


DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.



DISCLAIMER

Portions of this document may be illegible in
electronic image products. Images are produced
from the best available original document.



NeAR - TERM
HYyBRID VE HICLE

?/l Dida m

APPENDICES Bl - B4
DESIGN TRADEOFF STUDIES
AND

SENSITIVITY ANALYSIS

PREPARED FOR:

JET PROPULSION LABORATORIES

CONTRACT NUMBER 955189

PREPARED BY:

SOUTH COAST TECHNOLOGY, INC.

MAY 25, 1979

DISCLAIMER ——— '

, This book was prepared as an account of work sponsared by an agency of the United States Goverament. !
Neither the United Staies Government nor any agency thereof, nor any of their employees, makes any ‘
warfanly, express of implied, or assumes any legal liability or responsibility piory mé accuracy, DISTR’BUT'UH UF TH'S DOCUVE‘-]T
completeness, or usefulness of any information, apparatus, product, or process disclosed, or- e IS UNLIM”’ED
repieseins st hs use wouw UL infiiige privdiely uwiled HYnts. HeIgrende Rergin 1o dny specitic
commercial product, process, or service by trade name, trademark, manufacturer, or otherwise, does
not neceswarily constitute or imply i3 &loisénrnl, iewmmridation, or favoring by e United
Siates Government or any agency thereof. The views and opinions of authors expressed herein do not i
necessarily state or reflect those of the United States Government or any agency thereof. ]




TABLE OF CONTENTS

APPENDTICES-

COMPUTER PROGRAM DOCUMENTATION
FOR "HYBRID". . . . . . ¢ ¢« v « & « « &« o « o « « B-1

MATERTAL SUBSTITUTION STUDY
ADVANCED HYBRID VEHICLE . . . . . . . . . . . . . B-41

MARKET POTENTIAL FOR HYBRID
VEHICLES. . ¢« ¢ v ¢« o ¢ ¢ o o o-% o o o o « « +» - B-82

BATTERY COMPARTMENT WEIGHT
DISTRIBUTION AND VEHICLE : .
HANDLING DYNAMICS . . .. . . + « « « « « « « « . « B-180

Ty



APPENDTIX Bl

DOCUMENTATION FOR "HYBRID"

COMPUTER PROGRAM



" Bl.1 PROGRAM DESCRIPTION ' -

HYBRID computes the fuel and energy consumption of a-hybrid

Vehiéle with a bi-modal control strategy over gpecifiea component
driving cycles. iFuel and energy consumption are comﬁuted separately
for thg tyohmodes of operation. The program also computes yea}ly
avérage fuel éﬁd energy consumption usiﬁg a composite driving cycle
which varies as a function of daily %ravel.' N

The distribution of daily travel ‘is spécified as inpuf data,

as well as the weights which the component driving cycles are given

in each of the composite cycles
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PROGRAM HYBRID

HYBRID MODELS OPERATION OF A HYBRID VEHICLE OVER SPECIFIED ORI
CYCLES.

DATA IN COMMON - _

COMMON RTIRE yDRATIO,COA,CTIREL,CTIRE2,VMASS,0LI,EMUD,EMUT,NPHR

o 1PHE(20),BSFC(20)vPHEZRO PHEMAX, PMMAX , PMM IN, EMUM, EMUG , EMURG » EMU
_2EBMAX,HB,NTC(3),TINC(3,200),SPEDC(3,200) ,PEOMIN,DBMAXyNCYCLE, _

C

, 0000083 -

000093

000003 _
000003
000003

000003

600003

000017

0000 34
000042

OO0

000046

000054
000064
000101
000195
000111

OO0

OO0

000126

000144
goo0tsa
000154

020172
000200
000204
000206

oNeoNe]

3TIME(200),SPEED(200) 4NPRTC(3),0TC(3),TFC(3)
4»FCIDLE,PINNLD

'VARTIABLES IN COMMON -
COMMON FA,FR,FAC,FNET,TDO,TTO,RPMDO, RPMTO VMASS2, SKALE PSO ,PED,
1PE0Z2,PM0,PM02,PG0, PGO2,PBRK,PBRK2,FC,PD,PT _ _* . _

REAL YDOT{(20),Y({Z20),INTL,INT2,V(6),A(3),YTMP(20)

REAL EK(80)

"REAL DIST(3),FCONS(3),FCCNSZ(3),ECONS(3),ECONSZ(S)

'REAL DDISCH(20),CYCLES(20),DSUP(30),0ONC(30),GAMMA(30,3),FCBAR{

,1ECBAR2g30).Ec3AR(3o),ECBARZ(so),RANGE(su),FCMAvtsn),ECMAV(so),

2RFRAC(30),DBAR(30),PHEZ(20) .
REAL ECHE(3) ,ECSYS(3),EHEBAR(30),ESYSBR(30)
INPUT ENGINE DATA

RFAD 500,NPWR,PHEZRO,FCDL,FUELSG
READ 5104 (PHEZ(J),8SFC(J)4J=1,NPUR)

INPUT TRANSMISSICN DATA
READ 610,EMUT

PRINT 8419

PRINT 84S,EMUT

INPUT BATTERY DATA

READ 600,NDDSCH,CHGEFF

. READ 610, (DDISCH(J),CYCLES{J),J=1,NDDSCH)

PRINT 850
PRINT 980
PRINT 910, (OGISCH(J) yCYCLES(J) J=1,NDDSCH)

INPUT DIFFERENTIAL AND TIRE DATA

READ 5610,0RATIOLEMUD,RTIRE,CTIREL,CTIRE2
PRINT 875

PRINT 380

PRINT 885,0RATIO,EMUD,RTIRE,CTIRE1,CTIRE?2

INPUT DRIVING CYCLE DATA

RFAD 620,NCYCLE

PRINT 915

D0 4% JC=1,NCYCLE

READ €254NTC{JC) 4NPRTC(JC) 4NUNITS,DTC(JC),TFC(JC)

PrS



~—

100223 NT=NTC (JC)
100225 READ 610, (TIMC(JIC,sJ) ySPECC(JCyJ) yJ=1,NT)
000245 , TIF(NUNITS.NE.1)GO TO 41 _
C -
c "CONVERT MPH TO KILOMETERS PER HOUR
c ]
000247 30 DO 40 J=1,NT o
;¢ 000251 _ - SPEDC(JC,J) =SPEDC(JIC,J) *1.6093
© 000254 80 CONTINUE - Do s
000256 41 PRINT 92¢ y
000262 "PRINT 9105 (TIMC(JCyJ) 4sSPEDC(JICyJ) 9J=14NT)
000302  W5-CONTINUE_ _ e -
600305 " READ 530,NCOMP,DSTAV
000314 PRINT 990,0STAVY
000322 PRINT 995 R .
000325 DO 320 JC=1,NCOMP
000330 READ 510,0SUP(JC)4+DNC(JIC), (GAMMA(JC,J) yJ=1,NCYCLE)
000347 PRINT 815, OSUP(JC),DNC(JC),(GAMMA(JC J) 3J=1,NCYCLE)
000367 320 CONTINUE
000372 OBAR(1)=0SUP(1)/2.
0600374 DO 46 J=2,NCOMP o e
000375 DBAR(J)'(DSUP(J)+OSUP(J—1))/2.
000401 ‘46 CONTINUE
C INPUT RUN DATA
G -
000403 READ 600,NCASE
0004190 N0 194 JCASE=1,NCASE
DO0L12 PRINT 925, JCASE
000417 READ 610,PEOMIN, DBMAX,PHEMAX
000431 PRINT 920,PECMIN,DBMAX
000LL41 SKALE=PHEMA X /PHE ZR0
000443 FCIOLE=FCDL*SKALE
000445 PRINT 800,FCIDLE
000452 DO 5 J=1,NPHWR
000454 PHE (J)=PHEZ (J) *SKALE
000457 5 CONTINUE
000651 PRINT 805
0004EYL PRINT 820, (PHE(J) 4BSFC(J) +J=14NPHR)
C .
C INPUT MOTOR/GENERATOR DATA
C .
000501 ' READ 610,PMMAX,P MM IN,EMUM, EMUG,PINNLD
000517 PRINT R11
000523 PRINT 812
000527 PRINT 815,PHMAX,PMMIN,EMUM,EMUG, PINNLD
000545 READ 610,HB,EBMAX, EMURG s EMURG?2 '
090561 PRINT 855
000565 PRINT 810,WB,EBMAX,EMURG yEMURG?2
c .
c INFUT VEHICLE DATA
C
000601 READ 610,VMASS,0LI,CDA
00613 PRINT 890,VMASS,0OLI,CDA
000625 VMASS2=VMASS+NLI/RTIRE**2
000631 D0 190 JCYC=1,NCYCLE
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N00632
160635

400637
000641

009642

000645
000651

000654

.7 000656
.

000657

000660

000662
000663

_ 000664
000665
000666
000674

000700

0007906
000710
000711
000713
800714
000717
000720
000726
000736
000742
000745
000751

000754
000757
000761
000763

000765
000767
0007740
000772
000773
000775
000776

_0006LL

0o,

Do

"coo

&7

50

60

70

185

10€

107

1.3 * SEMI-AUTO RFL * (01-10-73)

PRINT 700

NTIME=NTGC(JCYC)

NPRNT=NPRTC (JCYC) -
DELT=0TC(JCYC) -
TF=TFC(JCYC) |

D0 47 J=1,NTIME L
TIME(JI=TIMC(JCYC,J)
SPEED(J)=SPECC(JCYC,J)

CONTINUE

INITIALIZE VARIJABLES OF INTEGRATION
00 50 J= 1,20
YUJ)=0.0
CONTINUE =
T=0.0

K=NPRNT

COMPUTE VELOCITY AND ACCELERATION

V(1)=0.0
V(3)=SPEED (1)
V{4)=INTL(DELT/2,,TIME ,SFEED,NTIME)

- V(5)=INT1(DELT,TIME,SPEEQ, NTIME)

V(B)=INT1(3.*DELT/2.,TIME, SPEED, NTIME)
V{2)=V (3 Y (3)-y (4)

GO 10 70

V1)Y=V (3)

VI3)=Y(11)

V(2)=CV (1) eV I3V /2,

V(L4)=V (B) ,
V(S)=INTL(T+DELT,TIME,SPEED,NTIME)
V(B)=INT1(T+3,¥DELT/2.,TIME,SPEED,NTIME)
AC1)=CV(L)=V(2))/(3.6*%DELT)
A(1)=AMINL(A(1),9.8) '
A(2)=CV(5)=-VI3))/(3.6%0ELT)
A(2)=AMIN1(A(2),3.38)

COMPUTE VEHICLE OPERATING CONDITIONS AT MAJOR

CALL VEHIC(V(3),A(1),T,YCOT)
00 136 Jv=1,19
EK{JVI=YOOT (UV)

CONTINUE

TIME TO PJINT RESULTS -

IF(T.EQ.TF)GO TO 107
K=K +1

IF(K.LT.NPRNT)GO TO 110
K=0

EB=Y(18)

ER2=Y(19)

B-29
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TIME POINT

PRINY 710+4T4Y(11),4PSC, (Y (J)yJ=145),PMO,PEOQ,PGO,PBRK+Y(B),Y (8),
1), Y(14) 3 Y(16),EB4PMO24PEGC2 yPGO24sPBRK2,Y(7) 4Y(3),Y(13),Y(15),Y(

.



)

‘B-30

GOLETA FORTRAN 1.3 * SEMI-AUTO RFL * (01-10-7-3) HYBRID
2E82
01065 IF(T.LT.TF)IGO TO 110
001071 C DIST(JCYC)=Y(12) T )
001073 _ FCONS(JCYC)=Y(16)/Y(12)
001075 ECONS(JCYC)=EB/{3.6%Y(12))

001077 ___ FCONS2(JCYCI=Y(L7)/Y(12) . - . U
001101 ECONS2 (JCYC)=EB2/(3.6%Y(12)) o :
001104 ECHE(JCYCI=Y(8)/Y(12)

001106 _ _ECSYS(JCYC)=(Y(6)+Y(8))/Y(12) _
001110 PRINT 940,Y (12),FCONS(JCYC) FCONS2(JCYC) » ECONS (JCYC) s ECONS 2 (JC)
001126 IF(T<GE.TF)GO TO 190 ) )
c INTEGRATE TO NEXT TIME STEP. )
C : ) :
001131~ .110 TTMF=T e S o
001133 00 170 JV=1,3
001134 JA=MAX0(2,JV)
001137  IF(JV.EQ.2)GO TO 121  _
001140 TTMP=TTMP+DELT/2.
001143 121 DT=TTMP-T = .
001145 - IF(JVJNE.3)GO TO 122 o S e
001147 TAC3)=(VIB) - (VTMP+VTMPL) /2.)/(3.6*DELT)
001156 A({3)=ANMINL(A(3),S,8)
001161 122 VTMPL=VTMP
001163 VIMF=Y (11) +EK(11+(JV-1)#19) *DT
001172 130 CALL VEHIC(VTMP,A(JA),TTMP,YDOT)
101177 160 DO 170 JK=1,19
J01201 EK(JK+19%JV)=YDOT (JK)
001206 170 CONTINUE
01212 DO 180 JK=1,19
001213, Y(JKY=Y(JK) +DELT*(EK(JK) 2, *(EK(JK+19)+EK(JK*38))+EK(JK+57))/6q
001224 186 CONTINUE
001226 T=T+DELT
001227 GO TO 60
001230 190 CONTINUE
001233 FCAV=0.0 N
001234 SCAV=0., o
001235 EHEAV=0.
001236 ESYSAV= o o
001237 DO 300 JC=1 ,NCOMP
C . -
c COMPUTE FUSL AND ENERGY CONSUMPTION ON COMPOSITE DRIVING CYCLES
c FOR MODES1 AND 2.
C .
001240 FCBAR(JC)=0.0
001241 FCBAR2(JC)=0.0
001242 ECBAR(JC)=0.0
001243 ECRBAR2(JCI=0.0
001244 EHEBAR(JC)I=0.0
001245 ESYSBR(JC) =0
101246 DO 260 KC=1,NCYCLE
101253 FCBAR(JC)=FCBAR(JC) +GAMMA( JC,KC) *FCONS(KC)
101256 FCBAR2 (JC) =FCRAR2 (JC)+GAMMA (JC ,KC ) *FCONS2 (KC)
001263 ECBAR(JCI=ECBAR{JC)I+GAMMA(JC,KC) *ECONS (KC)
001270 ECBAR2(JC)=ECBAR2(JC)+GAMMA(JC,KC)*ECONS2 (KC)



)

. 001320

001327
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001276

191303

- 901311 260

001313

001331
001332
001332 265
T001334 266
001341
001343
0013064 270
001351

001365 :
001365 275
001367 280

(e NeNeNe)

001367
001375

OO0

001402
001406
001411
001415
0014290
001424
001426 300

031430

001632
001437
001444
001447

171474
U0 1505
0015156
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EMEBAR (JC) =EHEBAR (JC) +GAMMA (JC K C)*ECHE (KC)
ESYSBR(JC) =ESYSBRIJC) +GAMMA(JC 4KC) *ECSYS (KC)
CONTINUE o S
COMPUTE RANGE ON MODE 1 AND CORRECT FUEL CONSUMPTION FOR NON=Z
BATTERY ENERGY_USAGE ON MODE 2, FOR COMPOSITE ORIVING CYCLE.

RANGE(JC)—EBHAX*HB*DBMAX/(1000.*ECBAR(JC‘)
FCBAR2 (JC) = (FCBARZKJC)*ECBAR(JC)-FCBAR(JCY?ECBARZ(JC))[(E@BARL

'1ECBAR2(JC))

COMPUTE _FRACTION OF TOTAL ORIVING-DONE ON MODE . 1 FOR EACH

A'COHPOSITE CYCLE.

IF(JC.NE.1)GO TO 265

DLOW=0.
GO TO 266

DLOW=DSUP(JC~1)

IF (RANGE (JC) GT.OLOWIGO TO. 270
RFRAC (JC)=RANGE (JC) /BBAR(JC)
GO_TO 280

IF (RANGE(JC) .GT.OSUP(JC)IGO TO 275
RFRACTJC)=(RANGE (JC) /DBAR(JC) ) *( 1+~ (RANGE(JC) -DLOW) *¥2/ (2. *

1RANGE(JC) * (OSUP(JC)-DLOW)))

GO YO 280
RFRAC(JC)I=L.
CONTINUE

COMPUTE MODE-AVERAGED FUEL AND ENERGY CONSUMPTION FOR COMPOSITI
DRIVING CYCLE.

FEMAV(JC)=RFRAC(JCI¥FCBAR(JCI+ (1.,-RFRAC(JCII*FCBARZ2(JC)
ECMAV(JC):RFRAC(JC)*ECBAR(JC)+(1.-RFRAC(JC))‘ECBARZ(JC)

COMPUTE OVERALL FUEL AND ENERGY CONSUMPTION.

. FCAV=FCAV+DNC (JC)*FCMAV (JC)

ECAV=ECAV+DNC(JG) *CCMAVIJC)
EHEAV=EHEAV+DNC ( JC) *EHEBAR (JC)
ESYSAV=ESYSAV+ONC(JC) *ESYSBRI(JC)
FEAV=1000.*FUELSG*.83/FCAV
WPAV=ECAV/CHGEFF '

CONTINUE

HEEF=EHCAV/ESYSAV
ESTIMATE BATTERY LIFE.

NDAV=ECAV*DSTAV*1000./ (EBMAX¥HE)

BLIFE=DSTAV*INTL (DDAV,DDISCH,CYCLES,NDOSCH)

PRINT 950

PRINT 960, (FCBAR(J)FCRAR2(J),ECBAR(J)I,RANGE(J),FCMAV(J),ECMAV
1J=1,NCOMP)

PRINT 970,FCAV,ECAV,BLIFE

PRINT Q75,FEAV,HPAV

PRINT 1010, HEEF



.B-32

GOLETA FORTRAN 1.3 * SEMI-AUTO RFL * (01-10-73) HYBRID

001531

01524 194 CONTINUE
01527 200 STOP
c .
) c FORMAT STATEMENTS
001531 €00 FORMATI{(I10,6F10.4)
001531 610 FORMAT(7F10.4) L .
001531 620 FORMAT(7I10) .
- 001531 625 FORMAT(3I10,2F10. 4y
’ ”gq1531.“;”_ZQQMEOBﬂATgiHO.QX_uﬂTIHE,ﬁx,SHSPEED,SX,QHSYS._PRR;95X§5HAERO.;7X,
‘ L1SHTIRES,7Xy SHOIFF.,6Xy 6HTRANS. 34X, 10HSYSTEM QUT/7X, 9HMOT. PHR.
23X 9 IHENG. PHR.933XyIHGENe PWRe 33Xy IHBRKe PHRey3I X, 9HMOTOR 0OUT,2X
o 310HENGINE OUT,3X.7HGEN. IN,6Xs6HBRAKES, 7x,uHFUEL,6x 9HBATT . OU
001531 710 FORMAT(IH oB8E12.4/6X+10E12.4/6X,10E12.4) |
- 001531 800 FORMAT(1HO0, 11HENGINE DATA/1X,16HIDLE FUEL RATE =;EL12e4)
. 001531 ° 805 FORMAT(1HO,6X,5HPOWER,11X,4HBSFC) o L )
' 001531 810 FORMAT(1H -944E16.6)
© 001531 811 FORMAT(1HO, 20HMOTOR/GENERATOR DATA)
001531 812 FORMAT(1HO0,3X,10HMAX. POWER.6X,10HMIN. PONERy 65Xy 10HMCTOR EFF.,
19HGEN, EFF.35X,13HNO LOAD INPUT)
001531 815 FORMAT(1H ,5E16.6)
1001531 820 FORMAT(iH ,2E16.6) .
001531 8B40 FORMAT(1HO, 12HGEARBOX DATA)
001531 845 FORMAT(1HO0,5X,12HEFFICIENCY =4E16.6)
001531 850 FORMAT(1H0,12HBATTERY DATA)
001531 855 FORMAT(1HO 66X, 4HMASS,7Xy 1LHENERGY OENSITY,2X,15HAV. REGEN. EFF
: 11X, 15HMAX REGEN. EFF.) ’
101531 875 FORMAT(1HI, 18HAXLE AND TIRE DATA )
J01531 880 FORMAT(1HO0,3X,11HOIFF. RATIO,5X, 10HEFFICIENCY,4X 14HROLLING RA
1,5X4,25HROLL s RESIST. COEFFICIENTS)
001531 885 FORMAT(1H ,5E16,6)
001531 890 FORMAT(1HO,14HVEHICLE MASS =,E16.6,5Xs 19HORIVELINE INERTIA =,E
, _ 1,5X4y19H(DRAG COEF.)*AREA =,E16.56)
" 031531 910 FORMAT(1H ,2€16.6)
001531 915 FORMAT(1HO0, 14HORIVING CYCLES)
001531 920 FORMAT(1HO +6X,4HTIME,12X ,5HSPEED)
001531 925 FORMAT(1H1,27HCONTROL PARAMETERS FOR CASE,I2)
091531 330 FORMAT(1HO0,5X,25HHEAT ENG. SHUTOFF POWER =,El1. 4,22H BATT. DI
1 LIMIT =4,E11.4)
001531 950 FORMAT(1HO,47HFUEL AND ENERGY CONSUMPTION ON COMPOSITE CYCLES/
113HFUEL - MODE 14+3Xy13HFUEL - MODE 2,2X,15HENERGY - MODE 1,1X,
. 214HRANGE = MODE 1,4X,10HFUEL - AV.,5X,12HENERGY - AV.)
031531 960 FORMAT(1H ,EE16.6)
001531 970 FORMAT(1HO, 29HYEARLY AV. FUEL CONSUMPTION =,E16.671Xs34HYEARLY
1 BATTERY ENERGY CUTPUT =,E1€.6/1X4,23HEXPECTED BATTERY LIFE =,E
2)
001531 975 FORMAT(1HO0,2SHYEARLY AV. FUEL ECONOMY =,E16.671X,
129HYEARLY AV. WALL PLUG CUTPUT =,E16.56)
001531 940 FORMAT(1HO0,16HCYCLE DISTANCE =,E12.4/1X,28HFUEL CONSUMPTION ON
1E 1 =,E12.4/721X,8HMODE 2 =,E12.4/1X,36HBATT. ENERGY CONSUMPTIO
2 MODE 1 =4E12.4/23X48HMODE 2 =,E12.4)
901531 980 FORMAT(1HO,1X,15HDEPTH OF DISCH. 46X, 10HCYCLE LIFE)
101531 990 FORMAT(1HO0, 24HTRAVEL DISTRIQUTION DATA/1X, 11HAV. USAGE =,Ft12.4
101531 995 FORMAT(1HO 93X 410HMAX. DOIST. 4X,15HFRACT. OF TOTAL, 14X, 21HDRIVI
1YCLE WEIGHTS)
1010 FORMAT(1HO,29HHEAT ENGINE ENERGY FRACTION =,£16.6)
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gecoo07

000007
000007

600007
000011
000013

000015
000017
000021

000022
100027
000031

000033
000034
002040
gooou2-

000043

J000L4LG

000000

OO0 OO0 OO0 OO0

OO0OO0

o Nele

_“_QF_CIDCE,PIN_NL_D e

B-33.-

'SUBROUTINE VEHIC (V4AsT,YDOT)

VEHIC GOMPUTES POWER REQUIREMENTS AND LOSSES FROM REAR WHEELS
THROUGH ENGINE

DATA IN COHHON -

COMMON RTIRE,DRATIO,CODA, CTIREloCTIREZoVMASS DLI EMUD,EMUT 4y NPWR
1PHE (20),BSFC(20),PHEZRO, PHEMAX,PMMAX, PHMIN, EMUM, EMUG,EMURG » EMU
2EBMAX,WB,NTC(3), TIMC(3,200),SPEDC(3,200) ,PEOMIN, DBMAX,NCYCLE,
3TIME(200),SPEED(200)4,NPRTC(3),0TC(3),TFC (3)

VARIABLES IN COMMON -

COMMON FA,FR,FAC,FNET, TDO,!TO RPMDO RPMTO'VMASSZgSKALE PSO +PEO
1PEO2,PM0O,PM02,PG0, PGO2, PBRK,PBRKZ FCyPO,PT

"REAL YDOT(ZO).INTl.INTZ

COMPUTE SPEEDS AND LOAD-INDEPENDENT LOSSES THROUGH DRIVE TRAIN

VMPS=V/3.6
RPMD0=9.5492967*VMPS/RTIRE
RPMTC=RPMDO*ORATIO -

COMPUTE ROAD LOAC POWER REGQUIREMENTS
AERODYNAMIC -

FA=0.6125¥CDA*YMPS**2
PA=FA®*VMPS/1000.
Ynor(1)=PA/1090.

ROLLING RESISTANCE -
Fr=9q 807*VMASS*(CTIREI*CTIREZ*V)

YDOT(2)= PR/1000.

ACCELERATION -
.FAC=VMASS2*A
FNET=FA+FR&¢FACHFG
TOO=FNET*RT IRE
IF(FNET.LT.0.08)G0 TO 200 .

NON-MEG. NET ORIVING FCRCE TO THE WHEELS IS NEEDED
DIFFERENTIAL -

TTO=TDO/ (EMUO*CRATIO)
TRANSMISSION -
PSO=TTO*PPMT0*0. 00010471 S7/EMUT -

IS CAR AT REST AND IDLING -

A



_ GOLETA

100051

000063
000064
~-8000€5
000066
000067
000072
000072
- 000073
+..000074

FORTRAN 1.3 * SEMI-AUTO RFL * (31-10-73)

000101

000101
000103
000103
000105

000106

000112
000112
000113
000114
000116
000120

100121
000124
000127
000130
000131
000132
000133
000135
800135

000137

000137
000141
000142
000143
000145

0001456
000147
000150
000151
000152
000153

100154

00155
w0156
000157

OO0

100

110

1290

130

140

200

230

240

300

GO-TO 120

B-34

" VEHIC

IF(ABS(VMPS) LT 062:AND.ABS(A) L T.0.1)G0 TO 300

PBRK=0.0
PGO=0.0
PRRK2=0.0
PG02=0.0

. IF(PSO.GT.PEOMIN)GO TO 100
- PEO=0.0 ‘

PMC=PSO
GO To 120

JIF(PSO.GT. (PMMAX+PEOMIN) GO _TO 110  _
. PEQO=PEOMIN

PMQO=PSO~-PEOMIN

PEO=PSO-PMMAX

PMO=PMMAX '

IF (PSO.GT.PHEMAX)GO TO 130
PEQ2=PSO . -
PM02=0.0

GO TO 148 _

PEC2=PHEMAX

PMO2=PSO-PEOD2

GO TO %00

NET DRIVING FORCE AT WHEELS IS NEGATIVE

TTO=TDO*EMUD/NRATIO
PSO=TTO¥RPMTC*¥0.00010471CS7*EMUT
PM0=0.0

CE0=0.0

OM02=0.0

PEQ2=0.0

IF(PSC.LT.PMMIN)CO TO 230
PGO=PS0O :
PG02=PSO_
GO TO 240
PGO=PMMIN
PBRK=PSO-PMMIN
PGO2=PMMIN
PBRX 2=PBRK

GO- TO 40O

CAR IS AT REST AND IDLING

A=0.0

VMPS=0.0

PRRK=0.0

PBRK2=0.0

PS0=0.0

PM0O=0n.0 )
PM02=0.0

PEO=0.1

TT0=0.0

" 4a
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GOLETA

100160

000161

+. 000162
000164

000164

000175
000176
. 000177

000171

000204

000207

FORTRAN,

400
L10

430
440

000211

000217
000222

000223

7000225
000226

000230

000231
000233
000235
000237
000240
1002462
100263
000245
000247
000256
000265

000266

"Go YO0 420

420

FC2=INT1(PEO2,PHE,BSFC,NPHR)¥PEO2 .

YDOT(4)=ABS (PSO-PT) /71000.

_ “B-35
(01-10-73)

1.3 *® SEMI-AUTO RFL * VEHIC
TN0=0.0
_ COMPUTE ENGINE FUEL RATE AND DERIVATIVES OF VARIASBLES

IF(PEO NE 0.0)60 TO 410
=FCIOLE _

FC=INT1(PEQ,PHE,BSFC,NPHR) *PED
IF(PEO2.NE.0.0)G0 TO 430_
FC2=FCIDLE.

GO TO 448 - - . ]

PD=TDO¥RPHMDO0%0.0001047197 - T .
PT=TTO*RPMTO*0.0001047197 :
YDOT(3)=ABS (PT-PD) /1000.

