 yn10 yrtm2nor yrt01nor yrt10nor yvdstcw v2_2b yvstor yvtrs2 snM2fix svM2vol sn01fix sv01vol sn10fix sv10vol svdxcw sfixdxcw sstor strsr] dbase

save file[adj.dbf] var[id year yndxr yn ynm2 yn01 yn10 yn yother yother2 sother2 sv01vol sn01fix svM2vol snM2fix] dbase

save file[yvoth.dbf] var[id year v1_1 v1_3 yrtm2nor yrt01nor yrt10nor yvoth] dbase

save file[rate.dbf] var[id year rate rate2 rategs rateyngs rm2 rateM2v r01 rate01v r10 rate10v rother rother2 rateyvcw ratefxcw ratecw ratestor ratetrs ratetrs2 ratetrs3] dbase

rem -------------------------------------

rem O&M Cost Calculations & Labor Costs

rem -------------------------------------

rem Net O&M minus DSM

set conm = v7_4 - v7_4a

set sonm = v3_2

set cfuel = v7_4b

set conm2 = v7_4

rem DSM switch (If conm then DSM is out; if conm2 then DSM is in)

set conm = conm

set pensions = v3_4

set benefits = v3_3

rem ----------------------------------------------

rem Plant in Service (Net and Gross)

rem ----------------------------------------------

range

set grpnti = v4_1 + v4_2 + v4_3 + v4_4 + v4_5 + v4_6 + v4_7 + v4_7a + v4_8new

set accpnti = v5_1 + v5_2 + v5_3 + v5_4 + v5_5 + v5_6 + v5_7 + v5_7a + v5_8new

rem Add in 1995 Bridge Year Capital Additions for Union

range

range if[id==1]

range if[year==1995]

set v6_1new = v6_1new + v6_1new[+1]

range

set pntaddi = v6_1new

range

rem set pntaddi = v6_0_1 + v6_0_2 + v6_0_3 + v6_0_4 + v6_0_5 + v6_0_6 + v6_0_7 + v6_0_8

range

rem Estimate the Plant Additions for Centra in 1996, 

rem by taking EOY gross plant minus 1995 EOY GP and adding in the average of the retirements for 1995 and 1997

range

range if[id==2]

range if[year==1996]

set pntaddi = grpnti - grpnti[-1] + .5*(11400000 + 9200000)

range

rem ----------------------------------------------------

rem Calculate Capital Quantity Index of merged company

rem ----------------------------------------------------

aggregate var[grpnti accpnti pntaddi] to[grplant accplant plantadd] by[year] sum

range

range if[year==1985]

range if[id==3]

set netplant = grplant - accplant

set xcapeoy = (netplant/twa46)

range

range if[id==3]

set d46 = .0371

array yearsb = (1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998)

foreach(year;$yearsb) {

range

range if[year==${year}]

set xcapeoy = (xcapeoy[-1]*(1-d46) + plantadd/wka)

}

rem Take out Water Heater Rental Plant for 1985-1998 

range

range if[year<1999]

set xcapeoy = xcapeoy*(1-(527687+1454)/5033013)

range

array yearsc = (1999 2000 2001 2002 2003 2004 2005)

foreach(year;$yearsc) {

range

range if[year==${year}]

set xcapeoy = (xcapeoy[-1]*(1-d46) + plantadd/wka)

}

range

range if[id==3]

set xk = xcapeoy[-1]

set netplant = grplant - accplant

set depplant = (accplant-v5_7) - (accplant[-1]-v5_7[-1])

rem ----------------------------------------------

rem Calculate Input Price Sub Indexes 

rem ----------------------------------------------

rem Non-Labor Price (GDPIPI: Ontario, at Market Prices)

rem _______________________________________________________

set wm = gpiontmp

rem Set Labour Price

rem _____________________

set wl4 = swconont

set wl5 = tcconont

rem Labour Price Switch

set wl = wl4

rem Set Compressor Fuel Price

rem __________________________

set wf = v7_6

rem Set Cost of Funds

rem Set ROE Component

rem __________________

rem Board approved ROE

set returnRR = v7_3

rem Set Board Approved ROE before 1998 (change in LT Bond from 1998)