YDOT(5)=PS0/1000.
YDOT(6)=PM0/10060.
YDOT(7)=PM02/1000.
YDOT(8)=PEO/1000.
YDOT(9)=PEQ2/10040.
YDOT(10)=PG0/1000.
YDOT(11)=A%*3.6
YDOT(12)=VMPS/1000.
YNOT(13)=PG02/1000.
YDOT(14)=PBRK/1003.
YDOT(15)=PBRK2/1000.
YDOT(16)=FC/3600.
YDOT(17)=FC2/3600.
YOOT(18)=(PINNLO+PMO/EMUNM+RGO*EMUG*EMURG) /1000,
YOOT(19)=(P INNLO+PMO2/EMUM+PGO2*EMUG*EMURG2)/1000.
RS TURN

END
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GOLETA FORTRAN 1.3 * SEMI-AUTO RFL *

000007
000007
000011
000012

000013

000015
000020

000022

000924
000040

. 000041

(01-12-73)

REAL “FUNCTION INTL (EXyXyYyNX)

REAL X(200),Y(209)

IF (EX.GE-X(1))GO TO 5
JRT=2 -

GO TOo 290

5 D0 10 J=1,NX

IF(EX LT.X(J)IGO TO 15
10 CONTINUE
15 JRT=J

RETURN
END

-

B-36

20 INTL=Y(JRT=1)4(EX=X(JRT=1))*(Y (JRT) =Y (JRT- 1))/(X(JRT) X(JRT 1)

s
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COLETA.FOQTRAN 1.3 * SEMI-AUTO RFL * (J1-10-73)

?EAL FUNCTION INT2(EXsWHY 3 X3Y 4 ZyNXgNY)

C
_ c INT2 INTERPOLATES IN TWO VARIAVLES INTERPOLATION SURFAGE IS A -
C RULED SURFACE. : '
) c - ) :
000012  REAL X(20),Y(20),Z(20,20) A a
000012 "IF(EX.GE.X(1))GO TO & o :
3. 000014 } JLEFT=1
000015 GO VO 20 s - L
000016 5 DO 10 J=1,NX - B
1 000020  IF(EX.LT.X(J))GO TO 15
2000023 10 CONTINUE _ N, .
000025 1S JLEFT=J-1
, 000027 20 IF{WHY.GE.Y(1))GO TO 25
: 000032 . . _JBOTM=1 ) - ) i
- 000033 GO YO 40
) .000033 25 DO 30 J=1,NY
000035 IF(WHY.LT.Y(J)IGO TO 35
000040 30 CONTINUE ]
000043 35 JBOTM=J-1
000045 - 40 RX=(EX=X(JLEFT))/(XCJLEFT+1)=-X(JLEFT))  _ i
000052 RY= (HHY—Y(JBCTM))/(Y(JBOTM+1)-Y(JBOTH))
000056 RXRY=RX*RY
000060  H1=1.-RX-RY#RXRY
000063 W2=RY~=RXRY
000065 W3=RXRY
000066 - WL=RX=-RXRY
100067 INT2=W1*Z2( JLEFT, JBOTM)+w2‘Z(JLEFT,JBOTM+1)+H3*Z(JLEFT&1 JBOTM+
1+WL*Z{JLEFT +1,JB0TM)
000110 RETURN

800110 END



GEARAOX fNATA
EFFICIENCY = 9.200000E-01
RATYERY 0OATA

CEPTH OF OISCH. CYCLE LIFE
0. 8.000000€+03

1crean

2.000900E-01
4.000000E-01
5.00000CF-01
6.7000006€-01
7.090000E-01
8.300000€~01
9.000000F-01
1.020000%+09

“.800000E+03
3.300000€+03
2.700009€¢03
2.250000F+03
1.800000E+03
1.500000c+03
1.230000E402
1.009000F+03

AXLE ANN TIRE DATA

OIFF. RATIO
3.0800C00E+00

EFFICIENCY
9.670000E-01

ROLL, RESIST. COEFFICIENT
1.000000E-02 0.

ROLLING RBOIUS
3.1E00D0E-C1

DRIVING CYCLES

TIME

0.

1.000000E+0N
3.9100005+09
9.430000F+00
1.900000€+01
3.800000€+01
4.200000E+01
4.790000F+01
7.200000€+01

TIME

L

2.000000E+G1
2.600000€+01
3.100000E+01
3.730000E¢01
3.970000F 01
4.330000E+01
L.6RN091JE+DL
5.020000E¢01
54460000E+01
5.960000E+01
8.02003CE+1
8.720000F 01
t.076000F¢02
15123000F+02
1.150000€¢02
1.266000£+02
1.630000F+02
1.599000F+0?
1.730093F 22
1.760093F 92
1.470993F +92
1.815930F 02
1,4460005 002

SOEED

0.

3.C70000€+00
1.A00000E+01
2.600000E+01
3.200000€+01
3.20000cE+91
2.950000K+01
0.

0.

SPEEN
0.

0.

2.735310€401
3.6370182401
3.218600€¢01
2.365671€401
2.5626965401
3.653111E+01
3.653111F+0
2.L13950E+01
5.9L2735€401
4.135991F 491
4.9083655401
L.908365F 401
5.198039€+01
5.1336675401
0.

1.

3.627925¢F401
L. 2R EL5F IO
19743716001
“.NZ252505001
L. L25575F 401
2,713717F 40y

8c-4



5.920000E+02
5.980000E¢02
6.03L000E+02
6.090000E+02
6.130000E+02
6.163000E+02
6.230000E+02
6.3%3000E¢02
6.370000€+02
6.400000E+02
6.437000E+02
6.546000E¢02
6.585000E402
6.610000E+02
6.670000E+02
6.710006E¢02
6.750000E+02
6.827000E+02
6.870000E+02
7.070000€E+02
T.137000E%02
7.170000€4+02
L T.195000E+92
7.290000E+02

7.380000€E+02

7.430000E+02
T«450000F+02
7.500090E+02
7.600000K+02
7.625000E+02
9.0000JCE+02

7.8855705+01
7.885570FE+01
7.6LL17S€401
7.966035€+01
7.402780F+01

7.402730€¢01

A,4LB825E¢0 1
B.967708E+01
3.5292905401
7.402780E001
7.402780€401
8.481011E+01
8.207630€401
8.207430€01
3.513197€+01
8.6416539E+01
3.481011E+01
7.956035F+0
7.956035€401
9.760359E+01
9.237382E+01
9.527056€¢01
9.527056E+01
R.IIL615E+01
8.143058E+01
7.353501E401
5.B39525F+01
4,186 139E401
4.727900€+00
0.

a.

TREVEL NISTRIBUTION NATa
AV. USAGE = S5.5787E+01

Max, DIS%. S FRACT. OF TOTAL ORIVING CYCLE WEIGHTS

2.000020E+01 4.E07400E-02 2.040000€E-01 . 7.960000E~01 0.
3.010000€E+01 5.h02L00F-02 8.1E0000E-0G2 9.134000E-01 0.
4.000000E+01 7.592300€-02 5.828600E-02 J.617100E-01L 0.
5.000000E¢01 7.985700€E~-02 4.533300E-02 7.973300E-01 1.573300E-01

5.00009CE¢01
7.000000E+01
R.000090E+01
3.090000E+01
1.010000€4+92
1.290000F+02
1.400000E+02
1.500000E+92
1.800070F+02
2.000000€+92
2.210000€¢+02
2.690900€¢02
2.6000005¢02
2.870000F¢02
1.070000E+02
1.270000E+92
1.4N00000F 02

7.690900€E-02
5.826500€-02
£.722800€-02
5.79056305-92
5.960900F-02
9.268600€-02
6.525600€-02
5.378300€~-02
4.571500€-02
3.0655600€-92
2.253990F-02
2.061710€-02
1.3446005-02
1.652100€-02
1.039800€-92
1.111500€-02
Lo1WL300F-02

3.769100€-02
3.138500E-02
2.720000E-02
2.400000€-02
2.14740GE-02
1.856500E-02
1.569200E-02
1.3600005-02
1.200000€-02
1.073700€-02
9.714000F-03
8.87000CE-03
3.1€0000E-03
7.556000F-03
7.236000€-03
6.581000F-03
5.182000F-03

6.523600€-01
5.520000E-01
4.786000€E-01
©e221200€-01
3.775800€E-01
3.261800€E~01
2.760000E-11
2.392000E-01
2.110600E-01
1.988400E-01
1.708600E-01
1.560000€-21

"1.435200E-01

1.323900E-01
1.237200€-91
1.157400E-01
1.087300€~01

3.105500€-01
4.166200E-01
44944 000€-01
5.534800E-01
6.008400E~-01
6.552700€-01
7.083100E-01
7.472000€~-01
?7.769400E-01
3.006200E-01
3.194300€E-01
8.3513306-01
3.483200E-01
3.595600€-01
8.692400E-01
8.776R00E-01
3.850900€-01

6€-4



]

CONTROL PARAMETE
HEATY ENG. S

ENGINE DATA
IDLE FUFL RATE =

POWER
9.753304E-01
1.750661E+49
2.632€E73E+640
3.501322€¢00
5.251982€E+40
7.009325€E¢+0a0
1.051065E+01
1.401865E¢0G1
1.751997€E+( 1
2.6365A2F+01
3.390402E+C1
4.237000E+C1

MITOR/GENERATOR

4AX. PDWER
2.82L000E+C1

MASS
2.420000€¢102

VEHICLE vaSS =

TIME
MOY, PHR,
J. a.

1.
0. :
2.0000E%90 1.
S.9L05E+ T

0.
4.0000€+00 1.
7.1234E4+0

0.
5.0000€¢00 1.
6.L360E0

8.7009€E+00 2.
7.5160E+0
9

1.0000F€+01 2,

CeS756F D

9.
1.2000€+01 2.
Ce9ILTES)

0.
1.L000Fe«0s 2,
T B6.1971E¢+)

%
1.Hh000€«01 2.
LR LY

n.

1.A000F 91 ¢,

RS FNR CASE 1

HUTOFF POWER =

BSFC
1.765000E+03
9.130000€+02
6.090000€+02
4.300000F+02
3.8300005+02
3.350000E+02
2.830000E+22
2.650000E¢02
2.8300005+02
3.270000€+02
3.470000€+02
1.530000€+02

aaTA

MIN, POWER
-2.824000F+0 1

FNERGY DENSITY
5.000000F+91

2.07L000E+93

40TOR EFF.
8.7C09000F~-01

6.0C0000E~-01

GEN. EFF.
B.700000€E~01

8V. REGEN. EFF. MAX REGEN., EFF,

8.500000€-01

1.0000€+01 BATT. DISCH. LIMIT = 8.0090F-01

NO LOAD INPUT
1.500000E+

NS.
GEN, IN

g

0.
S2E-06

0.

g.
62€-03

S.

0.
02E-03

g,

0.
07€-03

0.

Q.
28E-03

G.

g.
25€-03

0.

0.
2RE~0Q)

0.

0.
98E-013

0.

0.

ORIVELINE INERTIA = 6.620000E+00
SPEED SYS. PHR. AERO. TIRES 0IFF. TRA
ENG. PWR. GEN. PHWR, BRK, PHWR, MCTOR OUT ENGINE QUT
7. 0. 0. g. 0.

0. 0. 0. 9. J.

0. 0. 0. 0. 0.
0792E+01 5.3L0SEP00 1.1417E-05 7.6L18E-04 4.3264E-04 3.40
0 9. 0. 0. 1.1756€-02 3.

S.9LOSE+0D 0. 0. 0. 1.1755€~02
6118E¢01 7.1234E+*00 7.0131€-05 2.2874E-03 9.9187E-04 2.15
g 0. 0. g. 2.6953€-02 0.

7.123%E£409 Q. 0. 0. 2.6953€E~02
FOSLE+0L  5.6360E~90 1.9603E-04 L.277SE-03 1.4353E-03 3.12
2 3. . J. 0. 3.9002€E-02 0.

£.64960F¢0n 0. 0. . 3.9002€-02
L164E+01  T.S160E+0) 3.3453FE-04 6.5950E-03 1.9507E-03 &4.26
0 0. LB 0. 5.3009€-02. 0.
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THE MARKET POTENTIAL FOR HYBRID VEHICLES
- EXECUTIVE SUMMARY

'This study used the Wharton EFA Motor Vehicle Model to analyze
the market potential for '"hybrid" “vehicles: cars possessing both
gasoline engines .and electric motors. Sales volume was predicted
under a range of alternative scenarios to examine the forecasts’
sensitivity to particular assumptions.

The basic proposition underlying this study is that the hybrid
technology can be proven to be both technically and economically
feasible for mass production and sale, together with the provision of
the required recharging facilities, in time to be offered for sale im
1985. The second basic premise is that the traditional U.S. auto
market segments will continue to be valid as distinct marketing
"targets'" for different car models designed to meet different tastes,

perceptions, and budgets.

The results of this study .suggest that under certain condi-
tions there is a significant market for a range of hybrid automobile
models, and that the potential savings in petroleum fueld usage in the
long run are substantial :

Key findings are:

1. The added cost of hybrids isnvery'important: a price

" differential in the 257 to 40% range yields a market share
of 25%, with volume o6f between 3 and 4 million units
"annually; a 45%-80%7 price differential produces only a 5%
share, with volume less than 1 million units. ’

2. Maximum hybrid sales would occur if manufacturers had to
replace all mid-size and larger vehicles with hybrids due
to stringent CAFE z2nd emissions requirements after 1985;
this could yield a 45% market share, with sales of 5-7
million, although total domestic sales would be. lower.

3. The real price of gasoline is critical: each 1Z change

‘produces almost a 1% change in hybrid sales; for real
electricity prices, the effect is almost exactly half as

important.




The .most effective way to maximize hybrid .sales is with
models -in each market segment: even though large cars
benefit the most, the size of the mid-size/intermediate
segment -established in the U.S. market makes this a
significant potential source of hybrid sales.

The long-term petroleum fuel savings are very substantial
and very sensitive to the hybrid“s sales volume as well as
to gasoline prices: our baseline hybrid forecast suggests
annual fuel savings of over 11 billion gallons by 1995, a
14% reduction.
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#.° REVIEW OF FORECAST RESULTS

The first major issue is one of price. The additional cost
for the electric motor and its components is .obviously subject to a
wide band around a particular estimate. The two "typical" vehicles
specified as possible electrification candidates were the 1978 Ford
Fairmont, a mid-size by 1985 standards, and the 1978 Ford LTD, a
fullsize/luxury car currently slightly larger than the projected 1985
luxury cars. ) S

The low estimates of increased price were specified as $2,000
and $1,750, respectively. The larger car is estimated to be cheaper
in absolute terms as its suspension, etc., are already adequate for
the increased weight. The high price estimates are specified as twice
these values, $4,000 and $3,500, respectively. 1In order to maintain
these estimates in constant dollars over the forecast period, we
expressed the price-changes in percentage terms, as follows:

"Midsize" "Fullsize" "Luxury"
(1978 Fairmont) (Wharton Estimate) (1978 Ford LTD)

Base Purchase

Price with Options $ 4,641 $ $ 7,297
Average Tax 226. _ ) 355
Freight Charges 268 292
Total Price ' $ 5,135 ' $ $ 7,944

For Hybrid Parts

Low Price $ 2,000 1/ $ $ 1.750

Z Increase 397 33% 22%
High Price ' $ 4,000 $ $

% Increase 78% 67% : 447

l/Since the Fairmont is at the lower end of our average
compact /mid-size price range, and the LTD is priced intermediate
between our average fullsized and luxury cars, these percentages may
be slightly on the high side. On the other hand, it is likely that
the additional hybrid cost would be wvaried according to the car’s
price.
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Of course, given traditional marketing strategies, it is not
implausible that_ the more expensive cars would be used to subsidize

" the cheaper, implying more nearly equal increases, or that non-hybrids
might initjally ‘be used to subsidize some of the hybrids® costs.

The Scenarios

~

Severe Regulation

This presupposes increased .pressure to raise CAFE’s by a
significant amount, probably implemented with formal legislation. At
the same time, further downsizing after 1985 would be very problematic
and of limited applicability. In addition, emissions standards by
that time can be expected to pose severe constraints on technical
changes to internmal combustion engines. Hence, the hybrid technology
becomes the major option, and it is assumed that domestic manufactur-
ers change all their mid-size, fullsize, and luxury models to hybrids,

at the low price differential--to-encourage sales.

Low Price Hedonic Sharés

This scenario is a "free market" prediction of the hybrid
shares by segment, using an hedonic share estimation procedure to
predict the hybrid share of the '"desired" (long-run) mid-size, full-
size, and luxury shares (see Methodology).. This recognizes the

-importance of non-price attributes in the demdand for hybrids. The low

price increases are assumed to apply.

High Price Hedonic

This scenario is the same as the previous, but with the high

. price increases applied.

Since hybrid sales were so poor under the High Price assump-
tions, the remaining scenarios utilize the "Low Price Hedonic" results
as their "baseline'" or starting point.

High/Low Gasoline Prices

Gasoline prices per gallon are varied by +3OZ to -30Z compared

‘to the Low Price Bedonic assumptions.




) High/Low Electricity Prices

Electr1c1ty prices per KWH are varied by +302 to -10% compared
to th° Low Price Hedonic assumpticn. .

The Results

- The following charts and tables summarize the forecast results
. under the different scenario.conditions. A complete discussion of the
underlying macroeconomic and demographic forecasts, and the results
for the rest of the market, along with the output tables for the
hybrid forecasts, are presented later in the report.

For each forecast, we have phased-in hybrid sales progressive-—
1y over a five year period 1985-1990. Hybrid mass production cannot
start until 1985 at the earliest, and it would be unreasonable to
immediately start with large-scale production. Rather, 1like the
diesels, the process can be expected to extend over a four to five
year period.

Not surprisingly, the Severe Regulation scenario produces the
greatest demand for hybrid vehicles, in total and within each class.
Total hybrid new registrations rise to 5.5 million by 1990 and grow to
over 7 million by 2000, with over 45%Z of all sales being hybrids.
This "forced" conversion is not without its side effects: as a result
of switching all mid-size, fullsize, and luxury to hybrid models, a
significant increase in small car sales occurs, both domestic and
foreign, as buyers switch to cheaper cars. Since some of these are
imports, -total domestic-sales of all types decrease—-from 10.3 million
in 1990 "before hybrids" to 9.8 million, a 5% drop.

In contrast, - the Low Price Hedonic scenario (also labeled
"Baseline'" in the accompanying graphs) results in hybrid sales of from
3 to 4 milliou, approximately 25% of the total market. Hence, we see
that the potential demand for hybrids at the lower price increase is
quite good, despite their cost disadvantage. In fact, however, in the
low price case, the fuel savings do provide a substantial offset:
compared to their conventional counterparts, the mid-size hybrids
capitalized cost per mile is 10% to 11Z higher, the fullsize 9% to 10Z
higher, and the luxury only 6Z to 7% higher.

These differences increase massively in the "high price” case,
however, almost obliterating hybrid sales, and leaving them at only
slightly over 0.5 million units annually. This 1s not surprising
since the price differentials are so great, and the hybrid capitalized

K



.TABLE '1

- HYBRID VEHICLES NEW REGISTRATIONS

WHARTON EFA, INC. =

; - (millions)

Scenario 1985 ' 1990 1995 2000
Severe Regulation 0.6 - 5.5 - 6.6 7.1
Low Price Hedonic 0.6 - 3.3. 3.7 3.8
High Price Hedonic 0.1 0.6 0.7 .0.6
Low Price Hedonic with

(and Z change):

Low Gas Prices 0.6 2.4 - 2.6 2.6
(=30%) Z change —_ -28% -30% -32%
High Gas Prices 0.6 4.1 : 4.7 5.0
(+30%) Z change — +25%Z +28% +30%
Low Electricity Prices: 0.6 “3.4 . 3.9 4.0
(-10%) % change —— +47 +5% +5%
High Electricity Prices . 0.6 2.8 3.1 3.2
(+30%) Z change —— —-147% -15% ~-16%

TABLE 2

HYBRID VEHICLES IN OPERATION

(nillions)

Scenario 1985 1990 1995 2000
‘Severe.Regulation 0.6 17.2 44.5 61.0
Low Price Hedonic 0.6 12.2 -27.1 34.4

- Bigh Price Hedonic 0.1 2.1 5.0 6.2
Low Price Bedoﬁic with:
Low Gas Prices 0.6 8.4 18.9 23.9
High Gas Prices 0.6 14.5 33.7 44.0
Low Electricity Prices 0.6 12.6 28.2 36.1
High Electricity Prices 0.6 10.7 23.2 29.1

PR TI%e ‘; Fademdld g



B-92

WHARTON EFA, INC. Wﬁ%

— i cmd®

i

costs per mile are 27%, 247, and 187 higher, for the mid-size, full-
size, and<luxﬁry classes, respectively. Hence, the cost differential
triplés, and .sales fall 80Z. Given the availability of close substi-
tutes within each class as well as between classes, this hlgh response
elasticity is not too surprising. '

~

Using the Low Price Hedonic forecast, we now examine the
sensitivity of hybrid sales to fuel costs: both gasoline and elec-
tricity. The importance of the gas price is dramatically illustrated.
If we assume a more rapid rate of price increases over the 1985-1990
period such that by 1990, the gas price is 30% higher, hybrid new
registrations are almost 30Z higher. As noted later on, the base case
gasoline price assumptions are already very high. A 30% higher level
would thus represent almost crisis proportions (not only for transpor-
tation but for the economy in general). Of special interest here is
that total new car registrations decline due to high gas prices--for
instance, domestic new registrations -fall to 9.9 million in 1990, so
that hybrids increase their share of total new registrations (to
one-third), slightly more than their volume increase. They would
account for 40%Z of domestic sales in this scenario.

The Low Gas Price scenario has essentially symmetrical results
in the opposite directionm. Total sales increase, the hybrid share
drops, and again the elasticity of response is around unity: a
1Z change in hybrids for each 1% change in the real price of gasoline. '

Changes in electricity prices are naturally less significant
than gasoline, but still have substantial effects: each 1Z .change in
real electricity prices yields a 0.5%Z change in hybrid sales, lower
prices yielding higher sales. '

The mid-size/intermediate segment of the market is too impor-
tant to ignore as .Table 4 shows. Despite the fact that the larger
cars benefit mora from "lhybridization" and are relatively more cost
- effective, the total price and the capitalized cost per mile of
mid-size hybrids are both lower thanm the fullsize/luxury hybrid
models, and the size of the total mid-size market--one-third of
domestic sales--makes this too important to ignore. In general,
mid-size hybrids take a smaller share of the mid-size market than the
large hybrids do of theirs, but mid-size hybride accouulL for between
417 and 49% of all hybrids in 1990 depending on the scenario. The
higher the purchase cost differential, the lower the mid-size share of
hybrids, while higher gasoline and éelectricity prices boost the
mid-size share.
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TABLE 3
) HYBRID SHARES OF NEW REGISTRATIONS
= * . (%)

Scenario - - 1985 1990 1995 2000
Sévere Regulation 5.2 45.5 45.9 45.0
Low Price Bedonic 5.2 26.3 25.6 24.2 .
High Price Hedonic ~ 0.5 5.2 4.6 4.0
Low Price Hedonic with:

Low -Gas Prices 4.9 18.7 17.6 16.3
High Gas Prices 5.1 33.4 33.0 32.0
Low Electricity Prices 5.2 27.6 26.8 25.6
High Electricity Prices 5.2 22.5 21.6 20.3
TABLE 4
MID-~SIZE SEARE OF HYBRID SALES
(%)
-Scenario 1985 1990 1995 2000
Severe Regulation  48.7 48.4 50.6 52.1
" Low Price Hedonmic _48.7 47.8 49.0 50.5
High Price Hedonic 49.2 40.7 40.9 42,2
Low Price Hedonic with:
Low Gas Prices 51.6 47.3 48.2 49.7
High Gas Prices 49.9 48.9 50.1 51.6
Low Electricity Prices 48.7 47.5 48.9 50.5
High Electricity Prices 48.7 48.5 49.4 50.9
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TABLE 5 -
~_ GASGLINE CONSUMPTION |
) (billion gallons) -
__ Scemario . - 1985 1990 1995 2000
Control - No Byﬁrids' 79.5 76.2 82.6 93.7'
Severe Regulation 79.5 69.3 62.6 64.4
Low Price Hedonic 79.5 71;3 70.8 77.7
High Price Bedonic .79.6 - 75.3 80.4 90.8
- Low Price Hedonic with:
Low Gas Prices 90.2 82.7 84.4 93.8
High Gas Prices 72.4 64.1 61.8 66.6
Low Electricity Prices 79.5 71.2 70.4 77.0
High Electricity Prices 79.5 71.8 72.4 80.0
TABLE 6
HYBRID ELECTRICITY CONSUMPTION
(billion KWH)

Scenario 1985 1990 1995. 2000
Severe Reéulation | 1.71 82.78 255.22 391.07
Low Price Hedonic 1.71  60.73 156.81 222.38
High Price BHedonic 0.18 10.0 28.94 40.53
Low Price Hedonic with: .

Low Gas Prices 1.78 45.41 120.22 170.03
High Gas Prices 1.52 66.07 180.25 262.81
Low Electricity Prices 1.72 63.02 164.75 235.22
High Electricity Prices 1.66 51.74 131.0 183.76
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. Finally,.‘:we examine the implications for fuel use of hybrid
sales. The petroleum fuel savings are a joilnt function of hybrid
sales and gasoline prices. As shown in Table_ 5, the Severe Regulation
scenario saves 20 billion g‘allons per year by 1995 (24%). The baseline
Low Price HBedonic also saves Substantial amounts-~over 11 billion
gallons: Bowever, 307 lower gasoline prices would then increase
conventional vehicle sales of less efficient vehicles, encourage more
driving, and would be sufficient to completely offset the-savings from
hybrid vehicles. Interestingly, 307 higher gasoline prices, with
low-priced hybrids, would yield the samé results as enforced regula-
tion of sales in the Severe Regulation scenario. Electricity prices
have a slight effect, a 307 increase raising gasoline consumption by
2.3Z—an elasticity of under 0.1%. ‘




A GUIDE TO CONCEPTS AND MEASURES USED IN .

~

THE WHARTON EFA MOTOR VEEICLE MODEL

"CARS IN OPERATION, YEAR-END"
(See Tables 1.00, 4.00 - 5.20, MID-YEAR estimates in Tables 6.00 - 7.10)

Derived from R. L. Polk’s estimates, adjusted to exclude compact
passenger vans (Sportvan, Clubwagon, VW Bus, etc.). Lower than total
registrations, which double-counts cars registered in more than one
state and includes cars registered but scrapped. Vintage-  estimates
are based on a twenty year life and vintage-specific survival pro-
babilities, which wvary over time with a given distribution. Vehicles
by class and by domestic or foreign origin are derived from applying
the same survival .probabilities to the sales of each class.

‘MRETAIL SALES", and "NEW REGISTRATIONS"
(Tables 1.00 - 3.20)

Both exclude compact vans, and adjust for missing data. New registra-
tions .are cars put into use, therefore, are slightly lower than
reported sales, and lag them by.1-2 months.. New registrations detail
is better and provides the data for the distributions by class and

.domestic versus foreign. T

"SCRATTAGL"
‘(Tables 1.00, 8.00, 801)

Historically, estimated by identity, given stock and new registrations
data. Total scrappage is forecast behaviorally, allocated by vintage
~with the "normal" survival probabilities, and allocated by class based .

upon class shares in the stock. : :

"VEﬁICLE MILES"
(Tables 1.00, 9.00, 9.01)

Taken from Highway Statistics, these are for cars only, excluding
motorcycles. Urban and rural travel are predicted separately due to
their very different trends. :
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"MPG ESTIMATES" - - .
"TOTAL FLEET MPG (WEFA)",. "NEW CAR FLEET MPG (EPA)", "DOMESTIC",
"FOREIGN", "MPG {WEFA)",. "MPG (EPA)", (Tables 1.00, 14.00 - 15.10)

WEFA estimates are actual "on-road" performance, based on a massive
database of individual car road tests by CONSUMER REPORTS. City and .
highway estimates and forecasts are based on vehicle curb weight,
engine -displacement, cylinders, transmission type, and technological
-changes. New car fleet .estimates aré sales-weighted class estimates.
The total fleet estimate is a vintage stock-weighted estimate of past -
mpg ‘s allowing for lower miles driven by older cars. It is consistent
with the "Highway Statistics" average. The EPA estimates are also
based on individual car drive-cycle results, city and highway being
predicted by the same auto characteristics as the WEFA estimates. The
class averages are 55-45 weighted, and sales-weighted to yield new car

fleet estimates.

SIZE CLASSES

Five sizes are distinguished:

Subcompact - 'up to 100" wheelbase (historically); 1975 average curb
weight = 2803 1lbs. domestic, 2392 1lbs. import; 1985 projections 2300,
2094; perceived as "tight" 4 passenger, primarily for 1-2 passenger
travel, increasingly so by 1985. : :

Compact - 100" to 111" (historically); 1975 average curb weight = 3429
lbs. domestic, 2882 1lbs. import, 1985 projections 2700, 2698; ''roomy"
4 passenger, becoming "tight'" 4 passenger.

Mid-Size (Domestic omnly) - 111" to 118" (historically); 1975 = 4170
lbs., 1985 = 3000; roomy 4-5 passenger, becoming 4 to "tight" 5;
sportier/powered-up compact and "stripped'"/low power fullsize substi-
tutes, very few V8°s (15%).

Fullsize (Domestic only) - over 118" (historically); 1975 = 4656 1lbs.,
. 1985 = 3200; 6 pasenger cars, becoming 5 to "tight" 6 by 1985, few
V8°s (20%), much lower power.

Luxury - classified by price; domestics are fullsize dimensions
(except Corvette), foreign vary widely in size. Curb weights: 1975
domestic = 5022 1lbs., foreign = 3595, 1985 domestic = 3500, foreign =
2808. Domestics are higher quality, more luxurivus, fullsize, more
power, more options and V8°s. Foreign correspond to more luxurious
compact-size cars.
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. METHODOLOGY

Our primary approach to this study was to modify the existing
Wharton EFA Motor Vehicle Model to allow for the inclusion of hybrid
vehicles and to utilize pre-existing empirical work relevant to the
market penetration-of a new technology.

The Motor Vehicle Model predicts the desired composition of
.the vehicle fleet, divided into eight classes: foreign subcompact,
domestic subcompact, foreign compact, domestic compact, mid-size,
fullsize, foreign luxury, and domestic luxury. The desired share
equations are based upon 1972 cross-sectional state data, with each
class share a function of income variables, family size wvariables,
population age distribution, a 9 the class cost per mile relative to
competing (substitute) classes.™ .

The procedure followed here is to first predict or assume
the '"desired" hybrid shares of each market segment, for mid-size,
- fullsize, and luxury "domestics. Given the hybrid shares, the model

then proceeds normally, consistently predicting desired shares for all
mid-size, fullsize, etc.. These then enter the predictions for desired
stock, and the new registrations shares. Together with the predic-
tions of total new registrations and scrappage, these yield hybrid new
registrations and stocks by class.

~ In performing this -analysis, we computed capitalized cost per
mile measures for the hybrids corresponding .to our methodology for
regular cars. We assumed that repair, insurance, and other non-fuel
operating costs would be proportionately similar to non-hybrids. Fuel
costs were .computed under the -admittedly simplifying assumptions of
~all highway use being with the gasoline engine, at the same miles per
gallon as non-hybrids, while 60%Z of urban driving was performed

l/The Wharton EFA Motor Vehicle Model is fully documented

in George R. Schink and Colin J. Loxley, An Analysis of the Automobile

Market: Modeling the Long—-Run Determinants of the Demand for Automo-
biles, February 19//, and in Colin J. Loxley, Tim Osiecki, Kate
Rodenrys, and .Sheela Thanawala, Revisions to thé Wharton EFA Auto-
mobile Demand Model. The Wharton EFA Motor Vehicle Demand Model
(Mark 1), draft, June 1978, both reports prepared by Wharton EFA for
the Department of Transportation, Transportation Systems Center,
Cambridge MA. '
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~using the electric motor, at 1.6 miles. per KWH for wid-size, and 1.3
miles per KWH for fullsize and luxury.="  Overall, these assumptions
probably slightly favor-the hybrids. i -

The analysis assumes that hybrid sales and scrappage adjust at
the same speed with respect to the gap between desired and actural
stocks as the non-hybrids of the corresponding class. It is also
assumed that the survival probabilities -by vintage are equal. On this
basis, the vehicles in operation computation is modified to include
hybrids, and the new domestic EPA mpg and total fleet average mpg.
identities are calculated with the hybrids included.

The final modification was to the urban vehicle miles equa-
tion. Miles per vehicle are a function of the "real" fuel cost per
mile, real disposable income per capita, and the ratio of urban
licensed drivers to total vehicle stock. The fuel cost term was
modified to reflect the combined gas and electricity costs, yielding a
specific hybrid urban mileage forecast.

HEDONIC SHARES

The shares of hybrids in the desired stock by class are
estimated using the hedonic choice model outlined in "The Impact of
Electric Passenger Automobiles on -Utility System Loads, 1985-2000'",
by E. Patrick Marfisi, Charles U. Upton, and Carson E. Agnew, a
report by MATHTECH, Inc. for EPRI, November 1977.

) InﬁthiS'analysis,~Shares By~size class are estimated relative
to subcompacts as a function of vehicle attributes (capitalized cost’
per mile, automatic transmission fraction and passenger capacity) and
variables shifting the -attribute coefficients (SMSA population as a
percent of total roadway per land area, and geographical dummieg).
The hybrid share can be estimated by using the hedonic choice equation
‘and assuming a set of attributes for hybrids. The fraction of
hybrids with automatic transmission is set at one (a desirable
attribute); and the seating capacities are assumed to be .slightly
‘larger (by 0.5 on average) than regular cars in the same class,
reflecting a perception of hybrids as '"larger"

l/Assumptions supplied by South Coast Technology, Inc.




The equation used is:

-1n (smii = In (SHRST) = "(US FAUTO - USSTFAUTO) * (4.417

-0052 NPMET + 325 RW/LA - 2.2150 DUMW) +.(CPM_ CAP

N ' — CPMSTCAP) * (-138.4 + .463 NPMET - 5.09 RW/LA

2

+ 21.72 DUMW - 0.5DUMS) + (Npi' - NPSTZ) -

* (.19 - .00041 NPMET + .002601 RW/LA - .002959 DUMW
4 .002345 DUMS) + DUML + (1.357 + .008593 NPMET + .234 RW/LA
-~ .296 DUMW + .43 DUMS)

where:

SHR, = Share of size class i, i = subcompact, compact,
mid-size, mid-size hybrid, fullsize, fullsize
hybrid, luxury, and luxury hybrid

~ SHRST = ‘Share of subcowmpacts
USiFAUTO = Fraction of size class 1 with automatic transmission
USSTFAUTO = Fractiop of subcompacts with aufomatic transmission
NPMET = GSMSA population as percent of total
| RW/LA " .= Roadway per iand area

DUMW = ﬁummy for'wesiern states

DUMS = Dummy fof southern states

CPMiCAP '4= Capitalized cost per mile, size class i

CPMSTCAP_. = (Capitalized cost per mile, subcompacts |

NPi = ‘Passengervgapacitf, size élaés‘i

NPST = - Passenger capacity, subcompacts

DUML = dumﬁy forhluxury,cars, =-1 for luxury cars, 0

otherwise
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- - /What‘this procedure does is to enter some qualitative vehicle-

_characteristics which induce purchaseé despite a possibly adverse
relative cost, and which provides a tentative méans of analyzing the

appeal of a completely new design. Clearly the qualitative aspects -

are still "very limited. Nonetheless, the predictions which result

appear very reasonable. The unquantifiable component is the impact of

uncertainty about future petroleum fuel supplies, although the present
‘and pear future should provide some useful insight from diesel

sales developments.
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.~ HYBRID STUDY CONTROL FORECAST
ASSUMPTIONS

The Control Forecast, before the inclusion of hybrids, uses as
its dipput assumptions for economic and demographic variables the
February 1979 Wharton Annual Model Year 2000 Forecast. This predicts
slow real growth and high inflation for 1979-80, with the probability
of an actual recession and the strength of the recovery dependent upon
the severity of fiscal and monetary restraint applied to control
inflation, and what domestic and international energy policies are
implemented. ’

In the absence of any severe shocks, the long-term.trend
for annual real GNP growth is projected at 3%, with réal per capita
disposable income averaging just below 2% annual growth, during the
1980°s, and 2.6% for the decade 1990-2000. Inflation is projected to
decline at a moderate pace, with growth in the consumer price index

averaging over 6.5Z for 1980-85, falling .to 5% for 1985-90, and

remaining at around 4.5%7 for the rest of the century.

Sectors of the economy experiencing strong growth are pre-

dicted to include investment expenditures and both exports and
- imports. Both consumer durables and services are expected to show
above average growth. Mining, durables manufacturlng, and utilities
are the leading industrial sectors.

For fiscal policy, it is assumed that real government expendi-
tures will show slower growth than past trends, and decline as a share
of real GNP. As a consequence, the federal deficit is steadily
diminished, moving into balance in the late 1980°s. The key energy
assumptions include a gradual progress towards decontrol of domestic
oil prices, being completed in the later 1980°s. The long-term OPEC
i .policy is assumed to be to raise prices at about the U.S. inflation
rate.

Lk



The demographic assumptions .used are taken from the Bureau of
the Census, Current Population. Report P-20, July 1978. These utilize
the Series II fertility. assumption, implying population growth in the
0.9% range. The size of families continues to fall, with family
formation and the number of single individuals outpacing general
populatiqn growth. The aging population yields a declining proportion
in the lower age brackets, and contributes to the rapid slowing down
of growth in licensed drivers. - -

The gasoline price projection uses the-rate- of growth of real
gas prices specified for the median case. The average 1978 price for
regular gas is 65.3 cents/gallon (compared to the 72.0 specified in
the sensitivity assumptions, Table B-1).- Our 1990 "real" price
deflated by the CPI is, therefore, 110.0 x 65.3/72.0 = 99.8¢/gallon.
The rates of growth in gasoline prices are extremely high, and defin-

‘itely in the upper  range of the possible trend. The Wharton Annual

Model forecasts the gasoline price consistently based on assumed OPEC
prices and the domestic energy situation. Assuming an average imports
price/bbl of $19.20 by 1980 (up 30% over 1978) with a 6.5% annual rate
of increase thereafter, and with full domestic decontrol by 1986, the
1985 Annual Model gas. price reaches $1.26 (vs. $1.38).

A

All of the specific assumptions utilized in the forecast are
shown in the ""MARCH CONTROL FOR HYBRIDS" -output, Tables 17.00-23.10,
and 32.10. Except for the specific variables changed in the various’
hybrid vehicles scenarios, these remain unchanged for all the hybrid

‘forecasts.

Forecast Results

.The following Summary Table presents the long-~term trends for
most of the key varlables. Despite the current short-term weakness,
the long-term outlook is for a moderately good growth path. A decline
in real income and high inflation cause a decline in sales in 1979-80,
but the sales rebound during the early 1980°s averages 2.7%1 per yéar.
Sales growth slows during the late 1980°s, but averages over 2% during
the 1990°s. This robust long-term trend 1s supported by good turnover
of the stock, with both the sales and scrappage rates reglsterlng
levels close to their historical averages.



N
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HYBRID STUDY CONTROL FORECAST SUMHARY TAI‘“.E
e 1970 1915 1978 1960 1985 . ___19%h 1995 _angn
RETALL SALES, TOTAL (mitls) 8.4 8.7 . 1.3 . 1.0 12.6 13.) 15.2 16.7
avernge annual_ grouwth roate e NS ., 9.2 -1.3 2.8 1.1 ' 2.1 1.9 ..
COMPACT VANS (mills) 0.115 T 0.124 0.175 0.185 0.200 0.290 0.350 0.410
avernge annnal growth rate 1.5 o 12.2 i 2.8 1.0 2,2 3.8 ' 3.2 _.
HEH CAR SALES (mille) 8.3 8.6 - 11.1 10.8 12.3 13.0 16.9 i 16.3
average suniul prowth rote 0.5 9.2 -1.4 2.1 1.l 2.1 1.8
PHIORTS SUARE 1) 14.2 18.2 7.8 17.0 16.4 18.9 20.1 o
AVERAGE NEW CAR PRICE $ 3,833 5,427 6.830 7,896 11,043 - . 14,462 - 10,749 - 24,001
averape annunl proweh rate 1.2 8.0 1.5 6.9 5.5 5.3 5.1 = .
COST I'ER MILE . T30 13.9 20.3 25.2 29.3 . 41,6 . 57.0 75.2 ¢ 98.6
averape auwnnal grovih rate - i-9 1.5 1.8 1.3 6.5 5.1 5.6
CONSHMER PRICE 3NDRX (1967-100)) 116.3 161.2 195.3 221.2 1.6 ~ 396.8 497.7 618.4
average annual provth rate 6.7 ° 6.6 1.9 6.5 . 5.0 4.6’ h.ob
DISE. FAMILY [HCOME (1972%) 9,810 9,420 9,830 9,720 10,000 10,490 ll.3l|0~i . 12,300
average anaual_prowth rate e.8 1.4 -0.6 0.6 1.0 1.6 1.6
H

SALES RATE 0.105 0.088 0.110 0.105 0.110 0.407 i 0.114 0.115¢
SCUAPPAGE RATE 0.0717 0.062 0.107: 0.085 0.092 0.094 0.098 0.097
CARS [ OPERATUIML YEAR END .(mlila) 81.4 95.6 99.4 -102.9 1.1 120.5 129.5 140.7
average ounual provih rate 3.3 1.3 1.7 : 1.1 1.3 1.5 1.7 §
TOTAL POPULATION (mills) 204.9 213.5 . 218.5 222.2 233.0 243.6 252.9 260.5 ;
averape annual prowth rate . 0.8 0.8 0.8 1.0 0.9 0.8 0.6 ____ 3

S ) . z"
LICENSED DREVERS (mitls) 1.s. 129.8 141.2 147.2 159.5 169.7 178.2 . .188.2
averape namnal provth rate 3.1 2.8 2.1 _1.6 1.2 1.0 1.1 . ;
VENLCLE HILES (mille) 891 . 1,028 1,186 1,245 1,347 1,499 . 1,694 . 1,916 . Z
average vnnunl prowth rate : : 2.9 4.9 2.5 1.6 - 2.2 2.5 : - 245 ;P
AVERAGE TOTAL FLEET MG 13.6 13.5 13.8 T 16.9 19.7 20.5 v 20.5
sversge ammal provih rate =0.1 0.7 1.4 3.5 3.0 0.9 .~ 0.0
FUEL consuirr ol (bille) 65.7 76.0 - 86.2 87.6 19.6 76.2 82.6 93.7
avetage smual growth rate 3.0 4.3 : 0.8 =1.9 0.9 1.6 . 2.6

oL ' "

B wrin’ Wi wesin R S 35.1. 51.2 65.3 80.7 138.2 202.8 254.) 316.0

%01-4
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~ The composition of sales is. not expected to shift dramatically
in the short-term as each segment goes throiigh a downsizing program
through 1985. - The downsizing, together with technological improvement
to engines and transmissions, is assumed to yield compliance with the
CAFE standards, provided significantly stricter emissions and safety
requirements are not imposed. Small domestic car base prices do
increase less rapidly than the larger models’ in order to maintain
their market share versus ijmports. The imports share drops in 1979
due to discontinued 'captives” and VW of America production. - We
project increasing domestic production of former imports through
1985. :

. In the long-run, we project increases in the small car shares,
at the expense of fullsize. The fullsize declines from an 18.4%
share of the total in 1979 to 11.5Z by 2000, while subcompacts grow
from 25.1Z to 28.1Z. The foreign share increases reaching a plateau
of 20Z in the mid-1990°s, largely due to less rapid increases in
imports prices. The composition of the stock of vehicles changes
accordingly, and more dramatically. From 1978 to 2000, the subcompact
share of total stock grows from 20.7% to 27.4%, compacts grow from
19.5Z to 22.9% mid-size go from 24%Z to 25.8Z, fullsize declines -from
26.5%Z to 13%, and luxury rises from 9.3% to 15.4%. The-overall
foreign share climbs from 14.5%Z to 20%.

The average new car purchase cost is projected to rise rapid-
ly, at 7% per year through 1985, and averaging over 5% through the end
of the century. With the rapid rates of increase of other operating
costs, particularly insurance ‘and gasoline, the total capitalized cost
per mile rises even more rapidly, despite the offset of rapidly
improving new car fuel economy 'up to 1985. These high inflation
rates are, of course, general throughout the economy and hence the
"teal" cost per mile (relative to the CPI) increases by slightly under
17 annually during the forecast period.

The number of cars in operation reaches 141 million by 2000,
a 1.6Z annual.average growth .rate. Market saturation.increases
slightly, the ratio of cars to licensed drivers rising from 0.7 in
1978 to 0.75 by 2000. With the very rapid fuel price increases
combined with only moderate income growth, vehicle miles per car shows
no growth through the mid-1980°s, and averages. only 0.6% per annum
for 1985-90. Thereafter, '"real" gasoline prices are assumed to remain
constant, and stronger real income growth yields an average annual
growth rate of 0.9%Z. The growth of vehicle stock and miles per
vehicle thus combine to yield vehicle miles traveled (VMI) growth well
below historical trends, at only 1.6Z per year for the early 1980°s,
and slightly under 2.5%Z thereafter. Urban travel continues to grow
substantially more rapidly than rural/highway, reaching 67Z by 2000.
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The low vehicle miles growth, together with the better than
3% -per year average improvement in fleet-- average fuel efficiency
during the decadé 1980-1990, leads to declining fuel consumption.
From the peak of 87.6 billion gallons in 1980, consumption falls to a
low of 76.2 1im 1990, a 13% decline. Consumption rises significantly
" during ‘the late 1990’s with the onset of remewed VMT growth, zero mpg
improvement, and constant real gas prices; nonetheless, it is 1998

before the 1980 peak is- exceeded.
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S . . SE
MARCH CONTRNOL WITH LOW PHRICE HYBRINS IN {98S '
TADLE: 1,10 HYBRID CARS '

LINE 111 E M 1985 1986 19A7 1908 1069 1990 1991 1992 1993
1 J|nislNFn SHARE (IF HYRRINS -IN MIn-SIZE 1 | 10,00 20,00 40,00 60,00 80,00 100,00 1no,00 ' 100,00 100,00
2 11 FuLL SI1Z2¢€ N to,00 20,00 40,00 60,00 A0,00 100,00 : 100,00 100,00 100,00
301 LuxtuRy . | 10,00 20,00 40,00 60,00 80,00 ton,o00 100,00 100,00 100,00
4 iy . ! .

S 1INEw RFGISTRATIONS OF uvnntns ©OMILL VEHI 0.608 1,224 -2,338 3,383 4,466 5,519 5,921 6,150 6,404
6 11 XSHERE 5.2 10,2 19,8 28,8 37,3 45,5 4s,6 us,7 45,9

“ 7T b1 MID=ST2E . ’ | 0,296 n,s593 1,128 1,636 2,162 2,673 2,902 3, 0u2 3,188
no XSHARE | 2.5 4,9 9.5 13,9 18,1 22,0 27,3 22,6 22,9
9 |1 FuLL sl1zr. | 0,207 0,41t 0,758 1,0UAR 1,327 1,578 1,667 1,715 1,768

10 11 ' XSHARE! . 1.8 3,4 6.4 8,9 11,1 13,0 t2,8 12,7 12,7

11 .1 Luxuny . L I, .0,104 6,220 0,452 ~ 0,699 0,977 1,268 1,352 1,597 1,448

e |1 XSHARE | 0.9 1.8 3.8 5.9 8,2 10,4 fo,4 10,4 10,4

13 11 I’ .

14 LIYEAR END STOCK OF HYBRIDS MILL VEHI 0.607 1,825 4,148 T,u86 11,864 17,221 272,860 28,540 54,187

1S 11 MID=-SIZF | 0,296 0,RA86 2,008 1,621 S. 741 8,335 11,101 13,913 16,734

16 1 FULL SI1ZE | 0,207 0,616 1,368 2,403 3,701 5.227 6,806 8,373 9.908

17 1t LUXURY ! 0.104 0.323 0,774 1,062 2. u22 3,658 4,9%4 6,254 7,546

A |

19 EIHYRRID PHURCHASE PRICE i . ’ )

20- 11 MIp=SIZE | 15405, 16309, 1724¢, 18199, 19165, . 20184, 21263, 22400, 23582,

et 11 FIML SIZ2E | 16098, §7038, 18013, 19005, 20007, closu, . 22181, 23361, 245AS,

22 L1 LUYXURY | 22106, 23366, 246172, 26003, 27348, 28769, 30268, 31851, 33u92,

2y 1t | .

20 FIIYAR]ID CAPITALIZFD CUST PER MILE $/MI_EN ' :

2S5 11 MIp=-S12¢E | 0,477 0,508 0,540 0,573 0,608 0,6u4 0,680 0,719 0,760

26 11 FuULL SIZE | 0,503 0.535 0,569 ., 0,604 0,64t 0,678 0,716 0,797 0,800

21 11 LUXURY | 0,613 0,651 0,691 0,732 0,776 0,620 0,865 0,914 0,964

°8 1 | .

29 FINYBRRIND VEHICLFE MILES(FLECTRIC) AILL MILESI 2.u39 95,789 24,094 47,078 78,420 118,352 teu, 7403 213,678 26U, ug}

30 1) I 4 : ) . _

JI VLIELECTRICTTY CONSUMEﬁ BILL KNHI 1,708 6,844 16,851 32.929 54,851 82,7719 115,203 149,370 11A4,R10

327 1 |

33 JITOTAL DOMESTIC NEW CAR MPG (EPA) [ 28,14 28,62 29,64 310,71 31,80 32,94 }2.96 32.97 ,32i°°

34 41 I : . _

35 {IDVERALL -FLEET MPG (WEFA) | 16,94 17,73 18,58 19,60 20,78 22,07 23,50 ‘24,79 26,91

36 -1 |

37 LIAUTH MOTOR FUEL CONSUMPTION AILL GaL) 79,502 77.818 16,234 74,155 71 170 69,262 67,078 65,357 bu,04u8

A PRODUCT OF WHARTON EFA, INC,

L01-4d
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THE VIHARTON EFA MOTD

HICLF. DEMAND MODEL

1999

100,00

100,00 -

100,00

6,974
4S,1
3,624
23,5
1,680
10,9
1,670
10,68

58,81n
29,711

15,569
13,537

31954,
33232,
45085,

1,052
1,105
1,324

$30,2A3

369, 381
32,97

30,62

2000

100,001
100,001
100,001
[

7., 0601
45,01
3.6A31
23,51
1.6681
10,61
L7138
10,91

|
60,981 |
30,9761
15,8531
Clagis
[

S
33595, |
‘30925, |
47360, 1
|

l

11101
1.1661
1.3961

[
S61,7u7]
[
391,0691
|

12,951

[

30,881

|

) ) MARCH CONTROL WITH LOW PRICE HYBRIDS IN 1985
TABLE 1.10 HYRRID CARS

LINE ) 1 TEM 1994 1995 1996 1997 199n

.-----o-------O------------------------.-----------------.---'n--—-----------------------.—----------------J.-
1 TIDESIRED SHARY (F HY3IRIDS IN MIp=SIZE 14| 100,00 100,00 100,00 100,00 100,00
2 I FuLL S17€ | 100,00 100,00 100,00 100,00 100,00
3 1 LIXHRY | 100,00 100,00 {00,00. 100,00 100,00
n o4 ) . |

S LINEW REGISTRATIONS (F HYRRTDS  MILL VEHI 6,470 6,584 b6.627 6,777 6,A73
6 1) XSHARE | 45,9 45,9 ©uS,7 45,4 45,3
"7 M1 MID-SIZE | 3.250 3,334 3,386 3,49} 3,558
A XSHARE | 23.1 23,2 23,3 23,4 23,4
"9 ) FULL SI1ZE | 1,751 1,749 1,708 1,700 1,690
1ot ISHARE | 12,4 12,2 11,8 i1,d 11,1
Ly b LUXURY ’ | 1,469 1,506 1.532 1,586 1,626
12 11 XSHARE | 10,4 10,5 10,6 10,6 10,7
13 11 . | .

19 VIYEAR END STOCK DF HYRRIDS MILL VEHI 3?.5“0' 4n,528 48,964 52,841 56,117
1S |1 MIDp=ST7E t 19,444 21,997 20,316 26,391 28,187
I 11 FUOLL SI12¢ | 11,320 12.579 13,631 14,474 15,115
17 1 LuxuRy | a,.784 9,952 11,017 11,9717 12,818
14 N | : .

t9 JIHYHRRID PURCHASE PRICE | :

20 10 MID=31ZF I 2ugsy3, 261713, 271543, 28940, Joyes,

) 10 FULL S1ZE | 25911, 27265, 28678, 30122, 31658,

22 |11 LUXURY 1 35270, 37084, 38979, 40915, 42915,

23 1 1

20 FIMYARID CAPITALIZED CNSY PER MILE S/MILEI

25 11 MIn=-STZE | . 0,803 0,849 0,898 0,946 0,998

L 1t FuULL SIZE ' I 0,845 0.893 0,944 0.994 f,0u8

21 1§  Luxumy | 1,018 1,074 1.134 1,194 1.257

on 1y |

29 | THYHRID VEHICLE MILES(ELECTRIC) BILL MILESI 315,774 365,577 412,024 454,964 494,568
0 W1 | :

31 FHELFCTRICITY CONSUMED BILL KWHI 220,555 255,22) 287,503 317,249 3u4,706
J2 11 . |

Y3 1GTOTAL DOMFSTIC NEW CAR MPG (EPA) | 37.98 32,98 32.98 32,98 32.97
34 1) : I ’

1S FINVERALL FLEFT MPG (WEFA) | 27,11 28,11 28,97 29,69 30,23
36 11 )

37 LIAUTN MAOTOR FUEL CONSUMPTION HILL GALI 63,159 62,564 62,190 62,136 62,557

63,353

bu,u181

A PRODUCT OF WHARTNN EFA, INC,

801-€



: THE WHARTON EFA MO VEHICLE DEMAND MODFL co . AGE
LOW PRICL HYNRIDS - HENONIC SHARES

i TABLE 1,10 HYRRID CARS

LINE 1 TEM 19AS 1986 1987 19R8 . 1989 .|990 ' 199 1992 1993
I 1IDESTRED SHARE NF HYHRIDS IN MIn-SIZE i 19,00 . 20,00 30,00 40,00 4s,00 52,30 §2,20 52,10 51,70
2 11 FULL SIZE ! 16,00 20,00 40,00 50,00 60,00 67,10 67,10 66,90 66,70
J LUXHRY : | 10,00 20,00 30,00 40,00 45,00 49,80 09,90 49,90 49,70
10 ' I
S 1INEW REGISTRATIONS OF NYRRIDS -  MILL VEHY- 0,608 1,224 1,973 2,513 2,899 3,278 y,020 - 3,543 3,661
T XSHARE | 5.2 10,2 16,4 20,9 23,6 26,3 26,3 2642 26,1
T Il MID-S1ZE ' | 0.296 0,593 0.8AB 1,168 1,348 1,566 1.6U6 1,709 1,710
a1 XSHAREI 2,5 ¢,9 1.4 9.7 11,0 12,6 - 12,6 12,6 12.6
® || FULL §1ZF oy 0.207 0.411 - 0,737 0.871- 0,994 1,079 1,116 1,048 . 1,184

e n YSHARE |- 1.8 . 3.4 6.1 7.2 8,1 8,1 B.b 8,5 B, 4

19 1 LUXURY : . ] 0,104 0.220 0,348 R 0,557 0,63} 0,663 0,686 0,710

12 1 : XSHARE | 0.9 1.8 2.9 3,9 4.5 . S,| 5,1 S, 5,1

13 1 1 : : ;

I 1IYEAR END STNCK NF HYRRIDS MILL VEMI 0,607 1,825 3,780 6,255 9,078 12,219 15,417  |A,5R9 21674

1S 11 MIN=S]2€E | 0.296 - 0,886 1,766 2.916 4,228 5.7}0 7,269 B,BQU 10,302

16 11 FULL SIZE , I 0.207 0,616 1,347 2,204 3,174 4,203 5,2u0 5,259 7,242

17 1 LUXURY | 0,104 0,323 0.668 f.134 1.678 2.267 7,908 - 3,526 4,130

n 1| ! :

17 1IHYNRID PURCHASE PRICE | , . ; :

20 11 MID=SI7F | 15405, " 16309, 172046, 18199, 19165, 20184, 21263, 22400,  235K2,

21 11 FuULL S1ZE | 16098, 17038, 18013, 19005, 20007, 21064, 22181, 23381, 24535,

22 11 LUXURY I 22106, 23366, 2u672, 26003, 27348, 28769, 30268, . 31ASi. 33492,

23 1y : : I :

24 1IMYRRID CAPITALIZED CNS1 PER MILE  $/MILEI ‘ . L ' ‘

25 11 MIN=-SIZE t- 0,477 0,508 0,540 - 0,573 0,608  0,6u4 0.680 0,719 0,760

26 |4 FULL SI2E i 0.503 0,535 0.569 0,604 0,641 - 0,678 0,716 0,757 . 0,800

27 11 LUNURY I 0.613 0.651 0,691 0,732 0,776 0,820 0.865 0,914 0,964

2h [N} | . ' 1

29 1IMYBRID VEMICLE MILES(ELECTRIC) BILL Mchs| 2.439 9,789 22,614 40,585 62,060 86,530 113,427 141,193 (69,567

30 1) .