range

range if[year<1998]

set returnRR = .0956*(returnlt/.06220)

range

rem Set Bond Component

set returnLT = returnlt

rem Set Weighted Average Cost of Capital

set return = .65*returnLT + .35*returnRR

range

set term = (return-(wka-wka[-1])/wka[-1])

set wkoth = d46*wka + wka[-1]*(term + term[-1] + term[-2])/3

set wkoth = wkoth

rem ---------------------------------

rem Determine Costs and Cost Shares

rem ---------------------------------

set cf = cfuel

set ckoth40 = wkoth*xk

set taxtot = v7_1 + v7_2

set ck = ckoth40 + taxtot

set wk = ck/xk

set wk2 = wkoth

rem Taxes Switch (If wk then taxes are in capital price; if wk2 then taxes are out)

set wk = wk2

set cl = sonm + pensions + benefits

set cl2 = sonm

set cm = conm - cl - cf

set ctot = cl + cm + ck + cf

set ctot2 = cl + cm + ckoth40 + cf

set sl = cl/ctot

set sm = cm/ctot

set sf = cf/ctot

set sk = ck/ctot

set sl2 = cl/ctot2

set sm2 = cm/ctot2

set sk2 = ckoth40/ctot2

set sf2 = cf/ctot2

set slo = cl/(cl+cm)

set smo = cm/(cl+cm)

range

set slng = sl/(sl + sm + sk)

set smng = sm/(sl + sm + sk)

set skng = sk/(sl + sm + sk)

rem ----------------------------------

rem Calculate Input Quantity Subindexes

rem ----------------------------------

set xl = sonm/wl

set xm = cm/wm

set xf = cf/wf

rem ---------------------------------------------------------

rem Calculate Summary Input Price and Productivity Indexes

rem ---------------------------------------------------------

range

rem Initialize the Index Values for Base Year


range if[id==3]


range if[year==1999]


set yndx = 1


set xndx = 1 


set xndxom = 1


set wndx = 1


set wndxng = 1


set tfpndx = 1


set tfpndxr = 1


set pfpl = 1


set pfpm = 1


set pfpk = 1


set pfpom = 1

range

range if[id==3]


rem For each year past the base year, calculate a Tornqvist index number using the value for 


rem previous year and the rate of change.

array yearsc = (2000 2001 2002 2003 2004 2005)


foreach(yr;$yearsc) {



range



range if[id==3]



range if[year==${yr}]



rem Output Index



set dyndx= .74*log(yn/yn[-1])+.15*log(yvrcnorm/yvrcnorm[-1])+.11*log(yvoth/yvoth[-1])



set yndx= yndx[-1]*exp(dyndx)



rem Input Price Index



set dwndx = 0.5*(sl2+sl2[-1])*log(wl5/wl5[-1]) + \





0.5*(sm2+sm2[-1])*log(wm/wm[-1]) + \





0.5*(sk2+sk2[-1])*log(wk/wk[-1]) + \





0.5*(sf2+sf2[-1])*log(wf/wf[-1])



set wndx = wndx[-1]*exp(dwndx)



rem Input Quantity Index



set dxndx = 0.5*(sl+sl[-1])*log(xl/xl[-1]) + \





0.5*(sm+sm[-1])*log(xm/xm[-1]) + \





0.5*(sk+sk[-1])*log(xk/xk[-1]) + \





0.5*(sf+sf[-1])*log(xf/xf[-1])



set xndx = xndx[-1]*exp(dxndx)






rem TFP Indexes



set dtfpndx = dyndx - dxndx



set tfpndx = tfpndx[-1]*exp(dtfpndx)



rem subindex trends



set dxom = 0.5*(slo+slo[-1])*log(xl/xl[-1]) + \




    
  0.5*(smo+smo[-1])*log(xm/xm[-1])



rem PFP Indexes



set dxom = 0.5*(slo+slo[-1])*log(xl/xl[-1]) + \




    
  0.5*(smo+smo[-1])*log(xm/xm[-1])



set dpfpom = dyndx - dxom 



set xndxom = xndxom[-1]*exp(dxom)



set pfpom = pfpom[-1]*exp(dpfpom)