31 LIELECTRICITY CONSUMED BILL KNHI 1.705 6.844 15,853 28,488 43,567 60,726 79,556 98,984 {18,A3|

32 11 | :

33 11TOTAL DOMESTIC NEW CAR PG (EPA) - 1o+ 28,14 28,62 29,30 29,81 30,14 30,48 30,08 30,47 10,44

3 ) I ‘ }

35 | IOVERALL FLEET MPG (WEFA)D i 16,94 17,73 18,56 19,48 20,42 21,32 22,21 22,95 23,57

36 1) P ‘

37 LIAUTO HMOTOR FUEL CONSUMPTINN BILL GAL) 79,502 77,818 .76,290 74,540 72,786 264 70,320 69,806  69,74]

--------------------..---------------.---------------------------------------------------------------------------c-------------.

A PRODUCT OF WHARTON EFA, INC,

3
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' . THE WHARTOM EFA M(' VEHICLF DEMAND MADEL . , AGE 4
’ . LOV PRICF HYBR)ua = HEDUMIC SHARFS

TARLE * 1,10 HYBRID CARS

A PRODUCT OF WHARTON EFA,

INC,

‘ _ ' 1994 1995 1994 i9ar ‘1998 1999 2000

---------- LR R R Ry Y X Y ---.-o--.--------.-----—-----------------—---.-----.--—-y------‘—---e------‘--

L TIDESTRED SHARE OF HYWRINS IN MIN=SIZE 1 4] 51.30 50.90 50,60 50,50 50420 49,99 49,40l
2 11 FnLL SIE j 66,30 65,90 65,70 65,70 65,50 65,20 6u, 70
Y 14 LVXURY ' i 40,40 49,00 48,90 48,90 48,80 48,60 an,201
u )y : : L I, . |
S VINFW REGTSTRATIONS OF HYRBRINS - MILL VEHI 3.663 3,691 3,685 3,749 3,781 3.812 31,8271
6 1 XSHAREI - 25,8 25,6 25,3 .25.0 24,8 24,5 24,21 ¢
711 wMIn=-SIZE | 1,783 1,808 1,821 1,867 {1,892 1,917 1,9341
8 I . . XSHARE | 12 b 12,5 - 12.5 12,9 12.4 12,3 12,31
2 11 FIRLL SIZE . | .16% 1.153 1.124 1,115 1,104 l.092 1,0761

10 1) . XS4ARE 8.2 8,0 7.7 7,4 1.2 7.0 6,81

1 11 LUXURY ) i 0 717 0,730 0,744 0,767 0.785 0,401 0,8171

12 1 ) XSHARE S.1 S.! S.1 S.! S.l 5,2 5,21

13 1 C ! . : ‘ i

14 LIYEAR END STOCK OF HYRRIDS . MILL VEHI 21,515 27.045 29,192 30,979 32,422 33,560, 34n,6181 .

IS |} MID=SI12E ] | 11,697 12,958 14,053 14,993 15,7177 1,422 16,9341 '

16 V1 FULL SIEZE | 8,122 6,878 9,478 9,928 10,246 10,450 10.55%1

17 11 LUXURY | 4,695 5,209 S.b662 6,058 6,398 6,6RA8 64,9311

18 11 U | |

19 LINYRRTD PURCHASE PRICE I X |

20 11 MIn=S12¢ | 2upsl, 26173, 27543, 28940, Jouze, li9suy, 31595, |

P 1 FML SIZE | 259114, 271265, 28618, Joj22. 31658, 33232, 34925,

22 11 LyXURY . f 35270, 37084, 38979, uo91s, 42917s, us0as, u7360,1

23 |1 ! , : |

24 VLINYHRID CAPITALIZED COST PER MILE S/MILET ' i . } !

25 11 Min=SIZE | 0.804 0,849 0,898 0,946 0,998 1,052 1,1101

26 11 FuULL SIZE ! 0,845 0,893 0,944 0,995 1,048 1,105 1,166

2T 11 LUXURY | 1,018 1,074 1,134 1,194 1,258 1,329 1,3961

28 11 : { : . : |

29 1IHYBRID VFHICLE MILFS(FLZICTRIC) RILL MILESI 197,578 223,936 247.559 268,604 287,461 304,085 318,393 i

30 11 N B ) |

31 LIELECTRICITY CONSUMED AILL KWL 13R,410. 156,813 173,281 187,918 201,002 212,509 222,384]

312 1 ! \ o

33 11TOTAL DUMESTIC NEW CAR MPG (EPA) | 30,41 30,39 30,37 30,37 30.35 30,33 30,291

3a 41 i S [

35 LIUVERALL FLEET MPG (WEFAY | 2u.06 24,48 eu,71s 2u,98 25.10 25,17 °S5,19]

36 |1 ] ‘ ‘ . 1

37 LIANTO MOTOR FUEL CHONSUMPTIQON ALt CALl 141 70,800 71,603 72,645 74,080 75,798 77.6R9]

o11-9
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! THE WHARTON EFA MQ VEHICLE DEMAND MODEL

AGF
HIGH PRICE MYHR.., = HFOONIC SHARES
_ TABLE 1,10 HYBRID CARS ‘

LINC . T TEM . 1985 1986 1987 1988 1989 1999 1991 . 1992 1993
U LINESTRED SHARE OF HYRKINS IN MIN=SIZE 4 1.00 2.00 4,00 6,00 7.00 8,30 R, 20 8,10 7.90
¢ 1 FULL SIZE | 1,00 3.00 . 6,00 9,00 12,00 16,70 16,60 16,30 16,00
J b oLuxumry | 1.00 2,00 4,00 6,00 8,00 9,10 9.30 9,20 9,00
a i L ! =
S TINFW REGISTRATIONS OF HYBRIDS . MILL VERI 0,063 0,549 0,294 0,428 0,538 0.672 0,688 0,700 0,710
6 11 ‘ XSHARE | 0,5 1.2 2.4 3,5 4,3 S,3 ¢ 5.3 5.2 5.0
7 11 MIp-SIZE I 0,031 0,063 0,126 0,186 0,223 0,268 0,275 0,281 0,785
8 1 X3HAREY - 0.3 0,5 1.0 1,5 1,8 <241 2l 2.1 2.0
9 11 "FULL SIZE : : | 0,021 0,064 - 0,123 0,172 0,228 0,292 0,296 0,299 0,302

10 11| %SHARE 0.2 0.5 1.0 1.4 1.8 2,13, 2.3 2,2 . 2.

11 11 LUxXuRY - ' | 0.011 - 0,022 0,045 0,068 0,094 0,112 0,117 0,t21 0,123.

12 11 ‘ XSHARE | 0.1 0,2 0,4 0.6 0.8 0,9 0,9 0.9 0,9

13 1 I ‘ s o

14 LIYEAR END STNCK DF HYBPIDS MILL VEHI 0,063 0,211 0,503 0.926 1,450 2,106 2,759 3,400 4,017

IS It Min-812E , ] 0,031 0,093 0,219 0,404 0,623 0,881 . 1,141 1,397 7 1,603

16 11 FULL SIZE ] 0,02] 0,085 0,207 0.378 0,594 0,878 1,160 1,435 1,698
T LOXYRY | 0,011 0,032 0,077 0,145 0,237 0,346 0,457 0,568 0,676

16 11 I .

IS LINYRRID PURCHASE PRICE | _ .

26 || MID=-SIZE ! 15405, 16309, 17246, 18199, 19165, 208U, 21263, 22400, 21582,

2L 11 FULL SIZE | i6098, 17038, 18013, 19005, 20007, 21064, . 22181, = 23361,  24SAS,

22 11 LUXURY I 22106, 23366, 24672, 26003, 27348, 28769, 30268, 31851, 31492,

23 1 o ' .

20 TINYRRID CAPITALIZER COST PER MILE  S/MILEI : : :

eS It MID=SIZE . | 0,477 0,508 0,5u0 0,573 0,608 0.6uu 0,680 0,719 0,760

26 11 FU_L SIZE 1 0.503 0,53S 0,569 0,604 0,641 0.678 0,716 0,757 0,R00

27 11 LUcuRY 1 0.613 0,651 0,691 0,732 0,776 0,820 0,865 0,914 0,964

28 |1 ‘ ! : . , .

29 LIHYARID VEMICLE MILES(ELFECTRIC) BILL MILES| 0.253 1,101 2,877 5,770 9,612 14,827 19,903 25,490 31,134

30 11 o ‘ ] _ . .

31 LIELECTRICITY CONSUMED . BILL KWHI 0,176 0.775 2,032 4,076, 6,796 10,215 14,116 18,093 22,109

12 11 ' ‘ i ,

33 LITOTAL DNHESTIC NEW CAR MPG (EPA) I 27.69 27,74 27,86 27,98 28,08 28,21 28,19 2R, 18 28,15

3u i1 I :

35 LIOVERALL FLEET MPG (WEFA) | 16.93 17.58 18,2 18,83 19,02 19,93 20,34 20,72 20,94

16 11 ] , . ‘ N

37 11AUTO MDYOR FHEL CONSUMPTION BILL GALI 79,578 78,327 17,46 T6,608 75,847 75,379 715,577 76,173 170233

A PRODUCT UF WHARTON EFA, INC, - - ;

1
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v THE VIHARTON EFA MQT(

LINE _ 11 EM

QD - ALy

ITCFSIRED SHARE UF HYRRINS 1N MID=S12E X
11 FlLL SIZE 1

.

MILL VEHI
XSHARE |
MID=SIZE |

. XSHARE |

HEW REGISTRATIONS NF HYRRIDS

FULL SIZE |

XSHARE|

LUXIIRY |

XSHARE |

|

MILL VEHI

MIp=-8I2E . ' |
FULL SIZE : '

LUXURY

YFAR END STOCK OF HYBRRINS

MID-S1ZE
FULL SIZE
LUXURY

HYRRTH CAPITALIZED COST PER MILE $/MILE
MIN=SIZE
FULL Slz2E-
LUXURY

HYBRRID VEHTCLE MILES(ELFCYRIC) BILL MILESI

§
|
|
i
1
{
[
|
)
]
)
|
1
!
|
|
IRYRRPID PURCHASE PRICE
|
|
|
|
|
!
|
!
|
|
1 |
]

}

|

|

!

|

i
t
|
!
!
{
|
|
]
|
|
|
!
!
i
|
|
|
|
1
]
|
[
1
!
t
i
!
1
B
li
(
|
i

CLECTRICITY CONSUMLD BILL KWH)
TOTAL DOMESTIC NEW CAR FPG (EPA) :
OVERALL FLEFET MPG (VIEFA) :
LEANTO MOTOR FUEL CUNSUMPTION BILL GAL:

LUXURY |

TAHLE
1994 1995
1,60 7.40
15,60 15,20
A,.80 . 8,60
0.691 0,681
4,9 u,?
n,278 0,276
l-q. M 1.9
0.291 0,282
2.0 1.9
0.123 0,123
0,9 0,8
4,512 5,059
1,063 2.057
1.932 2.133
0.777 0,868
2UA63, 26173,
25911, 27265,
35270, 31084,
0.804 0.849
0,845 0,893
1,018 1,074
36,616 4l.684
26,011 29.617
2A.13. 28,12
21.06 21.15
78,738 80,409

EHICLE DEMAND MODFEL

1996

7,20
14,90
8,50

0,666
4,s
0,271
1.9

© 0,270

1.8
0,124
0.8

S.u81
2.219
"2.293
0,949

27543,

28678,
389719,

0,898
0,9u4
1,134
Uh, 10k
32,791
°R.12
21,20

82,083

HIGH PRICE HYARINS ~ HFDONIC SHARES

1,10 HYBRID CARS

1997

7,10
14,70
8,40

0,667
4,4
0,275
1,8
0,265
1.8
0,127
0.8

5,783
2,351
2.u14
1,019

28940,
Jjote2,
40915,

0,946
0,99%
i, 194

50,0106

35,5u1
2R .12
21,24

83,890

A PRUDUCT OF WHARTON EFA, INC,

1998

7.00
14,50
8,30

0,665
4,3
0.276
I.B
0,260
1.7
0,129
0,8

6,026
2,453
2,496

1,076

3042e,
31658,
4297s,

0,998
1.008
1,258
53,344
37,904

4 T

21,23

86,026

1999

.80,

14,20

8,20

0,657

21,20

88,380

2000

6,601
13,801
8,001

|
0.,6U6/1
‘4.t
n,2701
1, N
0,245
1,51
0.1311
0,81

|
66,2771
2,5671
2.552!
1,1581
|

il
313%95,1
Ja9ps5,|
47360,
|

|
IFARRR
1,166
1,3961
|

SR, 16421
|
41,314
|
28,101
]
21,171
I
90,84Y|

¢I1-4d



THE WHARTON EFA MO
LOW PRICE HYRRIDS - LUW ELEC PRICE

L INF, 1 1.E M
i IJDFSIQED SHARE (OF HYBRRINS TN MIp=517% 1)
¢ 11 FuLL SILZE [
Y 410 ruxuny : |
4 11 ! : 1
S FIMEW REGISTRATIONS OF HYNRIDS MILL VEWM]
6 1 %SHARE )
T 11 MID=SIZF |
8 11 XSHARI |
9 {1 fuLL SI7F |
o It v XSHARE |
PE e Lxunry 4 )
2 XSHARE |
3 1 1
TW LIYFAR FND SINCK OF HYRRIDS MILL VEH)
15 b1 MID=SIZF |
In 11 oLl SI1ZE !
IT 11 LUXURY i
18 |1 \
19 LIHYRRTD PURCHASE PRICE |
2¢ 11 MIN=-S1ZE ’ |
2i- hr FlitL S)Ze |
22 11 Luxyry -
23 11 N
2U 1IHYRRID CAPITALTZER CNSY PER MILE $/MILE |
25 1t MIND=STZE |
20 11 FULL SIZE I
27 11 LUxyRY 1
0 1| |
29 LIHYARID VEMICLE MIL&S(ELFCTnlr) BILL MiLESI
30 11
31 LILLECTRICITY CONSUMED AILL KNHI
32 11 [
33 11T0TAL DOMESTIC MEW CAR MPG (FEPA) I
Sa 1 |
3S LIOVERALL FLEET MPC TWIFA) |
36 1) . I
17 11ANTD MOTOR FUEL CUHQUMPT]ON AILL SALL

TABLE
19R5 1986
lo,00 20,00
1o, 00 0,00
1n,00 20,00
0,608 1,401
5.2 1,8
0,296 0,597
2,5 540
0,208 0.500
1.0 0,9
0,101 0,224
0,9 1.9
0.607 . 2,001
n,296 n.890
0 207 0.785
104 0.327
15u0S Jeln9,
16098 {1038,
22106 23366,
0,475 0.505
0,500 0,532
0.610 0.648
2.463 10,589
1,722 7,451
2A, 14 28,RA0
16,94 17,73
79,503 77,197

VEIICLE DEMAND MODEL
= HEDNNIC SMHARES

3,981
1,777
1.531
0,673

17206,
18013,
2u672,

0,537
0,566

0,688
2u,137
17,155

29,30

18,60

76,176

1,10 HYBRID CANS

{9na

up,00

2,524
21,0
1,170
9,7
0,803
7,3
0,472
3.9

b, U648
2,929

2,398
1,137

18199,
19005,
26003,

0,570
0,600
0,728
42,594
29,997
29,81
19,50

14,477

1989

05.00
60,00
4s,090

-— -— ~n
o wme MNye
E NI == O

o
-
WA NO DO ~NN

e Uls —e Ne —

9,300
4,242
3,37
1,679

19165,
20007,
27348,

0.605
0,636
0,772
64,343
45,273
30.‘“
20,4l

12,735

89,600
63,016

30,62

21,36

11,191

54,70
69,60
5°2.90

1.593
°l,6
1,721
13,2
111
9,0
0,701
5,4

15,937
7,410
5,539
2,980

21263,
22181,
In2e68,

N,677
n,712
0,861

t1a,024

R2,895

30,62
22,28
10,157

1992.

$4,50
69,50
52,90

3,716
21,5
1,786
13,2
1,204
6,7
0,726
S.4

19,269
9,028
" 6,.60U
3.637

© 22400,

23361,
318s1,

0,715
0,752
0,909

1ur, 404

103,457

30,61
23,06

69,574

'AGF

199}

54,20
69,30
52,70

3,A02
27, u
1,853
13,2
1,287
A,0

" 0,752
5.4

22,512

10,606
T.62S
4,2R?

2lsee,
2usSns,
33uq?,

0,756
n,795
0,959

177,040

l2a,ue7

30,59
23,71

69,443}

----------._-----_-------------------------.------------------------------------------------------------.--------L------------.

A PRODUCT OF WHARTON EFA, INC,

3
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AN

T
LINE | BN I B 2| 1951
1 LIDFSTRED SHARE OF NYRRINS IN MIP-SIZE X1 $3.70
2 t1 FIL SI7F ) 69,00
31 puxuny ’ ] 52,00
a e ]
S PINEW RIGISTRATIONS OF HYNRIDS MILL VEWI 3.n04
611 : LSHARE | 27.1
T 11 MIp-gI17fF i 1.R6S
0 . %SHARE | 13,2
2 b1 FULL SIZ¢ | 1,219
10 1 LSHARE | A.b
LEoHE Luxamy . ! 0.760
12 1 YSHARE | 5.4
1y n o [
10 1IYEAR END STOCK OF IIYRRINS MILL VEMI- 25,504
15 11 MIn=-st12f | 12,0717
15 11 FOLL S512¢ I 8,539
17 b Loxuny ] u,p87
19 14 !
19 11¥YARID PURCHASE PRICE |
20 Iy MIN-S517F | 2Up6l,
21 1V FuLL SIZE I 259141,
¢ Il LUXURY | 3s270,
2y h I
SO LIHYRHID CAPITALIZED CUOST PER MILF s$/MILED
2S5 11 MIpD-SIZE f 0,799 .
26 11 FuLL SIZF ¢ 0.R40
2T b1 LinXyRY | 1,013
2R | I
29 VIHYHRID VIHICLE MILES(FLFCTRIC) AILL MILESI 207,128
3o 1) . I :
31 HTELFCTIRICITY CONSUMED RILL KWHI 145,217
32 1 |
33 T1INTAL DOMESTIC NEW CAW MPG (EPA) | 3o,S6.
a1 : {
35 FINVERALL FLEET MPG (WEFA) | 20,23
3o 1t 1
37 LLADTO MOTOHE FUEL CONSHMPYINON AILL GALI 69,769

THE WHARTON CFA M

" VEHICLF DFMAND MODEL
LOW PRICE HYBRRIDS = LU __EC PRICFE = HEDOMIC SHARE 8

ANLE. 1,10 HYBRID CARS

f9as

53,30
68,60
52,10

3.075
26,8
1.R93
13,14
1,206
8,4
0,776
5.4

2R, 176
13,414
9,319

S.u42

26173,

21265,.

37084,

0.844
0,687
1,068
235,114
164,754
30,53
24,66

70,365

1994 1997
S3. 10 - 53,00
68,00 6n, 00
52,00 52,00

3.873 3.94)

26.5 26,3
1.910 1,960
13,1 . 13,1
1,175 1,166
8.1 1,8
0.785H 0,815
5.4 S,

30,453 32,362
14,5084 15,597
9,933  10,39%
5,935 6,371

27543, 289490,
28678, 30122,
30979, 40915,

0,093 n,9ui
0,938 . 0,988
1.12n 1,188
260,260 2R2,766
182,276 197,916
30,52 30,51
24,97 25,22

TIJ13 0 72,096

A PRODUCT OF WHARTON EFA, INC,

L IR T el de R R e R L L N ey - ™.

52,80
6A,20
51.90

1,979

26,1
1,990
13.0
1,155
1.6
0,835
5.5

33,922
16,051

10,724
6,7u7

Jnuge,
31658,
42975,

0,992
1,042
1,251
303,063
EII;°°2
30,50
25.36

73,472

1999

S2,50
68,00

4,014 "

25,8
2,017
13,0

. Vetua
LIS
0,854
5.5

35,164

17,158
10,939
T.070

31954,
33232,
45085,

1.0u47
1,008
1,318
321,0n8
224,467
3n,un
25,4%

715,139

2000

52,00
67,60

St, Yot

|

L0, 0344
25,61
2,035
12,9]
1,129
7,21
01,8691
5,51

[

Yo, 0121.
17,7231 .

f1,0u9!
7,340
|

|

331595,1

3492S,1

Ur36on, |-

|

: 1
1.,104]
1,159
1,3891

. |
336,674

!
235,2191
!

30,44}
|
25,4R|
|
76,9781

g .
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TIE WHARTUN -EFA MOT  JTEHICLE DEMAND MODEL : . AGE
LOW PRICE HYRWINS = HIGH ELEC PRICE =~ HEDONIC SHARES

TARLE 1,10 HYHRID CARS

LINE 1 TEM 1985 1986 - 1987 |°08. 19489 ldqo 199] {992 . 1993
I LIDESTRED SUARE OF HYDRIDS IN MIN-SIZE %1 10.00 20,00 10,00 315,00 40,00 us, 19 45,00 4,70 uu, s0
2 1V FULL SILZE ! 10,00 20,00 30,00 40,00 50,00 SA,84 SA,AQ ' 58,50 ; S5R,20
3 1 Luxuny ' ! o, 0n 20,00 ° 25,00 30,00 35,00 .o 4y,10 - uy,n0 uo,70
ai ‘ I , , . . .

S LINEW REGISTRATIONS UF HYRRIDS ©OMILL VEHI 0,606 1,218 1,750 2,093 2.,U%6 2,805 2,217 S3,021 3,118

6 1 XSHARE | 5.2 10,1 14,5 17.3 20,0 22,5 22,5 2243 22,2

T 11 MIn=SI7E . ‘ ! 0,295 0,590 0,877 1.027 1,194 1,360 1,46 . ), Uu7U 1,523

0 h XSHARE | 2,5 4,9 7.2 8.5 9.7 10,9 10,9 10,9 10,

9 11 FULL SIZE ] 0,206 0,408 0,582 0,707 0,826 10,921 0,954 0,981 1,01
1o I XSHARE ) 1,0 3.4 a,n 5,0 6,7 1,0 7,3 7,3 T,
i1 re o LhxXuRy t 0,100 " 0,220 0,291 0,359 0,U43e 0.524 0,547 0,565 58
12 YXIHARE | 0.9 ‘1.8 2.4 3,0 1.5 u,? 4,2 4,2 a,
ISII H ) ' ! 1
14 1THYEAR END STUCK OF HYHRIDS MILL VEHI 0,605 1.817 31,550 S.607 1.992 10,672 13,193 16,080 18,680
IS 11 Hip=SIZE ! 0,295 0,882 1,751 2,760 3,920 5,218 6,544 1,854 9,12
16 11 FULL SI17E | 0.206 0,612 . 1,188 1,882 2,684 3,562 4,447 5. 317 6,155
17 11 LUXURY | o.1o04 0,32} 0,612 0,961 1,388 . 1,h9) 2,102 2,909 3. 100
a0 : | -

19 1LINYARID PURCHASE PRICGE | ’ :
°0 1)1 MID-SITE | 15405, 16309, 17246, 18199, 19165, 20184, 21263, ' 22u00, 23sA2,
°l V1 FULL STZF ! 16098, 17038, 18013, 19005, 20007, 2loed, 22181, 2331, 2USAKS,
°? || LIXURY I 22106, . 23306, euesr2, 26003, 27348, 28769, 3n2e68, 3insi1, 13uQ?,
23 | :

24 LIMYRRID CAPITALTIZED “usr PER MILE $/MILE] o .

25 11 MID=ST/E | 0,485 0,516 0.549 0,582 0,618 0,654 0,h92 0,731 0,773

26. 11 FuULL 8I1ZE ! 0.512 0,545 0,580 0,615 0,653 0,691 0,7%0 0,772 0,816

el 1t LVXURY | 0,622 0,661 0,702 0,744 0,788 0,033 0,879 0,928 0,980 .

28 I ] X : '

29 LIMYAATD VENTCLE MILES(ELECTRIC) HILL MlLEsl " 2,370 9,507 21,132 36,164 53,750 74,062 9,062 119,508 142,958

30 1 . : . . -

31 JHELECTRICITY CONSUMED . BILL waI © 1,656 6,647 19,760 25,249 37.538 St1,7uf 67,402 A3, 509 99,896
32 11 . ‘ . ] .
$3 11TNTAL DOMESTIC NEW CAR MPG (FPA) | 2R, 11U, 28,613 29,06 29,41 29,73 30,06 }o,06 Jo,0u 30.01
L/ | ' -

IS 11OVERAL. FLCEY MPG (WEFA) ! 16,94 47,13 18.56° 19,41 20,27 21,10 21,90 22,56 23,09
3o 11 | '
37T 00AuT0 MPTOR FUEL COHSUMPTON AILL GALY 79,498 71.802 76,293 14,710 73,168 71,814 71,063 70,747 10,887
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A PRODUCT OF WHARTQN EFA, INC, . . !
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LUW PRICF

L 11 e M

I LINDESIRED SHARE (Or HYRRINS [H MIn-SI1ZE %1
2 bUOFULL STZE ‘ |
S3 ottt Luxuny . |
4 1t ) . ]
S HINEW RFGISTRATIONS OF NMYARINS MILL VO
61 YSHARE )
7 11 HMID=S§ZE , i
o XSHARE |
DAL AW | 2 |
10 1] XSHARE |
b Luxuay i
b2 XSHARE |
P4 LIYEAR EHD SIOCK NF HYNRING MILL VEH
S 11 MID=5T1/2E ]
6 1t FIngL SI2¢€ |
17 11 LUXURY |
[ |
17 LINYDRID PURCHASE PRICF |
20 b1 MIp=S2F - |
2L 1 FULL SI7C I
22 I+ Luxuny |
2y 1 I
29 LINYRRID CAPTTALIZED COST PER MILE S/MILEN
AS 11 MIn-SIZF ‘ i
26 11 FULL SIZE |
27 11 LuxuRyY |
2n 11 |
29 HINYBRID VERICLF MILFSIFLECTRIC) BILL MILESI
3o It )
31 TrEVECTRICTTY COMNSUMED RILL KWt
12 11 |
33 LITOTAL DOMESTIC NEW CAH MPG (EPA) |
a1y |
18 FINVFRALL FLEEY MPG (WEFA) '
30 11 ’ !
7 LLANEGE MOTON FLEL cHusSMprTION . NILL GALI

THE VIMARTOMN EFA MOT

HYRRINS = HIGH (..C PRICE
"TABLE

199y 1995
uy, a0 13,30
57.70 57.20

S up, 30 39,90
3.0 3.12%
21.9 21.6
1,528 ¥, S
10,A 1n,7
f,99¢ 0,906
7.0 6.8
0.506 0,595
4.1 4,1
21.058 23,157
10,290 11,336
6.907 7.552
3.857 ° 4,269

24RbY,. 26173,
25911, 27265,
35270,  3710R4,
D.AIT 0,863
0.861 0,910
1.034 1,09t
165,983  187.490
115,981 130,99n
29,98 27,94
23,49 28.01.
7L, 4BR  72,3Us

A PRODUCT (OF WHARTOM EFA,

FHICLE DEMAND MNOBEL
= HEDONTC SHARFS

1996

R,069
4,630

27543,
20678,
IR979,

0,912
0,962
1.152
206,630
IUH.}HA

27,93

0l

T3.329

V.10 HYBRID CARS

2P3.606
156,158
29,92
20,21
74,525

l0u2e,
31654,
urears,

1.014
1,068
1,277
238,771
1h6,690
29,91
24,29

76,097

3l9s8n,
33232,
asngs,

1,069
1,126
1,345
252, nAdY

175,928

29,AR

29,1801
14,09R1
2,0071
S, 6351

|

I
3§sas, |
30929, 1
urien,|

!

1.1281
RENLLY
L.uldl
Co
ey, 4ty
f

TH3, 7611
[

29, R4

!

2u,3u

|
79,9541

INC,

iGF.