}

range

range if[id==3]

save file[uniontfp13gd.dbf] var[id year tfpndx yndx yndxr xndx xl xm xk xf return wndx wm wl5 wk wf wkoth sl sm sk sf pfpom pntaddi] dbase

save file[tfpdecomp.dbf] var[id year tfpndx yndx yn yvrcnorm yvoth] dbase

save file[uniontfp13]

save file[datasheet.dbf] var[id year wka gpiontmp swconont tcconont v7_6 returnlt yvrcnorm yrtm2nor yrt01nor yrt10nor v2_1 v2_2 v2_3 v2_4 v2_8 \





ytotdsm ycwdsm v1_1 v1_2 v1_3 rfixgs rrtm2vol rrt01vol rrt10vol rfixcw rvolcw yrtm2vol yrt01vol yrt10vol v2_2b yvcw \





ptxpark ptxkirk v7_4 v7_4a v3_2 v7_4b v3_4 v3_3 v4_1 v4_2 v4_3 v4_4 v4_5 v4_6 v4_7 v4_7a v4_8 v4_9 \





v5_1 v5_2 v5_3 v5_4 v5_5 v5_6 v5_7 v5_7a v5_8 v5_9 v6_1 v6_0_7 v7_3 v7_1 v7_2] dbase

clear

rem *************************************************************

rem Cost of Service Regulation Capital Treatment (End of Year)

rem *************************************************************

load file[panel4505b]

match file[uniontfp13] key[id year]

match file[wka] key[id year]

rem Adjustment for Water Heaters

range

set xkadd = 0

range if[year>1984&year<1999]

set xkadd = (plantadd/wka)*(1-(527687+1454)/5033013)

range

range if[year>1998]

set xkadd = plantadd/wka

range

range if[year<1985]

array years = (1984 1983 1982 1981 1980 \


1979 1978 1977 1976 1975 1974 1973 1972 1971 1970 1969 \


1968 1967 1966 1965 1964 1963 1962 1961 1960 1959 1958 \


1957 1956 1955 1954 1953 1952 1951 1950 1949 1948 1947 1946 1945 1944 1943)

rem ******************************************************

rem TWA treatment for Capital Quantity Additions Per Year

rem ******************************************************

range

range if[year<1986&year>1939]

rem Calculate Typical Plant Addition Before 1986

set wkai = wka*(46-(1985-year))/46

aggregate var[wkai] to[denom] by[id] sum

range

range if[year==1985]

set xkadd = (netplant/denom)*(1-(527687+1454)/5033013)

range

foreach (year;$years) {


range


range if[year==${year}]


set xkadd = xkadd[+1]

}

rem Set Weighted Average Cost of Capital for each year (65% Debt; 35% Equity)

range

rem ROE = Utilities

set r05utl = .061

rem ROE = Board Allowed

set r05brd = .06966

range

rem ROE = Utilities

set r04utl = .069

rem ROE = Board Allowed

set r04brd = .07306

range

rem ROE = Utilities

set r03utl = .068

rem ROE = Board Allowed

set r03brd = .07707

range

rem ROE = Utilities

set r02utl = .068

rem ROE = Board Allowed

set r02brd = .0925

range

rem ROE = Utilities

set r01utl = .082

rem ROE = Board Allowed

set r01brd = .07821

range

rem ROE = Utilities

set r00utl = .072

rem ROE = Board Allowed

set r00brd = .07903

range

rem ROE = Utilities

set r99utl = .074

rem ROE = Board Allowed

set r99brd = .07609

range

rem ROE = Utilities

set r98utl = .058

rem ROE = Board Allowed

set r98brd = .07389

range

rem ROE = Utilities

set r97utl = .064

rem ROE = Board Allowed

set r97brd = .080175

range

rem ROE = Utilities

set r96utl = .074

rem ROE = Board Allowed

set r96brd = .087715

range

rem ROE = Utilities

set r95utl = .078

rem ROE = Board Allowed

set r95brd = .09363

range

rem ROE = Utilities

set r94utl = .082

rem ROE = Board Allowed

set r94brd = .09636

range

rem ROE = Utilities

set r93utl = .079

rem ROE = Board Allowed

set r93brd = .092525

range

rem ROE = Utilities

set r92utl = .085

rem ROE = Board Allowed

set r92brd = .09935

range

rem ROE = Utilities

set r91utl = .083

rem ROE = Board Allowed

set r91brd = .1052

range

rem ROE = Utilities

set r90utl = .092

rem ROE = Board Allowed

set r90brd = .112415

rem Calculate COS Capital Service Price and Quantity Indexes

rem 2005 

range

set xkrem05 = 0

range if[year<2006&year>1959]

set xkrem05 = xkadd*(46-(2005 - year))/46

range

aggregate var[xkrem05] to[xk05] by[id] sum

range

set wkarem05 = 0

range if[year<2006&year>1959]

set wkrem05 = (xkrem05/xk05)*wka*r05brd + (xkrem05/xk05)*wka*(1/(46-(2005-year)))

set wkrem05u = (xkrem05/xk05)*wka*r05utl + (xkrem05/xk05)*wka*(1/(46-(2005-year)))

range

aggregate var[wkrem05 wkrem05u] to[wkoth05 wkoth05u] by[id] sum

rem 2004 

range

set xkrem04 = 0

range if[year<2005&year>1958]

set xkrem04 = xkadd*(46-(2004 - year))/46

range

aggregate var[xkrem04] to[xk04] by[id] sum

range

set wkarem04 = 0

range if[year<2005&year>1958]

set wkrem04 = (xkrem04/xk04)*wka*r04brd + (xkrem04/xk04)*wka*(1/(46-(2004-year)))

set wkrem04u = (xkrem04/xk04)*wka*r04utl + (xkrem04/xk04)*wka*(1/(46-(2004-year)))

range

aggregate var[wkrem04 wkrem04u] to[wkoth04 wkoth04u] by[id] sum

rem 2003 

range

set xkrem03 = 0

range if[year<2004&year>1957]

set xkrem03 = xkadd*(46-(2003 - year))/46

range

aggregate var[xkrem03] to[xk03] by[id] sum

range

set wkarem03 = 0

range if[year<2004&year>1957]

set wkrem03 = (xkrem03/xk03)*wka*r03brd + (xkrem03/xk03)*wka*(1/(46-(2003-year)))

set wkrem03u = (xkrem03/xk03)*wka*r03utl + (xkrem03/xk03)*wka*(1/(46-(2003-year)))

range

aggregate var[wkrem03 wkrem03u] to[wkoth03 wkoth03u] by[id] sum

rem 2002 

range

set xkrem02 = 0

range if[year<2003&year>1956]

set xkrem02 = xkadd*(46-(2002 - year))/46

range

aggregate var[xkrem02] to[xk02] by[id] sum

range

set wkarem02 = 0

range if[year<2003&year>1956]

set wkrem02 = (xkrem02/xk02)*wka*r02brd + (xkrem02/xk02)*wka*(1/(46-(2002-year)))

set wkrem02u = (xkrem02/xk02)*wka*r02utl + (xkrem02/xk02)*wka*(1/(46-(2002-year)))

range

aggregate var[wkrem02 wkrem02u] to[wkoth02 wkoth02u] by[id] sum

rem 2001 

range

set xkrem01 = 0

range if[year<2002&year>1955]

set xkrem01 = xkadd*(46-(2001 - year))/46

range

aggregate var[xkrem01] to[xk01] by[id] sum

range

set wkarem01 = 0

range if[year<2002&year>1955]

set wkrem01 = (xkrem01/xk01)*wka*r01brd + (xkrem01/xk01)*wka*(1/(46-(2001-year)))