91T-4



2

THE WHARTON EFA MUTOR VEHICLE DEMAND MODEL
LOW PRICE HYRRINS « LOW. PRICF GAS ~ HEDONIC SHARES

LINE I TEMN
L VIDFSTIRED SHANE F HYOBRJDS IN MIN=S17E X\
2 It FuLL Ssie |
3 11 LUXURY ; ]
(] ) : !
S 1INEW REGISTRATIONS OF HYRRINS MILL VEHI
6 11 ) XSHARE |
T 11 MIn-sl17€E ]
N XSHANE
9 11 FULL S12E |
10 1t XSHARE |
11 1 LixuRy ) |
12 XSHARE |
13 1 o l
10 LIYFAR END STOCK NF HYRRINS MILL VEHI
IS 1 MID-STZF |
16 11 FULL SIZE {
17 11 LUXURY |
a1 |
19 LIHYRRID PURCHASE PRICE |
20 1) MIn-SIZE |
21 1V FULL S17E |
22 It LuxiRy |
’3 1 |
SHLINYARID CAPITALIZED COST PER MILF $/MILE I
25 1t MIp=-St1IE |
26- 11 _FULL SIZE |
27 11 Luxvey |
28 1 |
29 1IHYRRID VEMICLF MILES(ELECYRIC) nlLL MlLESl
30
31 PIELERTRICITY CONSUMED . nILL KHHI
32 1 . |
3V HHTata POMESTIC MEW CAR MPG (EPA) |
3 1 |
35 TIOVERALL FLEET MPG (WEFA) |
Yo 14 |
37 11A0TIE MOTOR FUEL COMSUIMPT (N HILL GaL)

TARLE

198RS 19R%
10,00 15,00
10,00 15,00
5,00 10,00
0.581 0,913
4,9 7.4
0,300 n.054
245 3.7
0,227 0,34}
1.9 ‘2.8
0,054 0,113
0,4 0.9
0.580 1,087
0,299 0,155
0,227 0,566
0,054 0,166
1Su90s, Lbloq.
16098, 17038,
22106, 23366,
0,074 0,501
0,496 0,528
0,606 0,644
2.5b66 ., 162
1.78% . 6,374
2R,0% 28,217
17,03 17,79
90,261 88,165

1987

20,00
20,00
15,00

1.221
9.8
0,610
4,9
0,436
3.5
0,115
1.0

2,691
1,358

0,997
0,339

172u6,
18013,
2uet2,

10,533
0,562
0,6A3

18,568

12,930
28,52
18,54

87,053

- - e > > e W @ e e -

1.10 HYRRID CARS

19868

{9A9

1990

1991

rAGF

1992. 1993

25,00
30,00
20,00

1,576
12,9
0,755
6.2
0,503
4,8
0.239
1,9

4,241

2,099

1,560
0,574

18199,
19005,
26003,

0,566
0,596
0,724
30,873
21,529
2h,AA
19,29

A9,593

A PRODUCT OF WHARTQON FFA, INC,

30,00
40,00
25,00
1,952
l

0,

9
S
9
7
1
S
0.3
?

2
!
1

VI D2 E—~

6,138
2,992
2,26b
0,879

19165,
20007,
27348,

0,600
0,632

0,766

46,219
32,283
29,21
20,08

84,074

36,10
50,00

Steto

A2, 148

15.90
49,80
31,00

- 2,449

1A,6
1,164
8,0
0,R67
6,6
0,418
3,2

5,138
3.876
1.66%

21263,
22181,
10268,

0,672

n,707
0.855

86,082
60,211

29,57

2t,58

87,08}

35,90 35,10

49,40 uq9,00
30,70 Jo,u0
2,514 - 2 sAap;.
Lo18,4 18,2
1,198 1,234
) 8,7 ; 8,7
0,888 0,912
6,5 (]

0,428 0,uu]

3.1 3.1

12,9206 15,104
6,205 7,239
4,66t 's,u2n
2,055 2,037

22u00, 235&?
23361, ZUSRS.

31851, 33492,

0,710 0.751
‘0, 7u8 0,790
0,903 0,954

107,7R6 329.825

15,401 90,884

29,50 29,51

22,16 22,62

81,939 82,117

Rl R Uiy S A,
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THE WHARTNN EFA MOT
LOW PRICE HYRRINDS « LUW

LMt 1 TEM

LR e Rl i R T L L T L T T L 1 ey Py E R e L R L R T P R R R oy

‘I LENESIRFD SHARE OF HYWRINS IN MIN=SI7F X4
2 tF FULL 8S12E |
3 br  Lhxuny O
ol ) )
5 LINEW REGISTRATIONS UF HYRRIDS  ° MILL VENI
6 I L. XSHAHE |
T Il MIp-SIZE )
8 i ' XSHARE |
T 11 FULL SIVE |
10 11 : XSHARE |
1Ll puxury . o 3
12 I : XSHAREL
13 1y I
La LIYFAR END STNCK NF HYPRIDS MILL VEHI
IS 11 MIp=-S17F |
16 11 FULL SIZE |
17 11 Luxuny |
18 11 i
19 IIHYARIND PURCHASE PRICE |
20 .11 MIpP=-SJZE |
21 by FOLL STZE |
e2 1t Lixury . , |
23 1 : |
20 LIHYRRID CAPITALIZED COST FER MILE $/MILEN
°S 1t MId=-S17E ‘ ) |
26ty FILL SIZE !
27t LuUxURY )
2n |
29 PIHYRRID VEHICLFE MILESCELFCTRICY BILL MILESH
10 11 . |
31 LIELFCTIRICITY CONSUMED HILL Kwii
32 11 . |
33 1ITOTAL DOMESTIC MEW CAR MPAG (EPA) |
AL R |
35S [1OVERALL .FLEET MPG (WEFA) |
$6 11 ) : |
37 10ANTO MOTOR FUEL CUMSUMPTION AILL GALI

TABLE
1994 1995
34,60 34,10
4a .50 47,90
In,00 29,60
2.573 2,576
17,9 7.6
1.23%4 1,242
H.(’ 5.5
0.n98 0,884
b.} b.l
So,am nD,UUb
I 3.1
17.090 18,861
A.190 9,038
b.110 - 6,705
2,794 3,120
2URb3, 26173,
25911, 21265,
35270, 37084,
0.794 0.839
< 0.835, 0,882
" 1,007 1,063
I1S1,468 171,709
106,087 120,220
29,48 29,45
22.96 23.23
83.218 AU.391

EHICLE DEMAND MODLL
CE GAS = HEDONIC SHARFES

1,10 HYBRID CARS

1994 1997
13,70 33,50
47,60 a71.,30
29,40 29,20

2.559 2,509

17.3 17,1
1,203 1,268
8.4 8,0
0,866 0,858
5,9 5.7
6,450 0,462
3.0 3,0

20,354 21,594
2,762 10,379
1,183 1.554
3,09 3,662

271543, 28940,
28678, 10122,
38919, 40915,

0,887 0,936
0,933 0,983
1,123 1,182
189,790 205,8AR0
132,871 144,113
29,43 29,42
ey . ut 23,595

AS.671 7,173

A PRUODUCT OF WHARTON EFA, ]NC,

1998

33,10
46,90
29,00

2,597
16,8
1,278
" 8,3
0.68us8
5.5
0.471
3.0

22,586
10,885
7.825
3,876

3042s, .

31658,
42975,

0,987
1,037
1,245

220,232
154,122

29,40
23,62

A9,101

1999

32.80

46,50

28,70
2,606

16,6
l.leqn

1,049
1,094
J.312
232,113
162.805
29,38
2}06“

91,338

2000

32-2"' :

u4s,901
2R,301
|
2.5971
16,31
1.2921
A,
0.R211
S 11
n,a8n|
.01

|
23.8771
11,5941
8.,na9|
46,1931
|

!
31595, 1
34925, !
47360,1
|

|
1,099
1,154}
1,383
|

243,130,

170.03“:
’29.30:
21.63:

93.750:

O 05 T e e G R ™ e W IR @ Y R T T D R TR WP TP M T ey T O S T e D R 00 OE TR TR Ge G e e B P BT W D W G G W R YR R Gy P W S e e e S W e
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THE WHARTON EFA M
B LOW-PRICE HYRRINS = HIL

LINE I 1T £ M

VEHICLFE DEMAND MONFL
RICE GAS = HEDONIC SHARES

1987

1,10 HYRRID CARS

1ons

1989

1999

199

1992

PAGE

1993

-----.-.-.----—-------—-----.------------.---.-.---------..-------------.---------.-----------.------------------.-------.-----.

I 1IDFSTRED SHARE NF HYARIDS IN MIN=S1ZE X
2 11 FuLL STZE |
310 LUXURY I
a1 . |
S 1INFW RFGISTRATIONS OF HYRRIDS MILL VEI
6 1 : , ' XSHARE, |
7 11 MID=SIZE !
0 1l ASHARE |
9 1l FULL STZE [
01 : XSHARE |
1obE o Luxuny . I
12 11 ‘ XSHARE |
13 1 [
14 1IYFAR END STOCK F annlns MILL VEHI
IS 11 .MIN=-S1ZE S
16t FULL SIZE
17 11 LUXURY
1A 11
{9 FIHYRARID PURCHASE PRICE
20 11 MID-SIZE
21 1t FULL SIZE
22 11 LUXURY
23 1} ' '
24 | IHYRRID CAPITALIZED CNST PER MILE  S/MILE
25 11 MIn=S1ZE
26 11 FuULL SIZE
27 11 LUxXURY
28 11
29 | IHYRRID VEMICLE MILES(ELFCTRIC) BILL MILESI
30 (1
31 LIELECTRICITY COMSUMED BILL KWHI.
12 1t ' |
33 JETOTAL DOMESTIC NEW CAR MPG (EPA) T
30 !
35 TIOVERALL FLEET MPG . [(WEFA) [
36 11 ‘ S
37 I1AUTN MOTAR FUEL’ CONSUMPTION RILL GALI

TANLE
1985 1986
10,00 20,00
10,00 20,00
10,00 20,00
0.585 1,188
5.1 . 10,0
0,292 0.590
2.5 5,0
0,189 0,378
1.6 3,2
0.100 0,219
0,9 1.8
0.584 1,766
0,292 0,879
0,188 0.565
0,104 0,322
1SuoS., 16309,
16098, 17038,
22106, 23366,
0.483 0,515
0,509 0,542
0,620 0,659
2.182 8.790
1,521 6,130
28,19 28,65
16,89 17,68
072,382 70,830

40,00
4o,no0
uo,00

2.297
19,6
llls,
9,7
0,710
6.1
0,450

3.8 .

4,045
2,007
1,269
0,769

17246,
18013,
2us6712,

0,508
0.577
0,700
21,790
15,201
29,66
18,53

69,006

50,00
60,00
50,00

3,008
25,14
y,u38
12,2
0,983
8.3
0,587
S.0

7,013
J.u26
2,239
1,308

18199,
19005,

0,612
0,701
at,562
29,025
30,34
119,53

67, 590

60,00
710,00
60,00

3,610
29,8
1,755
14,5
1,123
9,3

0, 732
6,0

10,542
S,141
3. 336
2,065

19165,
20007,
27348,

0,616
0,6U9
0,785

66,031

ub,1ue
30,87
120,57

65,760

67,80
8n,un
68,00

4,110

14,502

7,076
4,538
2,888

20184,

21064,

28769,

0,652
0,687

0,830

924,531y
66,066
31,34
21,61

6“ 063

61,90

~ DO N —
Je Ne =—
oNOFTLS—Nnd

e De

"1A,5K9.

2,073

©S.154,

3,74}

21263,
22181,
30268,

0.689
0.726

0,876.

126,066

a8a,na9s

31,35

22,66

62,A62

ISB asm

llo 976'

30,36
23,58

62,031

67,80
RO ,50
66,90
4,6ub
13,5
2,291
16,6
1,374
9,9
0,975
7.0

26.hK15
13,051
8,125
5,440

235R2,
24585,
33uqe,

0,770
0,810
0,975

192,560

134,516
31,35
24,39

6l,60U

A PRODUCT OF WHARTON EFaA,

AINC.

9
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LINL 1 1T E N
1L LIDESTRED SHARF OF HYRRINS IH MIN-SIZE %I
2 11 FuLL SIZE . &
3 b Luxuny |
(N . |
S LINFW REGISTRATINNS OF HYRRIDS L MILL VEM]
6 1| ' YSHARE |
7T 11 MIn=-%1ZE 1
8 1 XSHARE |
9 11 FILL SIZE ' I
10 1) XSHARE |}
)L e Loxupy l.
12 11 XSHAFRE |
13 h |
1 FIYFEAR END STOCK OF HYIRIDS MILL VEH)
1S 1t MINn=SIZE |
16 ¢t FULL SIZE : |
1T IH LUXURY |
18 1} |
19 FINYRRID PURCHASE PRICE [
200 |1 MIp=-SIZE |
M1 FULL ST2E !
2 1 Luxuny I
23 1 1
20 1IHYBRID CAPJTALIZED COST PER MILE S/MILE Y
S 11 MIp=S1ZE ‘ |
26 |1 FULL SIZE |
27 1t Lnaxuyry |
20 11 |
29 TINYRRID VEHICLE MILESFLECTRIC) BILL MILESI
30 o |
30 1IELFCTRICITY CONSUMED ] BILL KWH
32 11 }
33 L1I0TAL DOMESTIC NEW CaAR MPG (EPA) |
34 | . ' : l
35S TIOVERALL FLEET MPG (WEFA) |
36 1) : |
317 11LAUTD MUTUR FUFEL CONSUMPTION nILL GAL|

"THE WHARTOMN EFA MOTQI

‘ HICLE NFMAND MODEL
LOW PRICE HYRRINS = HIGH FrniuE GAS = HEDONIC SHARFS

LE t,10 HYBRID CARS

TAD

IREXE 1995 1994 tnay1
67,50 67,20 67.20 67,20
An,30 no,l0 40,10 80,10
68,70 . 68,40 68,50 6A, B0
§.665  u.Tie  &,732 4,830
33,3 33,0 32.n 32.5
2,322 2,363 2,391 2,u59
Ihob 16,5 6.6 16,6
1.356 1,343 1,311 1,300
9,7 9,4 9,1 A.B
0.989 1,011 1,030 1,071
7.0 1.1 7.1 1.2
30,328 33,687 36,597 39,064
14,905 16,603 18,101 19,001
9,183 10,104 10,850 11.423
6,240 6,981 T.6Ub B,200
20863, 26173, 27543, 20940,
25911, - 27265, 28678,  30t122,
35270, 37084, 38979, 4091s,
0.813 0.859 0..908 0,957
0.856 0,903 0,955 1,006
1,029 1,086 1,146 1,206
226,162 258,148 287,240 313,530
157,957. 180,249 200,498 218,763
31.32 31,30 31,29 31,29
25,06 25,63 26,07 26,43
b1.SAA 61,822 62,213  62.RU8

A PRODUCT OF WHARTON EFA, INC.

1994

67,00
00"0
68,80

u,8n7
32,3
2,198
16,5
1,290
A,S
1,099
1.3

41,091
20,497

11,838
8.756

30426,
31658,
42975,

1,009 .
1,060
1,270
337,345
235,271
31,28
26,65

63,865

C R L L] cwecrccacee D T P s D e o At P A S @ T S T e e S e P s T R T e = P G Y em W TR W W e A

{999

67,00
8n,00
68,70

4,99
32,2
2,54y
16,5
1,280
Vo197
1.3
21,418
12,115
9,203

311954,
13232,
45085,

1,064
L1ty
1,337
356,5R9
249,974

3,27

26,80

65,160

2000

66,601
719,701
68,501
l
4,994
32,01
2,5751
16,51
1,2671
a,
1,193
7.4l

|
daa,021!
22,164}
12,2711
9,585
|

I
31595, |t
34925, |
ar3esn,l
|

o
1.1221
11,1781
1.,4091
|
317.1721
f
267,8051
1

31,241

l
2b,Nh91
|
bb,6301

@

‘oct-d



@

LAST

TABLE FIRST
NUMBER PAGE PAGE
1.00 1 2
2.00 3 3
2.10 3 3
2.20 3 3
3.00 5 6
3.10 5 6
3.20 5 6

I Tyt Wi a 8 ‘.‘.,v;-li . 0‘0 7 8
: 4.10 7 8
4.20 7 8
5.00 9 10
5.10 9 10
5.20 9 10
6.00 11 12
6.10 11 12
7.00 13 14
7.10 13 14
8.00 15 16
8.10 15 16
9.00 17 18
9.10 17 18
10.00 19 20
11.00 21 22
12.00 © 23 24
12.10 - . 23 24
13.00 25 26
13.10 25 26
14.00 27 28
14.10 27 28
15.00 29 30
15.10 29 30
16.00 31 32
16.10 31 32
17.00 33 34
17.10 33 34
18.00- 35 - 36
19.00 37 38
20.00 39 - 40
21.00 41 42
22.00 43 44
-23.00 45 46
23.10 45 46
32.00 47 52
32.10 53 58

“WHARTON EFA,INC. =

INDEX OF TABLES

TABLE TITLE

Selected Market Indicators

New-Registrations (mill. autos)

Total Domestic New Registrations (mill. autos)
Foreign New Registrations (mill. autos)

Growth Rates, New Registrations

Growth .Rates, Domestic New Registrations

Growth Rates, Foreign New Registrations

Passenger Cars in Operations: Year-End. (mill. autos)
Domestic Cars in Operation: Year—-End (mill. autos)
Foreign Cars in Operations: Year-End (mill. autos)
Growth Rates, Cars in Operation: Year-End

Growth Rates, Domestic Cars in-Operation: Year-End
Growth Rates, Foreign Cars in Operations: Year-End

Cars in Operations by Age: Mid-Year (mill. autos)

Cars in Operation: - Shares by Age (percent)
Growth Rates, Cars in Operation: Mid-Year
Growth Rates, Cars in Operation: Shares by Age:
Scrappage (mill. autos)

Growth Rates, Scrappage

Miscellaneous Market Variables

Growth Rates, Miscellaneous Market Variables
Domestic Auto Prices (dollars)

Growth Rates, Domestic Auto Prices

Foreign Auto Prices (dollars)

Growth Rates, Foreign Auto Prices

Capitalized Costs- per Mile (dollars per mile)
Growth Rates,; Capitalized Costs per Mile
Miles per Gallon (WEFA)

New Auto Miles per Gallon (EPA)

Growth Rates, Miles per Gallon (WEFA)

Growth Rates, New Auto Miles per Gallon (EPA)
Used Car Market

Growth Rates, Used Car Market

Demographic Variables

Growth Rates, Demographic Variables

-Economic Variables

Growth Rates, Economic Variables

Auto Characteristics

Growth Rates, Auto Characteristics

Fuel Consumption Efficiency Factors
Miscellaneous Assumptions

Growth Rates, Miscellapeous Assumptions
Constant Adjustments

Exogenous Assumptions



THF WHARTON EFA MOT
MARCH CONTROL FOR HYHRIDS

1981

'EMICLE DEMAND MODEL

1,00 SELECTED MARKET INDICATORS

1984

198%

1906

{987

. AG

1988

£

loanq

--.-.-.--.-..-------.-n----.-.---.-----..-----..----.---.---------------------------------.--------.--v------------.-.---.----.--.

Lve, 1T EM
J1ICARS 1) OPERATINN) YReEMD MILL AUTNS!
21 LGROWTH
31 i o [
UINFW CAR RETAIL SALES MILL AuTnSd
S XGROWTH]
s . |
TITOTAL NEW CAR REGISTRATIUNS MILL AUTOS)
81 XGROWTH|
91 |
104 PNMESTIC MILL AUTNSI
111 XGRUWTHY
12} FORFIGN MILL AUTOSI
131 XAROWTH|
Iﬂl |
151 ¥ FOREIQN ] [
161 YOROWTHI
17 X SMALL CARS (8ilh ¢ COMP) |
181 YGROWTH |
191 |
201 TNTAL AUTOS sanppeo MILL AUTOSH
211 YGROWTHI
221 . oo . |
2IIVEHICLE MILES TRAVELLED MILL MILES!
oul XGROWTHI
eS| , |
SHITNTAL FLEFT MPG (WEFA €ST.) ]
211 LOROVTHI
281 ) |
291411 MOTOR FUEL CONSUMPTIAN, RILL 6GALI
301 XGROWTHI
JLIAUTO MOTOR FUEL EXPENDITURES DILL 72 %
32! LOROWTHI
33 ' B |
JUIMEW CAR FLEET MPG (EPA EST.) !
315 XGROWTH|
361 ' |
3 DOMFSTIC. |
381 . XGROWTH
3o FORFIGN |
uo LGROWTH)
o |
U2TAVERAGE MEW CAH PHRCHLSE cnST noLL ARSI
uyy XGROWTHI
U IHNFW CAR EXPENDITURES RILL 72 31
us| AGROVITHY
up| ' ' , |
U71AvG CAP, COST PER MILF CENTS/MILE)
(LY YGROWTHI
u9) |
S01AVG USED CAR WHOLFSALE PRIrF NOLL ARSI
St XGROWTH
" 921TOTAL USEN CAR PIIRCHABES MILL ALITDSI
s3], . i YOROVITH]

TARLF
1979 1940
100,877 102,857
WU 2.0
11,082 10,789
.l.s -?_.ll
10,802 10,503
w1, -2,
8,989 8,756
-olu "2'6
1,813 1,787
"7.} -1.0
16,79  15.95.
-5.5 ,.0
up, 68 46,79
“l,? 0.2
9,418  8,363"
={1,1 -9,1
120A,28 J2u4"92
1,9 3,0
(3,93 14’22
1.3 2|0
A6,72  a71.97
0,6 .. J,0
29,19 30’14
2,9 1,4
20,38 214
5.7 5,3
19,37 2066
6,5 5,6
25.68- 26,51
2,2 3,2
7369,  TA9s,
7,9 7.1
33,77 32,40
“b,1 “l,0
21,35 2927
8,6 7,0
1436, 1730,
10,7 R, 71"
15,663 16,601
1,1 6,2

{na,u7)
[,6

H.OUQ
2,4

10,798
2,4

8,958
2,3
1,839
2,9

17,03
0,5
us,92
0,3

9,184
7,3

1255,22
0,8

14,59
2,6

86,05
-].
29,19

-1,2

22,83
6,4

22,05
6,7
27,63
4,2

8512,
1,8
33,13
2,2

31,69
8,3

4050,
A5
17,288
1.9

19R2 1983
106,272 108,254
0,7 1.9

-t
11,621 11,798
s,2 1,9
11,362 11,537
5-? | los
9,462 9,633
3,6 1.8
1,900 1,904
3.3 0,2
16,72 16,50
-),8 -1,3
46,65 46,u9
<0,6  =0,3
9,32 9,555
4,1 0,
1270,15 1288,96
2 1,5
(5,07 15,63
3,3 3,7
RU;30 B2,49
“2,0  w2,]
29,15 28,89
“1,5  «1,b
24 ,h8 26,60
8,1 1.8
20,00 26,07
8,8 A,b
28,78 29,87
4,2 3,1
" 9108, 9742,
7,0 7,0
35,69 37,14
1.7 4,
34,05 36,37
7.5 6,8
43y,  4vroo,
7,9 1,1
17,233 16,971
-0,3 " ~1,5

110,212
c 1,8

11,847
0,4

11,585
0,4

b
0
1,9
0

1315,56
2,1

16,25
4,0

80,96
1,9
28,91
"l.}

27,617

2,9

112,130
1,7

12,345
a,2

12,076

a,2

10,10
4,4

1,975
3,2

i6,36
“l,0

46,66 °

0,1

10,138
5.5

1346 ,A9
(2,4

16,92
4,2

79,59

“1,7
28,19
R I

28,09
145

27,55

I,6.

31,20
i,

“1lo4y,

6,2
4o, 37
5,8

iy,s9
6,9

5394,
6,0
18,156
u,o0

113,944
1,6

12,615
2,2¢

12,337
2,2

10,263
Ivb
2,073
5,0

3.6

1376,97
2,2

17,%6- .

3.8

78,39
~1,3
21,92
«0,9

28,09
0,0

27,5}
-0,1
31,02
0,1

J169AR,
5,9
u1,18
5,5

44,50
7.0

575A,
6,1
"{R,072
-0,5

1S, 7177,

1eb

12,712
0,8

12,029
0,7

10,273

77,63

«1,0.

27,81
aO'U

Zﬂ.ll
0.1

27,93
n,0
1,25
0,1

12362,
5,1
42,50
17

ur,uA
6,7

6130,
6,5

18,339 -

l.s

7,522
1.S

12,622

~0,7

12,33

0,7

10,126

-1,4d

2,210

2,5

17,92
1,3

4B, 1o

1,5

10,592

-0,0

1440,59

2,2

18,72
3,1

76,95

..o'q

21,12

«0,}

28,15

0,

27,55%

1

0,1
31,26
0,0

s0un,

5,5

ue,63

0,3

50,59

6,5

6S1ib,

1

6,2
8,818
2,6

19,072

1.3:‘

12,828
"b

12,534

1,6

10,229
2,305
4,3

‘18,39

2|7
48,6
11

10,980
3.7

1470,12

2,0°

19,20
2,8

76,042
*0,7
27,68
-0|l

28,17
0,1

27,56
0,0
1,28
0,1

13126,
g,
uy, 19
2|7

53,171
6,3

6A96,
5,8
19,370
2,9

iy

[44 Bt
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LINE, TrYEmM Lo
11CARS T4 OPERATIONI YReFHD MILL AUTRDSI
21 ' LGROWTHI
3 . |
UINFW CAR RETAJL SALES MILL AUTDSI
54 “XGROWTH]
61 |
TITINTAL NEW CAR REGISTRATIONS MILL AUTNSI
8t XGROWTHI
al _ |

101 DOMFST]IC MILL AUTOQS!
Lt XGROWTH|
12- FOREIGN MILL AUTOS!
(B XGROWTH!
14l I

151 X FOREIGN |

161 XGROWTHI
17 X SMALL CA3S (8UR ¢ CNMP) '
181 YGROWTHI
19¢ . 1

20FTNTAL AYTOS SCRAPPED MILL AUTQSI

211 XGROWTH]

221 . . : ]

eYJIVEHICLE MILES TRAVELLED MILL MILESI

241 XGROWTHI

251 , ]

261TNTAL FLEFY MPG (WEFA EST.) ]

21 XGRAOVTHI

. 281 A !
29181ITO MOTNR FUEL CONSLMPTYION AILL ALl

Yo XGROWTH]

J1130Tn MNIOR FUFL EXPENDITURES BILL 72 8|

121 XGROVTH

3% , oy

JUIMEW CAR FLEET MPG (EPA EST,) I

151 YXGROWTHI

161 |

171 DOMESTIC |

381 : IGROWTHI

394 FOREIGN |

4ol XGRUWTH|

Ut ) !

U1 AVERAGE NEw CAR PURCHASE €N37 POLLARS |

uly _ XGROWTH

GYINFW CAR EXPENDITURES HILL 72 81

us) XGROVWTHI

up) , |

UTI1AVG CAP, COST PER MILFE CEMTS/MILEY

48 XGROWTH)

4y !

SO{AVG LIED CAR WHOLFSALE PRICE NOLL ARSI

St XGROKWTH]

S21T1NTAL U3END CAR PURCHASFS MILL AUTNSI

5§31 .. YGROWTHI

o

THE WHARTON EFA MO’

TABLE
L1990 1991
120,535 122,237
1,2 1,4
12,989 13,418
1,3 1,1
12,688 13,{0%
1,2 1.3
10,291 10,55
0,6 2,9
2,397 2,519
ulo S.‘
18,89 19,22
2,7 )47
49,19 uo’ uy
1.1 0,4
11,225 11,u02
2,2 1.6
1498,50 153556
1.9 2,5
19,66  20°02
2,2 1,8
76,21 1672
-0,3 0,7
271,76 27,94
0,3 0.7
28,20 2821
0,1 0,0
21,517 21.s7
0,1 0,0
31,28 31529
«0,0 . 0,0
juue2’, 15240,
5,4 . Sau
44,BS 41508
2,u 5,0
56,97 0,29
b, 1 5,8
7301, 7738,
5,9 6,0
19,424 19,673
0,3 1,

1992

123,R93
l.u

13,920
3,8

13,595
3,8

10,941
3,4
2,654
5,4

19,582
1,6
49,57
0,3

11,939
u,?