set wkrem01u = (xkrem01/xk01)*wka*r01utl + (xkrem01/xk01)*wka*(1/(46-(2001-year)))

range

aggregate var[wkrem01 wkrem01u] to[wkoth01 wkoth01u] by[id] sum

rem 2000 

range

set xkrem00 = 0

range if[year<2001&year>1954]

set xkrem00 = xkadd*(46-(2000 - year))/46

range

aggregate var[xkrem00] to[xk00] by[id] sum

range

set wkarem00 = 0

range if[year<2001&year>1954]

set wkrem00 = (xkrem00/xk00)*wka*r00brd + (xkrem00/xk00)*wka*(1/(46-(2000-year)))

set wkrem00u = (xkrem00/xk00)*wka*r00utl+ (xkrem00/xk00)*wka*(1/(46-(2000-year)))

range

aggregate var[wkrem00 wkrem00u] to[wkoth00 wkoth00u] by[id] sum

rem 1999 

range

set xkrem99 = 0

range if[year<2000&year>1953]

set xkrem99 = xkadd*(46-(1999 - year))/46

range

aggregate var[xkrem99] to[xk99] by[id] sum

range

set wkarem99 = 0

range if[year<2000&year>1953]

set wkrem99 = (xkrem99/xk99)*wka*r99brd + (xkrem99/xk99)*wka*(1/(46-(1999-year)))

set wkrem99u = (xkrem99/xk99)*wka*r99utl+ (xkrem99/xk99)*wka*(1/(46-(1999-year)))

range

aggregate var[wkrem99 wkrem99u] to[wkoth99 wkoth99u] by[id] sum

rem 1998 

range

set xkrem98 = 0

range if[year<1999&year>1952]

set xkrem98 = xkadd*(46-(1998 - year))/46

range

aggregate var[xkrem98] to[xk98] by[id] sum

range

set wkarem98 = 0

range if[year<1999&year>1952]

set wkrem98 = (xkrem98/xk98)*wka*r98brd + (xkrem98/xk98)*wka*(1/(46-(1998-year)))

set wkrem98u = (xkrem98/xk98)*wka*r98utl+ (xkrem98/xk98)*wka*(1/(46-(1998-year)))

range

aggregate var[wkrem98 wkrem98u] to[wkoth98 wkoth98u] by[id] sum

rem 1997 

range

set xkrem97 = 0

range if[year<1998&year>1951]

set xkrem97 = xkadd*(46-(1997 - year))/46

range

aggregate var[xkrem97] to[xk97] by[id] sum

range

set wkarem97 = 0

range if[year<1998&year>1951]

set wkrem97 = (xkrem97/xk97)*wka*r97brd + (xkrem97/xk97)*wka*(1/(46-(1997-year)))

set wkrem97u = (xkrem97/xk97)*wka*r97utl+ (xkrem97/xk97)*wka*(1/(46-(1997-year)))

range

aggregate var[wkrem97 wkrem97u] to[wkoth97 wkoth97u] by[id] sum

rem 1996 

range

set xkrem96 = 0

range if[year<1997&year>1950]

set xkrem96 = xkadd*(46-(1996 - year))/46

range

aggregate var[xkrem96] to[xk96] by[id] sum

range

set wkarem96 = 0

range if[year<1997&year>1950]

set wkrem96 = (xkrem96/xk96)*wka*r96brd + (xkrem96/xk96)*wka*(1/(46-(1996-year)))

set wkrem96u = (xkrem96/xk96)*wka*r96utl+ (xkrem96/xk96)*wka*(1/(46-(1996-year)))

range

aggregate var[wkrem96 wkrem96u] to[wkoth96 wkoth96u] by[id] sum

rem 1995 

range

set xkrem95 = 0

range if[year<1996&year>1949]

set xkrem95 = xkadd*(46-(1995 - year))/46

range

aggregate var[xkrem95] to[xk95] by[id] sum

range

set wkarem95 = 0

range if[year<1996&year>1949]

set wkrem95 = (xkrem95/xk95)*wka*r95brd + (xkrem95/xk95)*wka*(1/(46-(1995-year)))

set wkrem95u = (xkrem95/xk95)*wka*r95utl+ (xkrem95/xk95)*wka*(1/(46-(1995-year)))

range

aggregate var[wkrem95 wkrem95u] to[wkoth95 wkoth95u] by[id] sum

rem 1994 

range

set xkrem94 = 0

range if[year<1995&year>1948]

set xkrem94 = xkadd*(46-(1994 - year))/46

range

aggregate var[xkrem94] to[xk94] by[id] sum

range

set wkarem94 = 0

range if[year<1995&year>1948]

set wkrem94 = (xkrem94/xk94)*wka*r94brd + (xkrem94/xk94)*wka*(1/(46-(1994-year)))

set wkrem94u = (xkrem94/xk94)*wka*r94utl+ (xkrem94/xk94)*wka*(1/(46-(1994-year)))

range

aggregate var[wkrem94 wkrem94u] to[wkoth94 wkoth94u] by[id] sum

rem 1993 

range

set xkrem93 = 0

range if[year<1994&year>1947]

set xkrem93 = xkadd*(46-(1993 - year))/46

range

aggregate var[xkrem93] to[xk93] by[id] sum

range

set wkarem93 = 0

range if[year<1994&year>1947]

set wkrem93 = (xkrem93/xk93)*wka*r93brd + (xkrem93/xk93)*wka*(1/(46-(1993-year)))

set wkrem93u = (xkrem93/xk93)*wka*r93utl+ (xkrem93/xk93)*wka*(1/(46-(1993-year)))

range

aggregate var[wkrem93 wkrem93u] to[wkoth93 wkoth93u] by[id] sum

rem 1992 

range

set xkrem92 = 0

range if[year<1993&year>1946]

set xkrem92 = xkadd*(46-(1992 - year))/46

range

aggregate var[xkrem92] to[xk92] by[id] sum

range

set wkarem92 = 0

range if[year<1993&year>1946]

set wkrem92 = (xkrem92/xk92)*wka*r92brd + (xkrem92/xk92)*wka*(1/(46-(1992-year)))

set wkrem92u = (xkrem92/xk92)*wka*r92utl+ (xkrem92/xk92)*wka*(1/(46-(1992-year)))

range

aggregate var[wkrem92 wkrem92u] to[wkoth92 wkoth92u] by[id] sum

rem 1991 

range

set xkrem91 = 0

range if[year<1992&year>1945]

set xkrem91 = xkadd*(46-(1991 - year))/46

range

aggregate var[xkrem91] to[xk91] by[id] sum

range

set wkarem91 = 0

range if[year<1992&year>1945]

set wkrem91 = (xkrem91/xk91)*wka*r91brd + (xkrem91/xk91)*wka*(1/(46-(1991-year)))

set wkrem91u = (xkrem91/xk91)*wka*r91utl+ (xkrem91/xk91)*wka*(1/(46-(1991-year)))

range

aggregate var[wkrem91 wkrem91u] to[wkoth91 wkoth91u] by[id] sum

rem 1990 

range

set xkrem90 = 0

range if[year<1991&year>1944]

set xkrem90 = xkadd*(46-(1990 - year))/46

range

aggregate var[xkrem90] to[xk90] by[id] sum

range

set wkarem90 = 0

range if[year<1991&year>1944]

set wkrem90 = (xkrem90/xk90)*wka*r90brd + (xkrem90/xk90)*wka*(1/(46-(1990-year)))

set wkrem90u = (xkrem90/xk90)*wka*r90utl+ (xkrem90/xk90)*wka*(1/(46-(1990-year)))

range

aggregate var[wkrem90 wkrem90u] to[wkoth90 wkoth90u] by[id] sum

range

set wkoth = 0

set wkothu = 0

range if[year==2005]

set wkoth = wkoth05

set wkothu = wkoth05u

set xk = xk05

range

range if[year==2004]