1872, 04
J2,U

20,27
1,3

17,59
1.1
28,26
tol

28,22
0,0

27,37
“0,0
31,29
0,0

16070,
5,4
09,68
5,5

63,17
5,8

8220,
6,2
19,754
0,¢

VEHICLE DEMAND MODEL
MARCH CONThuL FOR HYRRIDS

1,00 SELECTED MARKET

1993

125,548
1,3

14,440
3,7

14,104
3,7

11320
3,5
2,779
u,7

19,71
0,9
49,65
0,2

12,4un
4,3

1610,76
2,4

20, U1
0,7

~8
>
<

-~
-~ g

o
= -}
— e

oo
b1
- N
[~ 2, V]

(v s
—_ ~
Qe Oe
o wia U
-_—n oo

16918

.
4

1
S5
52,
3

VI e

67,41
5,7

8r4y,
6,3
19,857
0,5

INDICATORS
1994 1998
127,084 129,u6)
1,5 1,6
14,600 {4,874
1,1 1,9
14,258 14,525
1.1 1,9
11,016 11,807
0,8 1,7
"2,802 2,918
2,3 2,7
19,93 20,09
1ol 0,8
49,91 So0,f4
0,5 0,5
12,322 12,5086
~1,0 1,8
1651,46 1693,52
2,9 2,5
20,47 20,51
0,3 0,2
80,67 82,57
2,2 2,1
29,318 30,07
2.2 le
28,24 28,25
0,0 0,0
271,55 271,56
=0,0 0,0
31,35 31,38
0,1 0,!
17818, 18749,
5,3 5,2
$S3,79 55,64
2.6 3.“
Tt,20 15,24
5,7 5,6
9295, 9860,
6,3 641
20,059 20,689
1.0 3,10

AGE 2

19¢6 199y 199A 1999

131,497 133,625 135,915 §38,323 100,709

1,6 1,6 14! 1,8 1,7
15,031 15,046 15,727 16,003 16,255
1,1 2.8 1,8 1,8 1.6
t4,676 15,079 15,394 15,623 15,870
1,0 2,7 1,8 1,8 1.6
11,700 11,977 12,178 12,§A9 2,585 "
0,8 2,13 1,? 1,7 1,6
2,972 3.102 3,178 3,234 3,285
|,9 u,u 2,0 1,R 1,6
20,25 20,57 20,68 20,70 " 20,70
0,8 1,6 0,5 . 0,] “0,0
S0,49° 930,85 St,0u  .S51,18 51,29
0,7 0,7 0,4 0,
12,602 12,952 13,063 13,216 13,uB3 "
0,8 2,4 0,9 ° 1,2 2,0
1732,91 1774,01 {&1A,S1 186b6,u7 1915,76
2,8 1 2.4 2.5 2,6 2.6
20,93 20,83 . 20,%1 20,08 20,5
0,1 0,0 0,1 0,1 |, 0,2
84,43 86,39  BB,66 91,13 93,68
2,3 2,3 2,6 2,8 2.8
30,75 31,06 32,29 3319 3,
2,3 2,3 2,6 2,8 2.
28,27 2A,29 28,30 2A,30  28,3]
0,1 0,1 0,0 v,0 . 0,0
27,37  21,5A 27,59 27,59 27,59
0,0 0,0 0,0 0,0 -0,0
31039 31,39 31,00 31,41 31,au
0,1 “0,0 0,0 0,0 0,1
19718, 20737, 21Ay§, 22922, 2409},
5,2 5,2 5,2 5,1 9,1
57,28 59,79 61,87 64,00  6h,10
2,9 u,u 1.9 3,u 3,3
19,59 B3,94 88,57 9y, 98,62
5,8 5,5 5,8 5,5 5,5
104ds5,  ftobo, 11682, 12347, 13051,
S,9 . 8.7 S, A 5,7 S,/
21,0077 24,008 21,6H0 22,072 22,510
1,7 2,1 0,9 1,8 2,0

£2000

A A A A L A A A A Al L AA AL A LT Y L R A R LK N L e iy

0,2

£ci-4



THE WHARTON EFA MQ! VENMICLE DEMAND MDDEL . : AGE 3
MARCH CONTHL. FOR HYHRIDS

TARLE 2,00 NEW REGISTRATINNS (MILL AlITOS)

CLmee Srpvew oo 1979 1980 1981 19R2 \983 1944 1985 19R6 19R7 198 ° 1949
F1TnTaAL nrw REGISTRATI(NG t 10,802 10,343 10,798 {1],36? |l 537 ll.SnS 12,07 12,337 12,429 {2,336 {2,534
2l |
34 gimCOMPACT ! 2,112 z;psi 2,117 2,818 2,839 2,854 2,97s 3,067 1,138 3,168 3,261
ai : . %SHARE! 25,11 25,18 25,16 24,80 24,60 2u, 64 24,565 24 ,Ap 25,23 29,466 26,02
S| cOMPACT . I 2,330 2,281 2,350 2,UR2 2,525 2, Sun 2,658 2,719 2,756 2,748 2,A36
b Y3HARE | 21,57 21,64 21,76 21,Rd 21,89 21 99 22,02 22,0u 22,18 22,uu 22,63
11 MIDeS11E I 2,702 2,692 2,746 2,914 2,972 2, 975 3,105 3,160 3,190 3,169 3,224
8l . XSHAREI 25,38 25,54 25,4} 25,4l 23,716 25.68 25,71 25,65 25,67 25,69 25,72
91l FULL SIZF . | 1,986 l;?lq j 4957 2 07l 2,114 2,109 2,15A 2,16} 2,095 1,969 1,912
101 LSHARE | 18,39 18,20 18,12 la 23 18,132 18,21 11,A7 17,54 16,85 15,96 15,29
1 LUKURY | 1,032 0,999 1,028 ,077 1,007 1,099 1,177 1,274 1,252 1,264 1,302
121 . .. . . %SHARE| .9.35 _ 9.un 9,52 9:08 9,42 9.u8 9,75 9,92 10,07 10,25 10,38

MARCH CONTROL FOR HYRRIDS
_ TAALE 2,10 TnTAL DNMESTIC NEW RENISTRATIONS (MILL AUTNS) .

LINE [ TEM ,1979 1980 1981 19R2 1983 19a4 1984 19Rb 1987 |°ae 19R9
dad i R K b IR R R e L T T L r ey -.-----.-..q------------.-.-.—-----------------.—~--~'¢~---------cn--‘-- --------- oewweoee
LITONTAL NOMFSTIC NEW REGISTRATIONS i 8,989 8,756 6,958 9,462 * 9,633 9,670 10,100 10,263 10,273 lo.lab 10,229
21 | . .

3 SURCOMPACTS : | 1,085 l.pua 1,060 1,103 1,119 1,122 1,194 l.!RT 1,172 1,149 1,151
a| XSHARE | 12,07 11,92 11,A3 11,66 11,62 11,60 11,82 11,56 11,41 11,35 11,26
Si COMPACT bo2,231  2,)93 2,266 2,402 - 2,449 2,476 2,590 2,653 2,670 2,109 2,780
61 XSHARE 2u,a8 25,04 25,29 25,34 25,42 25,60 25,64 25,85 26,23 2h,15 27,18
T uIn=817F ! 2,742 2,492 2,746 2,91u 2,972 2,975 A 3, i1kl 3,190 3,169 - 3,22¢
81 XSHARE | 10,50 30,75 30,65 30,79 30,86 30,76 30,74 30,84 31,05 3it,30 31,52
.91 FULL-31ZE . | 1,986 1,919 1,957 2,071 e, 1l 2,109 2,158 2,163 2.095 1,969 1,912
104 XSHAREl 22,10 23.,92. 21,85 2{,A9 21,94 21,81 21,37 21,08 20,39 19,45 18,69
11 LUxtiny b 0,939 0,908 0,930 0,972 0,979 0,989 1,058 |,003 1,122 1,129 l.lbl
-2 . ... ... . %SHapel 10,49 __|o 37 10,38 10,27 10,16 10,23 lo,0) 10,67 10,92 IRERE] 11,3
-----u---------n------------.....--.-.----.--q---.---.------—-------------b----n-------------------------.-.------n--------------- - w

MARCH CONTROL FOR HYARIDS
) TABLE 2,70 FOREIGN NEW REGISTHATIONS (MILL AUTOS) ‘ )

Line, . trems oo 1979 1940 19s1 ton? - 1983 19A4 1985 f9ns 1987 1988 19A9
----- ----------------------.-..-.----—-----‘----n-q.n-..--.---------------.--------.------ LA L R A R I R R R D R R K ar S
fITOTAL FOREIGN NFW REGISTRATINNS | 1,813 1,787 1,839 1,900 1,904 1,918 975 2,075 2,196 2,210 2,305
2! | . : ) '

11 qlinCoOMPACT | 1,628 1,007 1,657 1.714 1,719 1,733 1,783 l.ﬂﬂl {,964 2,047 2,110
(g XSHAREF | A9,76 89,94 90,09 90,20 90,32 90,50 90,25 90,64 91,08 91,29 91,52
S CNMPACT | 0,093 0,089 0,084 0,080 0,076 0,072 0,069 0,045 0,062 0,059 ‘0,056
6l XSHARE | 5.15 u, 97 4,59 4,22 4,00 3,78 31,48 3,15 2,58 2,47 2,u3
71 LUXURY | 0,092 0,091 0,098 0,105 n,108 0,110 0,124 0,129 0,130 0,13U 0,140
8l XSHARE | 5.09 509 5,32 5,54 5,68 5,72 6,27 6,22 6,04 5,08 5,05
91 : | ; _ _
10IFNREIGN MARKET SHARESY ¥ OF TNTAL ] 16,79 16;99 17,03 16,72 16,50 16,53 16,36 16,R2 17,39 17,92 18,39
1 X NF SURACOHPACT | 60,01 60,62 60,99 60 /AU 60,87 60,71 59,90 61,11 62,613 63,71 64,69
121 X (IF CNMPACY | u,0t s,ec 1,59 3,23 3,01 -~ 2,84 2,58 2,40 2,25 2,13 1,97
13 . . X OF Luxury | 8,95 R 9,52 9,78 9,99 9,97 10,53 10,54 169,00 10,64 10,72

A PRONUCT OF WHARTOM EFA, {NC,

wer-4d



THE WHARTON EFA MO VFHICLE OEMAND MODEL ' PAGE @
MARCH CONTruL FOR HYBRIDS

. TABLE 2,00 NEW REGISTRATINNG (MILL AUTUS)

LINE, S tem o 1990 1991 1992 1993 1994 1998 1996 1997 1998 1999 2000
P1TntalL NEW REGISTRATINNG I 12,688 (3,103 13,595 {u, 104 16,250 14,525 (4,676 {5,079 15,35¢ 15,623 {5,870
2 . ! . : .

3 SURCOMPACT - I 3,356 3,495 3,637 3,806 3,873 3,970 4,043 4,208 4,307 u,393 u,ub1
aj - XSHARE | 26,45 26,68 26,90 26,99 27,17 27,33 27,3% 271,91 28,05 28,12 28,11
S CAMPACT B | 2,885 2,979 3,082 3,198 3,202 3,313 3 567 1,459 3,529 3,603 3,679
6t XSHARE | 22,74 22,13 22,67 22,66 22,74 22,81 22,94 22,94 22,99 23,06 23,18
74 MID=STIZE | },.257 3.;65 y,up8 3, 625 3,670 3, 7u4 3,187 J,8aA J, 082 a,037 4,114u
81 : XSHARE| 25,67 25,6A 25,66 25.'710 25,74 25,78 2Y,84 2s,78 25,80 25,84 25,92

A FULL SIZE ] 1,853 L,pT1 1,910 1,956 1,928 1,913 1,868 1,849 | ,858 *© 1,828 1,821

101 : XSHAREI 14,60 14,28 14,05 13,87 13,52 13,17 12,71 ° 12,26 11,97 11,70 1,a7

1 LUXIRY i 1,337 1,393 1,050 1,520 1,545 1,589% 1,612 1,675 1,718 1,761 1,795

12l . ‘ o L XSHARE] ~ 10.5¢ 10,63 10,72 10,78 10,80 10,91 - 10,99 1141t 11,197 11,27 11,31

MARCH CONTROL FOR HYRRIDS
TABLE 2,10 TATAL DOMEBTIC NFW REGISTRATIONS (MILL AUTODS) o

VINE i .1 rTEMmM o T .1990 1991 1992 1993 199U 1995 1996 1997 1994 1999 2000

.--.----------r-'--.---*-‘----.---.--..----------ﬂ-..-----..----------O--F---------O-------’-.---w.-.-----..-.—---.- -------------- -
11TnTAL NOMESTIC NEW REOISTRATI(ONS . 10,29) (0,585 10,941 11,3240 (1,416 41,607 1,704 11,977 12,178 12,3890 {2,5A8
2] 3 . . : Lo !

31 suUNCOMPACTS i 1,163 l.]ab 1,221 {,eud 1,242 1,260 1,275 1,319 1, 345 1,37) 1,381
uy . ' XSHARE | 11,30 11,21 1,186 10,98 10,88 10,AS 10,89 1,01 11,04 i1,08 10,98
S cOMPaACT . | 2,832 2,928 3,034 3, 150 3,199 3,271 }.328 J,ue2 J,u04 3,589 Y. ou7}
b1 XSHARE | 27,52 27,67 21,1} 27,82 28,02 28,18 28,04 28,57 28,69 28,R| 2H,98
11 MIn=SIZE ) I 3,pS7 3,365 3,488 3,625 3,670 3,744 3,7RY  },BRB 3,962 4,037 U4,|1u
B ) XSHARE | 31,65 31,19 31,88 32,01 12,15 12,26 32,36 32, U6 32,53 12,59 32,69

91 FULL STZE boo1,853 {1,701 13910 1,956~ 1,928 1,913  l,Hee 1,809 {,B)A 1,828 |,B2]

101 XSHARFE | 18,01 17,68 17,46 17,78 16,088 16,48 15,94 I1S,uu 15,09 14,76 la,u7

11 LixuRy boo1,188 },234 1,288 1,349 1,378 1,419 },u48: |, 499 1,539 14581 1,622

12y ' o S L. XSHARED 11,53 41,66 1,77 1,91 12,07 12,22 12,37 12,82 12,64 12478 12,89

MARCH CONTROL FOR KYBRIDS ' '
) TABLE 2,50 FOREIGN NEW REGISTRATIONS (MILL AUTOS) i

LINE 1 TEM 1990 199y 1992 1993 1994 1995 1996 1997 1998 i 1999 2000

il A K L N E XL EE XL R KR XX '—.--.--—.-.--.---.-----.-.--.--...-..------.-.---.-----.-.-----I~------'-'_.--.--.'-.-----.-vv.-----.-.---T---
11TOTAL FORFIGN MFW REGISTRATIONS | 2,397 2.519 2,634 2,779 2,8u2 2,918 2,972 3,102 3,178 3,23 3,289
21 I :
31 SURCOMPACT | 2,194 2,309 2,436 2,562 2,632 2,141 2,749 2,8RQ 2,962 3,021 3,079
uy XSHARE | 91,50 91,70 9{,79 92,20 92,40 92,90 93,15 93,13 93,26 , 93,ui 93,75
St cCOMPACT . | 0,053 0,051 0,048 0,04b 0,043 0,041 0,039 0,037 95035 0,034 0,032
b1 : XSHARE | 2,22 2,01 1,81 i.64 1,52 1,41 1,31 1,20 1,11 1,04 0,77
T LUX:IRY | 0,151 0,)59 0,170 0,174 0,167 0,166 0,165 « 0,176 0,179 0180 0,174
81 XSHARE | 6,28 6.30 6,40 6,16 5,88 5,69 5,54 9,67 5,62 5,55 5,28

.9' : ' ¢ ! . . . .

JOIFNREIGN MARKET SHAREST X 0F TOTAL | 18,89 19,22 19,52 19,71 19,93 20,09 20,25 20,57 ’n,68 20,70 20,70

(B X nF SUACOMPACT | 65,36 66,07 66,h1 61,12 57,94 hA, 27 68,07 68,66 68,17 68,76 ' 69,0}

j21 X OF COMPACT | 1,84 1,70 1,56 1,4} 1,30 Ny felb 1,07 1,00 0,938 0,87

Y . X OF LUxURY 1 11,26 11,39 11,65 11,27 10,80 10,47 10,21 10,50 10,40 10,20 9,67

A PRODLUCT OF WHARTON EFa, INC,

ceI-4
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; THE WHARTON EFA MOTC.. EHICLE DEMAND MODEL r 4GE 5
MARCH CONTROL FUR HYRRINS

TABLE 3,00 GROWTH RATES, NEW REGISTRATIONS

LINE fTew 1979 1980 19at 1982 198} 198y 19AS 1986 19a7 1qa$ CLE)
TUITOTAL HEW REGISTRATIONG - ahee e masaz s e TN
i: SlINCOMPACY : 6,7 w22 2,5 3,7 - . 0,7 0,6 4,3 3.1 2,2 1,0 3,0
ge COMPACT ‘ : ! ~2.1 3,0 5.6 17 0,9 4,3 2,3 1,4 0,4, 2,5
gl MIn=ST2E ' : w7 “1,B 2,0 6,1 2,0 0,1 4,4 1,9 0,8 -0,b 1,7
.g: FULL SIZE : 3.9 -3, 2,0 5,8 2,0 “0,2 2,3 0,2 ~3,? -b,0 -2,9
:?: L LUXURY . o : C=2\5 | .1,2 2,9 u,8 0,9 fol T, a,n 2,3 0,9 3,0

MARCH CONTROL FOR HYHRIDS

TARLE 3,10 GROWTH RATE'S, DOMESTIC NEW REGISTRATI{ING . ’

Line . ITEM }979 1980 1981 19A2 1983 LY 1985 19R6 1987 . 1988 1989
TUTTOTAL DONESVIC NEW REGISTRATIONS 1 =0,0  w3.6 2.3 5.6 1.6 o.d  aedae i b iee
i: SUNCOMPACTS : 7,1 «i,8 1,5 U, 1,4 0,2 6,4 ~0,6 v1,2 -2,0 0,2
S\ couFacT 1 L w3,0 3,3 6,0 2,0 1o 4,6 2,5 1S 0.5 2.6
?: MIn-81ZE : 1,7 1,8 2,0 6.1 2,0 0,1 u,u 1,9 0;8  =0,b 1,7
.2: FULL S1ZE : 3.5 “3, 4 2,0 5,8 2,0 "0,2 2,3 0,2 -3,2 =6,0 =2,9
%?: CoLLuxuRy o L : =0,0 _ =1,3 2,4 u,s 0,7 1,0 6,5 3,9 2,5 0,7 2,49

LR o e Y bl L L L i L L F R e ey S R e ey ey e Y L L L X e R R L T R E L L R e e L L ey R T L L R T LY R Y Y ]

MARCH CONTROL FOR HYBRIDS

TARLE 3,20 GROWTH RATES, FOREIGN NEW REGISTRATIONS
LINE, . , pvew o 1979 1980 1981 . 1982 {983 198U 1985 19Rb LY 1988 1989

L T L I L L L I T T YL L Ty yernanysmpepunpepspegmpeepey pepsgspapappap ey ey T L AL L R R T e P R R R L A R R L A AL R P PR LR R RS L LA R R R A LA A R RN R R

11TNTAL FOREIGN NEW REG)STRATIONS | «7,3 “l,lU 2,9 1,3 0,2 0,6 3,2 5,0 3,9 2,5 u,3
i: SURCDMPACT : -b,U .12 3.1 3, 0,3 0,8 2,9 5,5 u,u 2,1 a,6
g: COMPACT :' =5,0 -5.6 =5,0 5,0 . =5,0 ~5,0 *9,0 -5,0 =5,0 -5,0 =5,0
‘7’: _ o tiymy : w224 =j,u 7,6 7.6 2,7 1,3 13,1 4,1 1,0 5..3 3,7

-.--------------------.-------------.----—--p-—-------—..-------o-----------.--------------.-------.-------------.---------.;.--‘--
b i

A PROPUCT OF WHARTON EFA, INC,

9z1-4



THE WHARTON EFA MOTOF

HICLE PEMAND MODFL 13 b
MARCH CONTROL

.-.R HYRR1DS

3,00 GROVWTH RATES, NFW REGISTRATIONS

L]N[. 1 T E_h.d ....... . TA?:EO .. 19‘” l?QZ 1903 1994 {993 {9u9¢ 1997 {998 j9QQ 2000
LITOTAL NEW REGISTRATIONS 1 s ne s T T T T
i: SURCOMPACT : 2,9 U, 4,6 0,1 1.8 2,5 1,8 6, 2,8 2,0 1,5
g: COMPACT : 1,7 1.3 1,5 3,7 1,4 2,2 1,7 2,17 2,0 2,1 2.1
?: MIN=STZE : 1.0 3.3 3,7 1,9 1,2 2,0 1,1 2,7 1,9 1,9 1,9
3! FULL SIZE : 3,1 1,0 2,1 2,4 «1,5 -0,8 «2,5 ~0,9 “0,b °0,S -0,u
:(l): _LUxiRy L : 2, 0,2 u,7 4,3 1,6 2,6 1,7 §,9 2.6 2,5 2,0
LR T R Lk T R Ll L L L L LLL R T Y e L D T e L R L L L L R P ) Ceceewe -
MARCH CONTROL FUR HYRRIDS
, TABLE 3,10 OROWTM RATES, DOMESTIC NEW REGISTRATIONS
LINE, ] TEM . L1990 1994 1992 1093 1994 1995 1996 1997 1994 1999 2000
TUVTATAL ROMESTIC NEW REGISTRATIONS 1 0.6 200 3u0 3.5 0.8 LT o a e T
g: SIINCOMPACTS : 1,0 2,0 3,0 1,9 “0,2 1,4 i,2 3,5 'z.o 2,1 048
2: COMPACT : 1,9 3,4 3,6 31,8 1.5 2,3 .7 2,8 2,1 2,2 2,2
?: MIN=31ZF : 1,0 3,3 3,7 3,9 1,2 2,0 It L2, 1,9 1,9 1,9
_g: FULL STZE : -3,1 i.0 2,1 2,4 -1,5 «0,8 «2,5 0,9 -o.é «0,5 .0,
:‘l): LUXURY o : e, 4,0 u,4 u,7 2,1 3,0 2,0 3,6 207 2,7 2.6
MARCH CONTROL FOR HYBRIDS
o TABLE 3,20 GROWTH RATES, FOREIGN NFW REGISTRATIONS
LINE ILYem L 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
TUITOTAL FOREIGN REW REOTSTRATIONS . 1 dy0 8.0 st a1 m oz e e Taa e T
i: SURCOMPACT : 4,0 9,3 5,5 5,2 2,7 3,0 2,1 u,u 2,5 2,0 1,9
:: COMPAZY : =5,0 “5,0 =5,0 -5,0 “5,0  =5,0 “5,0 -3,0 «5,0 “5,0 “5,0
" AUXURY : 1,9 5.3 7.1 0,9 2,5  ~0,6 0,8 5,0 {5 0,6 =3,8

A PRODUCT OF WHARTON EFA, INC,

L21-4



- - r" O (. o~ o
THE WHARTNN EFA MOTOR VEMICLE DEMAND MODEL ' PAGE 7
MARCH CONTROL FQOR HYRRIDS i
TARLE 4,00 PASIENGER CARS IN OPLRATIONI YEAREND (MILL AUTOS) .

LINC 1 TEWM 19719 19R0 1961 1982 1983 19484 19RS 19A6 1987 1988 |989
JITNTAL CARS IN OPERATINN YEAR=END | 100,877 §102,A57 104,47t 106,272 108,250 110,212 112,130 113,944 115.777-117,522 119,072
2 |
31 SURCOMPACT I 22,074 23,370 24,460 25,026 26,274 26,999 27,630 28,200 28,770 29,333 29,R79
Uy XSHARE | 21,88 22,12 23,42 23,93 24,27 24,50 2u, 6l 2u,71s 2u,85 2u,9% 25,09
Si COMPACT . I 20,086 20,826 21,484 22,168 P2,RU8 23,4BR 24,076 JU,608 25,137 25,658 26,1u9
6l XSHARE | 19,91 20,25 20,56 20,86 21,11 21,31 21,ty 21,60 2,1 el A} 21,96
71 MID-STZF . I 2u,421  25,j)24 23,758 26,466 27,198 27,871 24,502 29,054 29,576 30,065 30,498
81 ) XSHARE | 2u, 2t 24, Uy 2U,66 20,990 25,12 25,29 25,ue 25,50 25,95 25,58 25,61

9l FILL SI1Z¢ it 24,804 zl.poa 22,836 ?2.000 21,608 21,330 21,181 21,120 21,099 21,027 20,864

101 XSHAREI 24,59 231U 21,86 20,78 19,96 19,35 1a,89 18,34 18,22 17,89 17,92

i LUXURY ] 9,Uq2 9,730 9,929 10,127 10,326 10,523 10,74y 10,961 11,195 11,438 1{,sR2

12} o o, XSHAREL 9,41 = 9,ub .9,50 9,53 9,54 9,55 9,58 9,62 9,67 9,7} 9,81

MARCH CONTROL FOR HYBRIDS ) :
TABLE 4,10 DOMESTIC CARS IN OPERATIONT YEAR-END (MILL AUTOS)

LINE Pvew o L1979 . lo80 1981 1982 1983 1984 1985 19R6 1987 1968. 1989
1iDNMFSTIC CARS IN NPERATIQN | 8S,614 ﬂb.aés 87,849 89,077 90,537 92,031 93,555 0QU,972 06,380 ‘97,672 98,75
2l | o ;

31 SURCNMFACTS | B,680 9,399 Q.]Q? 10,206 10,543 10,803 11,035 (1,200 11,335 11,44y 11,512

U XSHARE D 10,14 10,74 11,15 11,46 11,64 11,74 11,80 AR 11,76 11,71 11,60
Sl COMPACTS 19,095 19,817 20,71 21,166 21,864 22,530 23,1%4 2,726 2ui29S 2u,8%u 25,1AS
61 XSHARE | 22,30 22.81 23,30 23,76 2u,1S eu, ua 24,7% eu,98 25,21 25,45 25,71
T MIN=ST2E I2u,421 25,)24 25,758 26,066 27,198 27,871 28,502 29,0Su 29,576 30,065 30,098
81 XSHARE| 28,52 28,92 29,32 29,71 30,04 30,28 Jo,u7 30,39 30,69 30,78 30,88

L9y FULL ST1ZE I 24,804 ZS.pOb 22,836 22,084 21,608 21,330 21,181 “elylen 21,099 2),027 20,860

104 XSHARE | 28,97 27,4 25,99 24,79 23,87 23,18 22,64 e2,°u 2l .89 21,93 21,13

111 LUXURY | 8,614 8.pl9 8,986 9,154 9,329 9,u97 9,683 9,872, 10,075 10,2A0 0,u92

L XSHAREI 10,06  10,iS 10,23 10,28 - 10,30 10,32 10,33 10,39 10,45 10,53  {0,6}

..-’.----.--.-'-..-..-'---..----.---------.--’.--.-------.-----’-.--.---..-.--.-..-‘.-..------..-.-'---'-.-.--‘------.-.------..---

MARCH CUONTROL FOR HYRRIDS
) TARLE 4,20 FOREIGN CARS IN OPERATIONI YEARSEND (MILL AUTOS)

Line qJTEM e 1979 1980 1941 1982 1983 1984 1985 1986 1987 1988 1989,

---v---------—-------—-.-.---.------------v-----------..-.---------------.-----9.----------------------v------.-o.-------..v-----..
{ITNRFIGN CARS IN QPERATION I 15,263 15,992 16,623 17,195 (7,717 (8,181 18,575 18,972 19,397 19,850 20,321
2l . ( ' . ¢
M SURCOMPACTS Foa3,390 qd,071 10,667 15,219 13,731 16,196 16,505 (7,000 17,435 17,892 {8,167
uj X3HARE | 87,75 87.99 88,24 88,51 88,79 89,08 689,34 89,61 89,89 90,1u 90,138
51 COMPACTS I 0,991 t,pto 1,013 1,003 0,984 0,958 0,922 0,882 0,R42 0,804 0,765
6l XSHARE | b, U9 6,3} 6,09 S.RY S.96 5.27 u,9% U,hs u, 3¢ 4,05 3,76
TI LUXURY . | 0,A78 0.912 0,9u2 0,973 1,001 1,027 1,058 1,0RQ 1,120 1,1%4 1,190
81 XSHARE | 5.75 5,70 5,67 S.66 5,bS 5,65 S,70 S.TU 3,77 S,81 S,Ab
9l | .
0IFNRFIGN SHARES) X% OF INTAL | 15,13 15;55 15,91 1b,18 16,37 16,50 16,57 16,693 16,75 16,89 17,07
i X OF 3URCAMPALT | 60,68 60,21 59,95 S9,Rb 59,87 59,99 60,06 60,28 60,60 61,00 61,u7
21 X NF COMPACT | 4,93 4,89 4,11 u,52 u,31 4,08 3,83 J,5A 3,35 3,13 2,92
3 X OF Luyxuyry | 9,28 9,37 - 9,49 9,60 9,70 9,76 9,85 9,94 10,00 10,09 10,19

A PRODUCT OF WHARION FFA, INC.

8¢I-4



THE WHARTOM EFA MOTL  MICLE DEMAND MODEL

GE 8

A PRODUCT OF WHARTON EFa,

INC,

6¢1-4

MARCIH CONTRU. )R HYRRI1DS ‘ ' o
. TABLE 4,00 PASSENGER CARS IN QOPERATINN: YFAR-END (MILL AUTUS) -
LINE | P TEN L1990 1991 1992 199} 1994 1995 1994 1997 1998 1999 2000
LAd AR E X R AR R R L e o T Y o L T ity '-----------;'---_----v-.----..-.-------.----.----.
}ITOTAL CARS IN OPERATION YEARSEND I 120,535 t22,237 123,893 125,54R 127,404 129,463 §31,U97 133,625 135,915 138,323 140,709
21 |
3 SUACOMPACT - I 30,449 31, j03 31,776 32,u68 33,209 34,05¢ 34,880 135,178 . 36,707 37,6048 38,5%]
o) ~ XSHARE| 25,26 25 uu 25,65 24,86 26,08 26,30 26,33 26,78 21,01 21,22 ,27,u0
S COMPACT ) I 26,619 27, ;21 27,610 28,090 8,628 29,163 29,123 0,293 30,89) 3i,527 32,162
61 * XSHARE] 22,08 22 19 22,29 22,7 22,48 22,53 22,80 22,867 22,713 22,19 22,86
T MID~S1ZE 1 30,899 31.}56 31,797 - 32,237 32,749 33,272 33,813 34,372 34,977 35,620 3b,269
6l XSHAREI 25,63 25,65 . 23,87 293,68 25,69 23,70 25,71 2%,12 25,73 25,15 25,78
9 FULL size , I 20,628 20,415 20,165 19,901 19,671 19,438 19,193 (8,935 .18,710 18,515 18,334
10t XSHARE| 17,11 - te,70 16,28 19,85 !S,u} 15,01 lu,60 1a,17 13,17 13,39 13,08
11t LUXURY Po1,939 12,036 12 sup 12,832 W190 13,937 (3,884 qu,247 4, bzu 19,013 15,393}
121 ... YSHARE: 9,91 10,01 2 10,20 lo 315 lo us lo 56 lo bb 10 16 10 85 10 94
.--.------...--—..-..---..--...-..-.----...---.-.-.'..-----.----.--.-.--..--------------------------..r--------.--.----.-.-----.-- o
MARCH CONTROL FOR HYBRIDS
. TARLE. - 4,10 DOMESTIC CARS IN OPERATINNG YEAR=END (MILL AUTNS)
LINE 1rTem . 1990 1991 1992 1993 1994 1995 1996 1997 1998 |oqo 2000
----—Q-.v—--...-----..'----m-...----.-----v----.I.vn.ch'.-o-.--"---.--...---.---.-.....-..---—--v-.---v-v-----..v.-... -----------
1IDOMFSTIC CARS IN OPERATION I 99,698 100,A01 101,816 102,799 103,992 {05,214 106,U8S 107,811 109,295 110, 910 112,549
2l . | . .
3 SUBCOMPALTS S 11,373 g, pl0 11,689 11,719 f1,766 11,818 11,887 {1,986 12,117 12,272 {2,024
4 ) . : XSHARE! .1l,6!l 11,59 11,u8 l1,u0 11,3t 11,23 11,16 et 11,09° 11,06 11,04
S COMPACTS I 25,894 26,039 26,965 27,u80 28,048 28,620 29,21) 29,809 30,400 3j,096 3{,758
6l Y3HARE | 25,97 26,23 Zb 48 26,73 26,97 27,20 271,43 27,65 27,85 28,04 28,21
11 MIN=STZE , 1 30,899 31 }Sb 11,701 32,237 32,749 33,272 33,813 34,372 34,977 35,620 36,269
81 -XSHARE | 30,99 WA 31,23 31536 3p,a9 31,62 31,75 31.AA 32,00 12,12 32,22
9] FULL STZE | 20,628 ao 015' 20,165 19,901 19,871 19,438 19,193 |B,935 18,710 18,515 18,334
101 . XSHARE | 20,69 20 2% 19,81 19,36 18,92 18,47 Ia, 02 17,56 17,12 16,69 16,29
1 LRy I 10,700 o, 950 11,200 11,062 "11,758 12,066 12,382 12,708 13,050 13,408 |3,768
ev oo _XSHARE | 19 T4 10,86 11,00 11415 11,0 11,47 11,6} 11,79 11,94 12,09 12,23
'--.---.----------.l------.-----.---;----I---.--.-.--.--.----o-----'—w--.------------.-------------v..---.-—.---l—.v---..--L -----
MARCH CONTROL FOR HYRRIDS
TABLE 4,20 FOREIGN CARS IN OPERATIONI YEAR=END (MILL auTng)
LINE, fYEM . 1990 1991 1992 1993 1994 1995 1994 1997 1998 1999 2000
e Al R A A A A A A A A R R R A L L Y Y L PR R P LN PN RN Y e PR LY R LN N T Y I Rl e ol o R R T T JE I R e g v g g
fIFARFIGN CARS IN OPERATION 1 20,837 21,036 22,076 22,709 23,492 24,249 25,012 25,81U0 26,621 27,412 28,160
2l !
3 s1HNCOMPACTS 1 168,877 |9, 43 20,087 20,749 21,083 22,236 22,998 23,792 24,590 25,376 25,127
| XSHARE | 90,59 90,80 90,99 91,21 9,49 91,70 91,95 92,17 92,37 92,57 92,78:
S| COMPALCTS I 0,726 0,6R8 0,609 0,610 0,575 0,502 0,512 0,4R3 0,457 0,u32 0,608
61 © ASHARE 3, U8 3;21 2,94 2,6A 2,49 2,24 2,05 . 4,A7 1,72 7 1,48 1,4S
11 LUXURY | 1,235 1,285 1,340 1,390 1,033 1,u71 1,502 1,539 1,574 1,605 1,624
8l YSHARE | 5,93 6,00 6,07 bull 5,10 6,06 6,01 Y,96 5,91 . 5,85 5,77
91 | : s :
101FARETON SHAREST X OF TNTAL I 17,29 17,50 17,82 18,12 1A,03 18,73 19,02 19,37 19,59 19,82 20,01
1 X OF SURCOMPACT | 61,99 62,38 63,21 63,914 6u,61 65,30 65,93 66,50 66,99 67,40 67,71
Rrd X OF COMPACY i 2.713 2,Su 2,15 2417 2,01 1,86 1,72 1,60 1,08 1437 1,27
131 x 0F Luximy oo 10,34 10,50 10,69 to,a1 10,A7 10,86 10,82 10,80 10,76° 10,69 10,59



THE WHARTON EFA MUT(

EHICLE DEMAND MODEL 9
B MARCH CONTR( OR HYBRIDS
TABLE 5,00 GROWTH RATES, CARS IN NPERATIONY YFAR=END .
LINE, 11em 1979 y980 - 1981 1982 198) 1984 19AS 1946 1987 1988 1989
51r&?l['éléé'?ﬁ'a;éair165'?FKEZEF,S"""T"""ITE""'5{5'""IfZ"'"If?"'"IIS'"'"IIE""'?:?""'IZZ"'"IZ;'""?:E"'"IIsu
s: SHACOMPACT : 6.8 5.9 4,7 3.9 3,3 2,8 2,3 2,1 2,0 2,0 |.¢:
2: COuPACT : 1,5 357 3,2 3.2 3.1 2,8 2.5 2,2 2,2 2,1 1.0:
g: MIN=31Z2E : 2,2 2.9 2,5 2,1 2,8 2,5 2,3 1,9 1.8 1.7 l.ﬂ:
.gi FULL SI2E ‘: 5,5 .0 "yt «3,3  =2,2 “1,3.  =0,7 «0,3 0.1 “0,% -o;a:
=?| . LUXURY T ,__: 2.2, ,éis, 2,0 2,0 - 2,0 1.9 2,1 2,1 2,1 2,2 2.1:
MARCH CONTROL FOR HYBRIDS
TABLE 5,10 GROWTH RATES, DOMESTIC CARS IN OPERATIONI YEAR-END . '
LINE 1.TEM . 19719 1980 1981 1982 1983 19RU 1985  {9Rs 1987 1988 1989
TLIDOMESTIC CARS TN OPERATION 108 a5 L Ll e tee L1 s s TTaTTTT
' JURCOMPLCTS i 9,0 7.1 5,3 u,2 3.3 7 2,5 2,1 1.5 {2 0,9 0.
g: coMPaCTS : 3,6 -3.é 3,3 3,4 1,3 3,0 : z.nA 2,9 E.ut 2,3 2,1
g: MIn=812E | : 2,2 2.9 2,5 2,1 2,8 2.5 2,3 1,9 1.8 1,7 1,4
,g: FULL STZE : «5,5  m0,0  sl,1  w3,3  w2,2 © 1,3  «0,7 0,5  «=0,1 0,3 ' =0,8
I L o L S R N T N R T
MARCH CONTROL FOR HYRARIDS
' TAWLE 5,20 GROWTH RATES, FOREIGN CARS IN OPERATIONT YEAR=END
LINE prems : 1979 1980 1941 1982 1983 1984 1985 |9Ab 1987 19A8 1989
TUTEORE 1O CARS IN OPERATION L s hae 3.0 s ez 2z a2 e T
§: SUNCOMPACTS :‘ 5,4 5,1 4,2 1,8 3,4 3,0 2,5 2.4 2,6 2,6 2.7
g: COMPACTS : 2,5 1,9 0,3 =1,0 -1,8 =2,1  =3,8 -4.4 =45 4,5 ~4.9
?: LUXLIRY N : u,t 73,8 3,4 3,2 2,9 2,3 3,1 3,0 2,A . 3,1 3,1

-------- [Ty LXK D rapipnmpeenmmpnpepepegpmey e I e e R P R L R R R R P L PR R L R A R A R R R R L AR A L L P R R R R R A R R R R R R L A E L LY L X
'

A PRODUCT OF WHARTON EFA, INC,
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Line

1.TEM

11TOTAL C2RS IN (PERATION YEAREND

101
11

SURTAMPACT
cOMPACT
MIN=SIZE

FULL 8IZE

LUXURY

THE WHARTON EFA MO . VEHICLE DEMAND MODFL PAGE 10
MARCH CONTROL FNR HYAR]IDS
TABLE 5,00 GROWTH narts, CARS IN OPFRATIDNT YEAREND

o |qoo 1991 1992 1993 1990 1995 1994 1997 199A 1999 2000
""""T'""I?S""'ICZ""'Tf"""?fi"'"?f%""f?'Z'f'"IZZ'""I:Z'""II?""'IZ"""IT "o
: 1,9 2 22 2,2 2,4 2,4 2,0 2,6 2.6 2,6 e.a:

J{ 1.8 1.9 1.8 1,7 1,9 1,9 1.9 l.0 2,0 2,0 2,0
: 1.3 .S 1,4 lia 1,6 1,6 1e6 1.7 1,8 1,8 1,8 f

: el «1.0 “1,2 “133 “1,2 .2 “1,3 “1,3 “1,2 “1,0 -1,0

_____ _: 2.2 2’5 2.5 2,5 2,6 2,6 2,6 2,6 2,8 2,7 2,5

----.------—--------.-----v.--.--------..--------..-----.------------------------.-------.--.-‘r.-—-.-p---------..--------.-..--.

: TABLE 5,10 GROWTH RATES, DOMESTIC CARS IN DPERATION| YEAR=LND
LINE [I.TEM <1990 1994 1992 1993 1994 1995 199¢ 1997 1998 1999 2000
CVIDNMESTIC CARS TN OPERATION a0 el e Lo ez e RTINS
§: SURCNMPACYS : 0.5 046 0,U 0,y - 0,4 0,4 0,6 0,8 1,1 1;3 1,2
g: CNMPACTS : 2,0 2.1, 2,0 1,9 2,1 2,0 2,1 2,0 2,1 2,2 2.1
?: MIN=S§12E : 1,3 1,5 IO A I 1,6 1,6 1,6 1,7 1,8 1,8 1,8
g: FULL SIZE : “lyd “1,0 -1,2 .i,3 “1,2 .1,2 -1,13 =1,3 “1,2 «1,0 -1,
:?; _LUXHRY , . : , 2,0 2,3 2.3 2,3, 2,6 2,6 2,6 2,6 2,7 2,7 2.7
ccemamn U OGP R 5 U s PR eeememccemeaP N eneere————- cercemerecteemee— .
MARCH CONTROL ron HYHRIDS
, . TARLE 5,20 GROWTH RATES, FOREIGN CARS IN NPERATION| YEAR~END
LINE | pred 1990 199} 1992 1993 1994 1995 1994 1997 j99n 1999 2000
'?TrBEEIE;'EZES’i;'BSEEZ?IBL'"'"""""I""'E'E"”'5?3""'516"'"5]6""'EZE""'§ZS""'EZI""'§IS'""SII""'SZS """ 201
M surcoupacts | 2,8 1.4 3,2 3.3 s 1,5 3,4 1,9 v,u . 3,2 3.0
:: cOMPACTS : -5, 1 -5,2 -9,6 .b,0 »5,7 5,7 *5,6 5,6 | -s.s' *S, U -5,4
?: Luxury : 3,8, 0,3 3,7 3 2,6 2,2 o 2,3 20 1.0
A PROPUCT OF WHARTNN EFA, INC,

MARCH CONTROL FOR HYRRIDS
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THE WHARTOM EFA MQTQ ‘HICLE NEMAND MODEL ' + ~GE 1
' MARCH CONTROL FOR HYARIDS . . !
TARLE 6,00 CARS IN OPERATION BY AGEY MID YEAR (MILL AUTUS)
Limve ST vYEM oo 1979 tean 198l 1982 19A3 1984 19RS 1986 1987 1988 1989
------.------.-.-.-------.--.-.--..---...-.-.-.--...........-..--.---o--.------q------OO-------'.-d----q-....-.----------.-o-------
JIC&RS IN NPERATIONY ALL VINTAGFES .. 100,148 Yo1,A15 103,605 105,317 107,196 109,157 {{1,0RR 112,904 {14,775 {16,573 118,212 _
-2l |
3 LESS THAN | YEAR NLD | 5,391 S,26° 5.389 5,671 5,754 5,702 6,027 6,157 h,203% 6,156 6,255
4 8GE} | YEAR OLD 1 10,924 10,753 10,495 10,748 11,310 11,4848 11,531 12,017 12,277 12,369 (2,276
S| AGEY 2 YEARS NLD I 10,59¢ 10,838 10,669 10,412 10,663 11,221 11,391 41,43¢ {1,916 12,175 {2,265
6] AGEY1 3 YEARS MLD | 9,438 10,455 10,698 10,528 {0,274 10,523 {1,070 11,233 91,275 11,751 12,00S
11 AGEY U YEARS nLD | 7,832 9,246 10,247 10,480 {0,314 10,067 10,305 10,81}y 10,991 11,033 11,0098
- 01 AGEL S YEARS nLD | 8,003 7,595 8,972 7,936 10,162 10,003 9,756 9,977 10,uRS {O,bday 10,679
9] AGE1 & YEARS LD ) 9,990 T.60U 7.262 8,568 9,u89 9,709 9,506 9,296 9,502 9,990 10,135
104 AGET T YEARS nLD | A,578 9,307 7,133 16,763 7,981 8,844 9,032 8,859 R,621 8,818 9,266
R AGEJ} R YEARS QLD | 7,258 To764 8,us2 b,Uk0 6,125 7,235 7,999 By 1309 T.,974 T.7617 T,%00
121 AGF1 9 YEARS nNLL ) 5,343 6,321 6,789 7,360 S,627 S,3u2 6,287 6,916 7,027 6,894 6,708
131 AGF1 10 YEARS QLD 1 4,894 (YY) 5,175 5,524 9,991 4,589 4,333 9,060 5,954 5,655 5,539
jul AGE! {) YEARS QLD | 3,637 3,718 3,302 3,905 4,209 4,579 3, uRs 3,254 3,786 : U, 185 4,236
151 AGED 12 YEARS OLD | 2,374 2,666 2,769 2,064 2,905 3,1t} 3,362 2,826 2,3u7 2,738 3,010
161 AGE1 13 YEARS pLD ] 1,891 1,720 1,966 2,020 1,795 2,125 2,261 2,010 1,801 },678 1,957
RA AGEY {4 YEARS OLD | },468 1,370 1,268 1,435 1,472 1,313 1,50y 1,621 1,718 1,288 1,199
184 AGEt! |)S YEARS OLD ] n,938 1,064 o0t 0,926 1,045 {,077 0,954 1,107 1,156 1,228 0,920
191 AGE! 16 YEARS 0OLD | 0,627 0,680. 0,785 0,737 0,674 0,765 0,783 0,684 0,789 0,826 0,878
201 AGE} |7 YEARS QLD | 0,409 0,054 0,502 0,572 0,537 0,493 0,5%6 0,56) o,ubs 0,560 0,590
211 AGEL 1A YEARS NLD | 0,242 o,gqu 0,335 0,366 .. 0,017 0,393 0,359 0,398 0,400 0,)ue 0,40}
221 4GE1 19 YEARS QLD | 0 193 N,175 0,217 0,244 0,267 0,305 0,286 0,297 0,284 0,286 0,cu0Q
2} _ _AGEY 20 YEARS OLD o 125 0,140 0,129 0,158 .|7a .|95 0,222 0,205 0,183 0,203 . 0,204
...---.-.-.-------O---.---..---.--.--..----.--..-.'O--.-.-------.-----."---.-'..----.-.-----.-.F'.n---.------.'--p-------. ------ -
MARCH CONTROL FOR HYBR1!0DS
TABLE 6,10 CARS IN OPERATIONI SHARES BY AGE (PERCENT)
LiNe. SrveEm o 979 . 1980 1981 1982 1983 {9A4, 1985 196" (987 1948 1989
.0-'----I---.--------.---.-.-..--...-...---—--.---.--..--.-----'.-.----.--..--'-.-O----.-OO--..-V----...-..-----v..---------------
i LESS THAM | YFAR OLD | 5.8 S 17 5,20 S.38 . 5,37 5,30 3,42 5,05 5,40 S.08 5,29
2l AGE) | YEAR OLD ' | 10,91 lO,Sb lO.lJ 10.21 IO.SS 10,52 lo.!n 10,64 10,70 10,01 10,38
3 AGEY 2 YEARY nLD | 10,58 10,64 10,30 9,89 9.95% 10;28 10,25 10,17 10,18 10,44 10,38
4l AGED 3 YEARS NLD | 9,42 |0 er 10,33 10,00 9,%8 - 9,64 .97 9,9% 9,82 10,08 10,16
51 AGFI U YEARS LD I 7.82 9 08 9,89 9,95 9,62 9,22 9,28 9,59 9,58 . 9,ub 9,73
(Y] AGFI S YEARS NLD | 1.99 M P U6 8,66 9,u3 9,U8 9.16 R,78 8,83 9,14 9,1} 9,03
71 AGFI & YEARS nLD [ 9,948 7 S1 T.0! 8,14 8,85 8,89 8,59 A,21) 8,28 A,57 8,87
L] AGEY 7 YEARS NLD | 8,57 ,Ia 5’68 6,42 7,458 8,10 8,1% - 1,84 7.5V ° 1,56 1,84
21 AGE! A YEARS ntD | 1,25 7 63 8,16 6.13 S.11 6,63 7,20 1,21 6,95 b.,b6 6,72
104 AGE? 9 YEARS NLD | 5,33 6 el 6,55 6,99 5,25 4,89 5,66 6,12 6,12 5,91 'S, 67
i 8GEY 10 YEARS OLD (I u,89 o .27 4,99 $.25 5,59 4,20 3,90 4,48 4,84 u,RS 4,69
121 AGEY 11 YEARS 0OLD | 31,6) S 68 3,23 - 3,718 1,93 4,19 3,14 2,88 .30 3,97 3,58
131 AGE1 12 YEARS QLD | 2.1 e 62 2,67 2,14 2.1 2.85 3,03 2,24 2,0u 2,135 2,55
141 AGF1 13 YEARS QLD | 1,89 !, 69 1,90 1,92 1,67 1,95 2,00 72,13 1,57 f.0u 1,66,
151 AREL YU YEARS NLO | .47 l 35 1,22 1,36 1,37 1,20 1,39 . 1,43 1,50 1,10 1,01
]bl AGEY 1S YEARS QLD | 0,94 l 04 0,98 0,8A8 0,98 0,99 0,06 0,98 1,01 1409 0,78
171 AGFl 16 YEARS OLD | 0.63 0 67 0,76 0,70 0,63 0,70 0,70 0,61 0,69 N1 b,7u
181 AGEI 47 YEARS QLD | 0.40 O.U$ 0,48 0,54 0,50 0,48 0,590 0,50 0,42 . 0,uB 0,50
191§ AGFt 18 YEARS nLd ( 0,24 0,29 0,32 0,35 0,39 0,36 0,82 0,15 0,35 0,30 0,34
|

201 LGEL 19 YEARS OLD , 0.19 o,l7 0.21 0,2) 0,29 o.aa 0,26 0,23 0,25 o.zs o.?x
211 _ _AGEt1 20 YEARg OLD R R I - D Y 0,12 0,15 087 0,18 0,20 0,18 0,16 0,17 0,17

A PRODIICT OF WHARTON EFA, INCS,
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LINE

11CARS 1IN OPELRATION

el
3
ut
St
6
T8
e
9l
100
(RN}

[L¥]

N = s st e -
D O@®~NC N & e

~ N
AV

23

LINE

1 TEM

124,635 126,430 128,412 130,423

ALL VlNTAGFS

LESS THAN t YFAR OLD
YEAR OLD

" AGE1

AGE
AGF 1
AGE L
AGE)
AGE)
AGEN
AGE)
AGE

.. AGE

1
2
3
u
S
6
7
A
9

YEQ&RS
YEARS
YEARS
YEARS
YEARS
YEARS
YEARS
YEARS
YEARS
YEARS
YEARS
YEARS
YEARS
YEARS
YEARS
YEARS
YEARS
YEARS

YEARS

nLh
nLo
nLn
nLo
nLp
oLh
nLh
oLo
oLD
oLp
oLd
aLp
nLo
nLo

oLo .

oLp
oLn
oLn
oLn

TAB.E

THE WHARTON EFA MOTua VEHICLE DEMAND MNDEL

MARCH CONTROL FOR HYBRIDS

6,00 CARS "IN OPERATIUN BY AGE1 MID YEAR (MILL AUTUS)

L1990

IQQI

1992

P 119,719 121,312 122,981

}

1 6.332
bo12,u72
P12
P 12,091
11,702
11,123
I 10,163
| 9,388
] 8,328
| 6,AU0
| 5.369
| a,127
| 3,048
| 2,136
| 1,388
| 0,851
| 0,653
| 0,623
| 0,u19
| 0,286

N PR

o v . .
..---.--..---.-.-.---......---.-.---.....--.--.'..'--.-..---.-.‘-..-...-'---?..-.-...--.’..-.--.-...--.’..-.-...-.--.-.----..

1990

6,539
12,625
12,365
11,997
{14R23
14,355
10,580

9,407

8,028

T.162

S,Ub60

1,985

2,950

2,148

1,509

0,981

0,601

0,U61

0,440

0,296
0,202

1991

6,780
13,036
12,513
12,183
11,725
11,424
10,787

9,773

R,U23
T.,221
5,685\
4,024
2,826
2,067
1,505
1,037
0,687
0,421
0,323
0,308
0,207

6,10 CARS IN OPERATION)

1992

1993

7,037
13,523
12,917
12,322
11,897
11,315
10,832

9,915

8714

1,173

5.o1e

4,136

2,811

1,950

11426

1,039

0,729
0,476

0,291

. 0,223 .

0,213

{994

T.114
14,028
13,398
12,718
12,030
11,477
10,723

9,989

8,8ub6

7,408

5,624

4,107

2,868

1,924

1,334
0,976
0,711

0,499

0,324
0,199

MARCH CONTROL POR HYRRIDS

1994

1995

T.247
14,184
13,898
13,19
12,415
11,60}
10,873

9,864

8,871

7,513

S,800

4,064

2,847

1,962

1,316

0,913

0,668

0.uRb

0,341

0,222

0,136

1995

1906

1,323
jd,uus
{u,oun
13,681

12,874

971
10,9848
9,995
8,768
7,523
5,849
4,117
2,804
1,938°
1,336
0,896
0,621
0,494
0,33
0,232
0,154

SHARES BY AGE (PERCENT)
1991

1994

1997

1908

132,500 134,707

7,523
10,598
14,309
13,827
13,309
12,008

11,329

10,090
8,872
T, U429
5,859
46,210
2,870
1,901
1,314
0,905
0,607
0,u24
0,308
0,224
0,198

{997

7,660
14,996

AU,u5s

14,082
1),UR8
12,A61

ll.737

10,398
8,9U8
1,097
5 16U

.lBS
2,878
1,935
L.e281
0,886
0,610
0,U09

0,284
0,208
0,151

1998

PAGE 12

1999

2000

137,058 {19,860

7,794

15,2h8

14,842
14,225
13,735
12,993
12,162
10,765
9,211
7,95U
5,817
4ol
2,856
L1937
1,302
" 0,8m2
0,596
0,411
0,275
0,191
0,100

1999

71,917
15,539
15,120
18,61
13,8738
13,228

11,149
9,532
7,768
3,850
4,139
2,198

1'299
0,873
0,579
0,400
o.z7b

0,189
0, 120

2000

bl R A L DA A A4 A A R AT T A AR YRR R TY Y FT TN LR R L RR Y PRy PR R X N R R R S i ey ey R LA L LR LR LR T L Al R e e e L L L L ey -

LESS THAN | YEAR OLD

1
21
30
4l
51
51
11
8l
91
101
Y
121
131
14
151
161
j 71
(8l
191
201
211

sGET
LGE
AGE
LGEY
1G¢y
AGE)
AGE
AGE )
AGE 1
AGE
AGE
AGEL
AGE!
AGE:
AGE®
AGE}
AGEC S
AGE )
AGE1
_AGE|

1
2
L}
]
5
6
7

]
9

18
19
20

YEAR O
YEARS
YEARS
YEARS
YEARS
YEARS
YEARS
YEARS
YEARS
YEARS
YEARS
YEARS
YEARS
YEARS
YEARS
YEARS
YEARS
YEARS
YEARY

YEARS

1))
nLo
Lo
oLon
oLb
Lo
oLo
nLo
nLo
oLp
oLn
oLo
oLD
oLD
LD
oLn
oLo
oLD
oLn
oLn

! 5,29
[ {0,422
| 10,17
| 10,10
{ 9,81
| 9,29
| 8,49
| 7.84
| 6,96
| S.71
|- 4,ua
| 1,458
| 2,5
[ 1.78
t lelb
] 0.71
| 0,55
| 0,52
| 0,33
|

o2
I 0.5

3,39
.|o,un
qu
9 89
913
9736
8,72
1,15
6,95
5,90
4’50
3,28

2 u3

l 177

zu
o 81
0/s0
0,38
0,36
0" 24
0l 1y

3,52
10,60
10,17

9491

9,53

9.29

8,17

7,95

6,85

5,87
4,62

3,21

2,30

1.68

1,22

0,86

0,56

0,34

0,26

o 25

7

9,49
10,85
10436

9,89
9,99

9.08

8169

1.97
6,99

5.76

4,56

J. 32

2,26

1,56

1,14

0,A3

OQSq

0,38

0,213

0,18
0,17

5,63
11,10
10,60
10,08

9,52

9,08

R,UB

1,88

7.00

5,86

4,45

3,25

.27

- 1452

1,06

0,77

0,56

0,39

0.26
0.16
0.12

Y
11,04
10,82
10,27

9,67

9,04

8,u7

7,68

6,91

4,52

3.7

2,22

1,53

1,02

0,71

0,52

0,38

0.27‘

0,17
0,11

3.61
11,08
10,77
lo,u9

9,87

9,18

8,02

Tebt

6,72

$|77 .

C U850 .