set wkoth = wkoth04

set wkothu = wkoth04u

set xk = xk04

range

range if[year==2003]

set wkoth = wkoth03

set wkothu = wkoth03u

set xk = xk03

range

range if[year==2002]

set wkoth = wkoth02

set wkothu = wkoth02u

set xk = xk02

range

range if[year==2001]

set wkoth = wkoth01

set wkothu = wkoth01u

set xk = xk01

range

range if[year==2000]

set wkoth = wkoth00

set wkothu = wkoth00u

set xk = xk00

range

range if[year==1999]

set wkoth = wkoth99

set wkothu = wkoth99u

set xk = xk99

range

range if[year==1998]

set wkoth = wkoth98

set wkothu = wkoth98u

set xk = xk98

range

range if[year==1997]

set wkoth = wkoth97

set wkothu = wkoth97u

set xk = xk97

range

range if[year==1996]

set wkoth = wkoth96

set wkothu = wkoth96u

set xk = xk96

range

range if[year==1995]

set wkoth = wkoth95

set wkothu = wkoth95u

set xk = xk95

range

range if[year==1994]

set wkoth = wkoth94

set wkothu = wkoth94u

set xk = xk94

range

range if[year==1993]

set wkoth = wkoth93

set wkothu = wkoth93u

set xk = xk93

range

range if[year==1992]

set wkoth = wkoth92

set wkothu = wkoth92u

set xk = xk92

range

range if[year==1991]

set wkoth = wkoth91

set wkothu = wkoth91u

set xk = xk91

range

range if[year==1990]

set wkoth = wkoth90

set wkothu = wkoth90u

set xk = xk90

rem Determine Input Price Index based on COSR wkoth and COSR cost share weights

range

range if[year>1998]

set cf = cfuel

set cl = sonm + pensions + benefits

set cm = conm - cl - cf

range

set ck = xk*wkoth

set ccosr = cl + cm + cf + ck + taxtot

set ccosr2 = cl + cm + cf + ck

set sl = cl/ccosr

set sm = cm/ccosr

set sk = (ck+taxtot)/ccosr

set sf = cf/ccosr

set sl2 = cl/ccosr2

set sm2 = cm/ccosr2

set sk2 = ck/ccosr2

set sf2 = cf/ccosr2

range

set wl = tcconont

set wm = wm

set wk = (ck+taxtot)/xk

set wk2 = wkoth

set wk3 = wkothu

set wk = wk3

set wf = wf

range

rem Initialize the Index Values for Base Year


range if[id==3]


range if[year==1999]


set wndxcr = 1


set xndxcr = 1


set tfpndx2 = 1

range


rem For each year past the base year, calculate a Tornqvist index number using the value for 


rem previous year and the rate of change.

array yearsc = (2000 2001 2002 2003 2004 2005)


foreach(yr;$yearsc) {



range



range if[year==${yr}]



rem Input Price Index



set dwndxcr = .5*(sl2 + sl2[-1])*log(wl5/wl5[-1]) + \



.5*(sm2 + sm2[-1])*log(wm/wm[-1]) + \



.5*(sk2 + sk2[-1])*log(wk/wk[-1]) + \



.5*(sf2 + sf2[-1])*log(wf/wf[-1])



set wndxcr = wndxcr[-1]*exp(dwndxcr)



rem Input Quantity Index



set dxndxcr = .5*(sl + sl[-1])*log(xl/xl[-1]) + \



.5*(sm + sm[-1])*log(xm/xm[-1]) + \



.5*(sk + sk[-1])*log(xk/xk[-1]) + \



.5*(sf + sf[-1])*log(xf/xf[-1])



set xndxcr = xndxcr[-1]*exp(dxndxcr)



rem TFP Indexes



set dtfpndx2 = dyndx - dxndxcr



set tfpndx2 = tfpndx2[-1]*exp(dtfpndx2)

}

save file[unioncosr13.dbf] var[id year wndxcr wm wl5 wk2 wf tfpndx2 yndx xndxcr xl xm xk xf wkothu sl sm sk sf ck] dbase

quit