3,20
2415
1,09
102
0,69
0,48
0,35
0,35

0,18
0,12

S,68
11,02
10,80
10,00
10,07

9,36

8,55

1,62

6,70

S, 60

4,02

3,18

2,17

‘.03
0,99
0,6A
0,44
0,32

0.23-

0,17
0,12

5,60
1,13
10,73
10, US
10,01
9,55

8,71
T,72°

6,6l
5,57
u,28
3,1
2,14
1,4t
0,95
0,66
0,4%
0,30
0.2\

0,15

0,11

5,69.

l‘ uu

' lo.su
10,38

10,02°

9,u8
8,A17
7,85
6,72
5,51
b,2u
3,00
2,08
.U
0,95
N,6)
°|u.3
0,30
0,20
0,14
0,10

5,68
1,14
10,84
10,08

9,9%

9,08

8,81

1,99

h,83

5,57

u,19

2,97

2,01

1.3

0,98

0,6}

0,01

0,29

0,20

0,13

0,09

-..-......-..-.........---.--.--.---..----c----.---..--.-.-----n-.---.-..-------.---....------‘----..-----.--.--------.----------.-
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THE WHARTON EPA MOTC  EHICLE NEMAND MADEL GE 13

MARCH CONTRGL rQOR HYBRIDS

TARLE 7,00 GROWTH RATES, CARS IN OPERATJIONt MID=YEAR

— - ———— s *

LINE . , P rTEM L 1979 1980 1981 1982 1983 1984 1985 1986 1987 i9as 19R9
JICARS 1IN nP[RATIONl"LL VINTAGES | 0.9 1.7 1,8 1,7 1,8 1,8 .8 1,7 1,6 1,6 o4
2| | )

3 LESS THAN | YFAR OLD N 1,6 “2,U 2.4 3,2 1,9 0,u u,2 . 2,2 0,7 0,7 1,
at AGE! | YEAR QLD | 2,2 “l,b »2,4 2,4 5,2 145 0,4 4,2 2,2 0,7 -0,
51 8GES$ 2 YEARS OLD : I 10,6 2.3 1,6 =2,4 2,4 5,2 1,9 0,4 u,2 2,2 0,
61 AGEL Y YEARS QLD - I 17,8 10,8 2,3 “i,b 2,4 2,U 3,2 1,5 0,4 u,2 2,
T AGES 4 YeaRs oLD | 5,4 18,1 10,8 2,3 «f,b 2,4 2,4 S, 1 1,9 0,4 q,
81 AGF1 S YEARS nLD 1 23,9 =%, 1 18,1 10,7 2,3 “f,b “2,5 2,1 5,1 1,5 0,

91 AGE) & YEARS nLD | T.6 -23,5 5,0 18,0 10,8 2,3 o{,7 =2,6 2,2 5,1 i,
{01 AGE) 7 YEARS NLD | 5,8 a,s «23,U 3,2 18,0 10,8 .0 «i,9 2,1 2,3 S
1 AGEY B YEARS QLD ] 16,4 7,0 8,8 =23,6 5,2 18,1 10,9 1,8 2,0 «2,b 2,
121 AGE] 9 YEARS nLD | 13,4 18,3 T,4 8,u «23,b6 5,1 17,7 10,0 1.6 -1,9 2,
BL AGE) 10 YE&RS QLD | -},3 11,2 19,1 6,8 8,4 “23,4 -3,6 {6,8 9.7 1,8 -2,
(e AGE) )1 YEARS QLD | 1,9 2.2 el0,1 18,0 6,7 58,8 23,9 b, b 16,3 10,0 1
|51 AGE) (2 YEARS olD | e12,8 12,3 ). 9 “{l,0 17,9 1,1 8,1 -24,9 =T,1 16,6 9.

161 AGEL |3 YEARS (LD | «{0,8 =9,0 14,3 2.7 LAY I8, U 6,4 6,6 =-25,% ,=b,8 I6,

171 AGEY 14 YEARS OLD ! 8,7 6,7 “7,4 13,1 2,6 =10,8 17,6 4,9 6,0 . =25,1 -5,

181 AGET 15 YEARS gLD I 4,0 13,4 =3,0 ' «A,4 13,0 3,0 =ii,u 16,0 u,u 6,3 =25,

1914 AGE! 16 YEARS OLD | 1,5 8,5 15,4 6,0 -8,9 13,4 2,3 “12,6 15,4 4,7 b,

20l AGEY 17 YEARS QLD | ,lb.S 1241 10,4 e, 6,1 mf, 2 12,6 0,9 -13,0 15,7 U,

211 AGET 18 YEARS OLD I e12,9 21,9 14,1 9,2 14,0 »3,8 «B8,8: 11,1 0,4 =~12,8 15,

22l AGEI 19 YEARS QLD (. 1,3 “9,1 23,7 12,9 9.1 14,4 «b, U «{0,0 10,5 0,7 v12,

23] ., _80E1 20 YEARS QLD oo ars RN $7,9% 22,4 12,7 9,5 13,7 7,7 10,5 10,8 0,

.-------.----.---o--.----------.-------.----‘---.--.-.---...--..R'..---------------.--,—----------ﬂv----.---.-----------0----0-------

. MARCH CONTROL FOR HYARRIDS
TABLE 7,10 GROWTH RATES, CARS IN OPERATIONY SHARES BY AGE .

LINE . . oL reEM L L1919 1980 1981 1982 1983 1984 1985 . 194 1987 1948 1989

..-.-.----.--.--.-...-.-.»..----..---.-------'...--.-.--.----.....--.-.-.p-...-'-.----..-..-..-..--Q---.-.---.--.- ------ e pToaww e
1 LESS THAN | YFAR OLD | 2,5 wl 0 0,6 3,5 . =0,2 el 4 2,u 0,5 -0,9 2,3 0,2
2| AGF1 | YEAR OLD i 1, 3,2 U, | 0,7 3,4 0,3 -1,y 2,5 0,5 «0,8 2,1
3 AGEt 2 YEARS nLD | 9,6 N, s -1} «4,0 0,6 3.3 00.2 1,3 2,5 0,6 =0,
u| AGET 3 YE&RS OLD ! 16,7 9,0 0,6 -3, -l 0,6 3, U -0,2 “1,2 2,6 0,7
51 AGE) 4 YEARS NLO ! b, 16,1 8,9 0,6 «3,3 .U, T0,6 3,4 =0,2 vl,2 2,8
61 AGE1 S YEARS QLD | w2l b wb, 7 16,1 A,9 0,5 - «3,3 4,2 0,6 3,4 0,1 “],0
T AGFY & YEARS OLD | 6,7 w20,7 “b,b 16,1 8.8 0,98 -}, 4 -u,2 0,6 },s 0,0
81 AGE! 7 YEARS nLD | u,8 b1 =247 vb,7 15,9 8,8 0,4 =3,5 =4,2 0,7 3,6
9 AGE)1 & YEARY LD ] 15,4 5,2 7,0 =24,8 5,8 16,0 8,6 0,1 3,6 -, 0,8
0l AGFI 9 YEARS NLD _ [ -ju,2 16, 5,9 6,1  w24,9 ~b,8 13,6 A, =0,0 3,4 “u,0
1 AGEYF 10 YEARS OLD ' | 2,1  =12,8 17,0 5,0 6,5 24,8 -1,2 14,9 8,0 0,2 -3,
2| AGE1 1t YEARS LD | 6,9 0,9 ol1,7 16,1 4,8 6,8 25,2 8,1 14,5 8,3 0,3
3 AGF1 12 YEARS (OLD ] «13,b 10,5 2,1 12,5 19,8 3,2 6,2 26, | v8,6 14,9 8.4
4y AGF1 13 YEARS QLD | «il,3 «|n,% 12,3 1ol -12,7 16,2 u,s u,8 w?2b,5 -8,3 15,0
Si AGF1Y 14 YEARS QLD | T.7 “A,2 “9.0 11, 0,8 el2,4 15,6 3,2 4,3 ~26,2 -8,2
6l AGET 15 YEARS NLD | 3,0 11,5 6,6 -9,9 11,0 1.2 12,9 14,4 2,7 a7 26,1
71 AGE! 16 YEARS OLD | 6,9 6.7 13,4 «7.,5 »10,1 11,4 0,6 “{4,9 13,5 A I 4,H

181 AGEYT 1T YEARS OLD | 15,5 10,2 8,5 12,3 -7,8 9,8 10,7 «0,7 elld,u 13,9 3.2

191 AGE)] IR YEARS (LD ! “{3,7 19,83 12,1 7,0 12,0 *7,5 -10,4 9.3 1,2 =1u¢,2 lu,0

201 AGF1 |9 YEARS 0OLD . | 6, =10,h 21,6 11,0 7,2 l2,d 8,0, 11,5 8,8 «0,9 =1U,1

21| . _AGEs 20 YEAR3 OLD oo 26,3 1o, =9,1 20,4 10,7 TS 11,7 9,2 el},9 9,1 ~0,8

A PRONUCT UF WHARTON EFA, [NC,
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THE WHARTNN EFA MOTQ SHICLE DEMAND MONDEL

. . MARCH CONTRU . JR HYRRIDS
TABLE 7,00 QROWTH -RATES, CARS [N DPERATIONi MID-YEAR
Lin: A TEeEM 1990 j99y 1992 1993 1994 1993 1994
I1ZARS IN NPERATION) ALL VINTAGES I 1,3 1.3 1,4 1,3 1,4 1,6 1,6
21 : I ) .
3 LES3 THAN { YEAR OLD | 1,2 1,3 1,7 A 1, 1,9 1,0
4y AGEL | YEAR OLD | 1.6 142 3,3 3.7 3,7 14! 1,9
S AGE1 2 YEARS nLD | -0,8 1,6 1.2 3,2 3,7 1,7 1,1
61 8GE) Y YEARS nLD | 0,7 =0.8 146 1ol 3,2 3.7 3.7
T AGEY U YEARS oD | 2,1 0,7 ~0,8 1,5 Pl 3,2 37
8l AGEr S YEARS QLD I u,e 2t 0,6 1,0 1,4 Lol 3,2
91 8GF1 & YEARS LD | 0,3 u, 2,0 0.4 -1,0 1,4 Pol
10} AGEY 1 YEARS NLD . | 1,3 0,2 3,9 1,7 0,3 =1,1 1,3
1 AGF1 8 YEARS nLD S TU,9 1.2 0,1 1,9 1,5 0,3 «1,2
121 AGFY 9 YEARS NLD | 2,0 - 4,7 0,8 0,7 3.3 1,4 0,1
131 AGES 10 YEARS OLD | «3, 1.7 0,1 w0,! -{,0 3, 1.2
141 AGET |1 YEARS NOLD | «2,b =3,4 1,0 2,8 -0,7 *1.0 2,8
151 AGFL 12 YEARS LD [ 1,0 1,0 wl,2 «0,% 2,0 0,7 “l,5
161 AGESL 13 YEARY QLD | 9,2 0,6 2. 5,7 1,3 2,0 v,
171 AGFY 14 YEARS NLO { 15,8 8,7 0,2 «5,13 b, U el 0 1,5
181 AGEL 1S YEARS nLD | *1,5 19,2 7.8 1,8 6,0 5,5 1,8
19 AGEL 16 YEARS NLD I 25,6 °7,9 14,3 6,1 “2,6 b, «b,9
201 AGEI 17 YFARS QLD | 5.5 2b,0 -8,7 12,6 5,3 “2,b 6,5
211 AGE) 1B YEARS QLD | 3,9 5,0  e2b,6  -10,! 11,6 . 5,2 3,1
221 AGE! 19 YEARS OLD | {4,8 3,4 u,2 w2717 *10,8 11,6 u,7
23}, _AGEW 20 YEsRS OLO I *13,5 14,3 2,6 2,6 =28, =10,8 T
MARCH CNNTROL FOR HYBRIDS
] TABLE 7,10 GROWTH RATES, CARS IN OPERATINONY SHARES BY AGE
LINE | L TEM L4990 1991t 1992 1993 199¢ 1995 1996
‘-..-.-.-.----00------"-.----....-.-..--...--.-.-6-.--.-----.----'-.---'------------’---..---'-'—.-'.-.
1 LESS THAN | YFAR OLD ! -0,0 1,9 2,3 2,4 7 =0,3 0,3 «0,5
2l AGFI 1 YEAR OLD | 0,3 "0, 1,9 °,u 2,3 »0,5 0,3
3| AGET 2 YEARS niO ] «2,0 0.3 -0,2 1,9 2,1 2,1 »0,5
u) AGEL ) YEARS nLD | »0,6 2,1 0,2 -0,2 1,7 2,1 2,1
S| AGEL ¢ YEARS oD - i 0,8 0,6 =2,2 0,1 -0,3 1,6 2,1
61 AGE) S YEARS LD ! 2,8 0,7 -0,8 2,3 0,0 0,5 1ot
Tl AGEY & YEARS nNLD ! 1,0 P.7 0,6 =0,9 2,4 0,2 0,5
81 AGEL 7 YEARS nLD ] 0,0 ot 2,5 0.3 - =i,1 26 =0,2
K2 AGF1 A YEARS OLD ! 3,6 “0,1 -1, 2,1 0,1 1,3 2,1
101 AGE! 9 YEARY LD | 0,7 3.3 0,5 2,0 1,8 0,1 vl b
11 AGE) 10 YEARS OLD | 4,3 0,4 2.7 ol , U w2, 1,6 »0,U
121 AGED 1) YEARS QLD | -3, ~u,7 =0,4 1,4 =2, 1 ~2,6 1,2
131 AGED 12 YEARS OLD | -0,2 -t,3 5,5 vl,8 0,6 2,3 3,0
{ul AGF1 1Y YFARS OLD ' 7,8 “0,7 =5, -6,9 2,7 0,u -2,8
151 8RF1 LU YEARS OLD | 14,3 7.2 »l,b “6,5 «1,8 =2,9 0,1
161t AGE1 15 YEARS LD | -8,7 13,7 6,3 3,1 -7,U 7,9 3,4
171 AGZ! 16 YEARS nNLD ! 26,6 9,1 12,8 u,? 4,0 7,5 l,4
181 AGEL 17 YEARS (LD ! 0,2  «24,9 -9,9 1,1 3,8 =4, -8,0
191 AGE) 18 YFARS OLD I 2,6 1,6 27,6 11,3 10,1 3,6 4,6
201 AGE1 {9 YFARS OLD ] 13,4 2! 2,8 =2h,b 12,1 9,9 3t
211 _ AGF1 20 YEARS QLD L I =10,6 12,8 1.2 L2 =29,3 12,2 9,3

A PRODUCT. OF WHARTON EFA, INC,

i

GF . 14
1997 199K 1999 2000
t,6 te? 1,7 1.8
2,7 1,8 1,8 1
i,0 2,7 1,8 |
9 1,0 2,1
Pt {8 1,0 2
3,7 1,0 1,8 i
3.7 3,6 1,0 |
3.0 3,6 3, b 1
1,0 3,0 3,6 3
1,2 0,8 3,0 3
-1,4 1,0 0,8 2
-0,2 “1,6 0,9 0
0,8 0,6 -1,8 0
2.3 0,3 »0,8 -2
“{," 1,8 0,1 -1
“],b 2,5 I,& =0
1! 2,2 -2.6 i
2,3 0,5 -2,4 -2
~1,3} “2,8 0,3 2
~h,9 7,8 '3,0 0
-3,5 «7,4 -8,0 -3
u,3 -4,0 =T,6 -8
1997 {998 1999 2000
1. 0,1 0,0 =0,2
-0,5 1,1 0,1 -0,0
0,3 “0,b 1,0 0,1
=-0,5 0,2 -0,7 1,0
2,1 e0,b 0,1 0,7
2,0 2,0 0,7 0,!
1,5 1,9 1,8 -0,8
=0,6, 1.3 1.8 1,8
«0,0 «0,8 1,2 147
«2,9 *0,6 “},0 1,1
1,7 ~3,2 «0,8 =-1,2
-0,8 v2,2 3,5 =11
0,7 1,0 -2,5 3,7
3 U 0,1 1,6 w2,
-3,2 sU, | =0,1 L )
0,5 ~3,8 =43 0,4
“3},8 1,1 -4,0 i, b
R B vl U -1, va,3
“B,0 =93 el e,7
5,0 9,0 -9,6 4,9
2,7 »S,b =-9,2 =9,8

- ® @ ® ® & W W e ® e e e & e e w e s e =
Wi O O NNO O v NTODO~NwNDDET
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THE "WHARTON EFA MOTC EHICLE DEMAND MODEL

.+ ~GF 15
MARCH CONTROL FOR MYBRIDS :
. TARLE 8,00 SCRAPPAGE (MILL AUTOS) .

LINE, TYeEw 1979 1980 19al 1982 19A3 1944 1985 1985 1987 1988 1989
11TNTAL SCRAPPAGE DNMESTIC. an FOREIGN | 9.U1S 8,563 9,184 9,562 9,555 9 627 10,148 10,523 10,596 10,592 10,984
21 A ~ . _,

3l SURCOMPACT NNMESTIC | 0,371 0,424 0,962 0,694 D,783 0,861 0,962 1,022 1,037 1,042 1,080
a) SURCOMPACT FNREIGN | 0,944 0,931 1,060 1,162 1,208 1,267 LY 4075 1,529 1,560 1,635
S1 SURCOMPACT TOTAL | 1.319% 1,155 1,623 1,856 I,991 2,129 2,3us 2,497 2,567 2,602 2,716
bi L | , ' :

11 CNMPACT DOMESTIC I 1,578 1,u71 1ubtl 1,707 t,751 1,809 1,968 2,0R1 2,124 2,15¢ 2,240
81 CNMPACT FOREION | 0,070 0,070 0,081 0,090 0,095 0,099 0,105 0,105 0,102 0,097 0,099

91 COMPACTY t0TAL [ 1,647 1,941 {4693 1,797 1,846 1,908 2,071 2,186, 2,227 2,247 2,luy

101 I ) '

[RR “In=S1ZE | 2,212 1,989 2y112 2,206 2,240 2,302 2,419 2,612 2,668 2,680 2,791

121 . i . ' ,

131 FuLlL stze | 3,018 2,918 2,927 2,823 2,%90 2,387 2,307 2,228 2,115 2,002 2,075

jut _ . 1 A '

}Si LUXURY DOMESTIC | 0,766 0,703 0,762 0,A0U 0,808 0,817 0,866 - 0.906 0,919 0,921 0,954

j61 LUXURY FOREIGN | 0,058 0,058 0,047 0,079 0,079 0,084 0,092 ,098 0,100- . 0,100 0,104

17, VUXURY TQTAL L ...l 9,823 0,761 0,829 0,879 0,888 0,902 0 ng 1,001 1,019 1,021 1,057

-------.--.-o-------.-'-..----.----..-n..-------.-.-..--.-.---OUOO-.--Q---v-----w-----..--.---'O'.----------.-----. -------------- -

MARCH CONTROL FOR HYRRIDS
TABLE 8,10 GROWTH RATES, SCRAPPAGE :

LINE, VvYew oo 1979 1980 1981 19A2 1983 1984 19A9 -1986 1987 ' j9p8 1989

-v.---.-.-----cn-----...-..--.-----.........--........-..-'------.-—-----.----.----.-;-.--.._.-.-v----.q..-.-...... --------------- -
11TDTAL SCRAPPAGE NOMESTIC AND FOREIGN 1 «11,1 9,1 1,3 i, ~0,1 0,8 5,5 3,6 0,7 -0,0 3,7
21 , i .

3 SUACNMPACT DOMESTIC i T 9.4 14,3 32,6 23,4 12,8 10,0 11,6 6,3 1.5 0,5 3,7
al SUACHMPACT FOREIGN | 2,0 wi, b 11,9 9,6 3,9 ¢,9 9,2 6,5 3.7 2,0 u,8
S SURCOMPACT TOTAL | 1,0 3,1 19,8 14,4 7,3 6,9 10,2 6, 2,8 1,4 4,4
61 . |

11 COMPACT NOMFYTIC i -8,3 h,T 9,5 5,9 2,6 3.3 8,7 S,h 2,1 1,2 u,b
81 COMPACY FOREIGN | 1,0 n,U 16,0 11,3 u,8 u,3 6,2 0,7 -3, 4,7 1,7
91 COMPACT INTAL 1 8,1 wb U 9,8 6,2 2,7 3,4 8,6 3.6 1,9 0,9 u,?

101 | . )

111 MID=312E | «13,0  el0,1 6,2 4,s 1,6 27 1.9 5,5 2,2 0,4 4,2

12l | ‘ ‘

131 FULL SI1ZE I - «15,6 wll,6 0,3 3,4 "8,3 *7,8 =3, -3,b .d,9 =3,9 1,7

14 , | . ‘ »

151 LUXURY DOMESTIC I. =-9,% «R,?2 8,5 5.5 0,5 1ol 6,0 4, 1,5 0,2 3,4

161 LUXURY FQREIGN | «0,} 0.0 Ib,l 1,9 5,8 6,0 9,8 S.,b 2.1 0, ., 3,3

171 . LHXURY TOTAL o AU Y- T ) Y 9.1 6,0 1,0 1 6,4 u,6 1,5 0,2 3,6

A PRODUCT OF WHARTON EFA, INC, !
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THE WHARTON EFA MOTI 'CEHICLE DEMAND MNDFL . AGE 16
MARCH CONTROL FOR HYRRIDS

TARLE 8,00 SCRAPPAGE  (MILL AUTOS),

+
‘

LINE ] i ren L (1990 199y 1992 1993 1994 1995 |99 19497 1'998 1999 ‘2600

----.---n-.-.-c-—--‘--'--..---._-v--.------v--.--.---.----------'------..---------------.------.-‘o--.-.------—---—-----------9---- .
11TnTAL SCRAPPAGE DOMESTIC AND FOREIGN bo11,22% 11,602 11,939 (2,40R 12,322 12,5u6 12,642 12,952 13,063 13,216 13,uR3
2| : | ) : . ,
3 SINCNAMPACT NOMESTIC | 1,102 1,119 1,172 1,214 1,194 1,208 1,206 1,219 1,21% 1,218 1,229
ul SIRCOMPACT FORFIGN | 1,683 1,723 1,812 1,900 1,098 1,957 2,007 2,095 2,163 2,236 2,328
S| SlinCoMPACT TOTAL | 2;7086 2,RU2 2,984 3, 1 3,092, 3,166 3,213 .M 3,318 s,us3 3,557
61 i . ‘ : .
LA COMPACT DOMESTIC | 2,32% 2,183 2,509 2,635 2,630 2,700 2,738 a,82u 2,863 2, 91u 2,989
a1 COMPACT FOREIGN {- 0,092 o,n88 0,087 0,084 0,078 0,074 0,069 0,066 0,062 0,058 0,055
91 COMFACT TOTAL I 2,415 2,471 2,595 2,720 2,708 2,774 2,807 2,BR9 2,925 2,973 4 45’

101 I . . . ]

1 MIN=STZF ! 2,856 2,907 3,047 3, 1A% 3,158 1,221 3,208 1,329 3,357 5,395 | 3,465

121 | .

131 FULL SIZE | 2,088 2,085 2,159 2,220 2,158 2,106 2,111 2,107 2,083 2,023 ; 2,001

Lt i : : o .

151 LUXIIRY DOMESTIC | 0,974 0,988 1,039 1,0R7 I,082 f,110 132 1,173 1,197 1,223 - },26]

161 LUXURY FOREIGN | 0,106 0,108 0,115 0,122 0,123 0,129 0,133 0,139 0,144 0,109 0,15¢

17] . AUXURY ToTaL o 1,080 1,096 4,153 1,209 1,209 1,239 1,265 |,312 1,341 1,372  {,4iS

.---..-.-----—--.-.--.-.‘-.--....-----...---.-...----....--'--.-.--.,--.-.Q-..-...-..-.---------------q-.---.--...'-.-----C----.-.---.‘

MARCH CUNTROL FOR HYRRIDS
TABLE 8,10 OROWTH RATES, SCRAPPAGE :

LINE 1 TEM C.1990 1991 1992 1993 {994 1995 ‘1996 {997 1998 1999 2000
t1InTAL SCRAPPAGE DOMESIIC AND FORFIGN ] 2,2 1.6 . u.i ,rm,j 1,0 1,8 0,8 2,4 0,9 1,2 2,0
21 ] o x
3 SURCOMPACT DOMESTIC | 2,0 1.5 4,7 3.6 1,6 1,2 -0,2 1,1 =0,4 0,2 1,0
ul SURCOMPACT FOREIGH | 2,9 2,3 5,2 u,8 =0, 3,1 2,6 4,4 1,8 3,8 U,
54 SURCOMPACT TOTAL | 2,6 2.0 5.0 4,3 =0,7 2,4 1,5 3,° 1,9 2,2 3,0
6! ] :

1 COMFACT NNMESTIC I 3,3 2.6 5,} 5,0 ~0,2 2.6 1,4 3.1 1,4 1,8 2.6
0l COMFACT FOREIGN I .3, u “l,0 1,9 2,6 “7,5 =5,2 =b,2 =5,3 «5,9 -5,9 =5,2
91 CIOMPACT TOTAL | 3,0 2.3 5,0 u,8 -0, 2,4 1,2 2,9 . 1a2 1,6 2.,

101 | . .

IRE MIN~81ZE | 2,3 1.8 4,8 4,5 =-0,9 2,0 0,8 2,b 0,8 1,1 2,1

121 ' | .

131 FULL SIZE I 0.6 "0,2 1,6 2,8 “2,8 “0,6 “l,6 ~0,2 2,1 -1,9 =11

1l . . i ' ‘

151 LUXERY DOMESTIC | 2,2 R Y 5,1 4,6 - =0,4 2,6 2,0 3.6 2,1 2,2 3.1

161 LUXURY FOREIGN : I 2,1 2.5 6,0 6,1 1,1 4,s 3,8 4,8 3,2 3,a 37

VTE o AMXURY TOTAL o 2,2 1,5 5,2 u,8 -0,3 2,8 2,1 3,7 2,2 2,1} 3,2

LE LR Y R E IR R N X R IRl X I RN g X 1 o.--.---.._--.-.------------q.---------.'-----.-‘-----v-n-u-’-.----------.---o..--.--------

A PRONUCT OF WHARTON EFA, INC,
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THE WHARTON EFA MOT  VEHICLE DEMAND MOOEL

 AGE 17
MARCH CONTROL FOR HYRRIDS : -
TAALE 9,00 MJSCELLANENUS MARKFT VARJABLES ‘ . ' :
LINE rres 1979 1980 1981 19p2 1983 1984 1985 CLT 19A7 1988 1989
LILNNGRUN ERUILINATUM (iDFSIRENT) VALUES! ) , T T f TTTTTEeTTT
21 DFIIRED STNCK . MILL AUTOST 101,308 103,668 105,598 107,A60 110,297 112,336 114,812 117,070 119,276 121,211 122,977
Y1 DFSIRED STUCK PER DRIVER AUTOS | 0,702 - 0,704 0,704 0,707 0,712 0,716 0,720 0,724 0,727 0,7%0 0,732
ay : ]
SIDESTREN JHARE RY SIZE-CLASS (PERGENT) | . , ‘ :
61TNTAL DOMESTIC ] Ab.u2  BH,19 86,02 Bb,1U4 86,23 Bb,16 Bb,26 AY,0) 85,52 85,10 ‘su,73
71 SHACHMPACT . | 10,86 11,08 11,26 11,36 11,48 1,49 11,6} 11,47 11,33 1.2l 11,09
81  CpvPaCY | 19,24 10,01 19,65 19,89 20,07 20,26 20,39 20,47 20,61 20,A} 2l,02
91 MIN=S1ZE- ] 20,48 24,68 ey, 17 25,04 25,25 25,3 253,41 25,4 25,43 25,ud 25,45
101 FuLl SIZE | 23,19 22,37 2l,68 21,20 20,A3 20,4S 20,06 19,70 19,20 18,59 18,00
111 Luxtiry I A,b7 8,64 8,66 B, 65 B,62 8,66 ATT 8,R6 8,96 9,00 9,13
El [ . S
130TOTAL FOREIGN ] 13,58 13,81 13,98 13,86 13,77 13,84 13,74 14,09 tu,ug 14,90 15,217
141 sunacoMPACY ! 12,02 12,26 12,44 12,36 12,30 12,39 12,297 12,66 13,08 1y,09 13,A7
151  COMPACT AND LUXURY | 1,55 1,55 1434 1,50 1,47 1,45 1,06 1,03 1,00 1,41 1,40
161 o | . e
1T14v6 AGE OF AUTN STOCK YEARSI S.612 5,625 5,656 5,657 S, 3,635 5,619 5,586 5,559 -S,552 5,550
181 o ! : '
I9IYFAR-END STOCK PER FAMILY AUTOS | 1,239 1,240 1,236 1,234 1,235 1,236 1,238 1,219 1,200 1,201 1,200
COIVFHICLE MILES PER AlITUY TNTAL MILES| 12,06 12,22 12,1 12,09 12,02 12,04 12,12 12,1A 12,28 12,35 12,43
2t URRAN MILES! 6,936 7,065 7,029 7,034 7,064 7,108 7,254 1,353 7,462 1,558 7,650
221 ) . RURAL MILESI 5,124 3,196 5,080 5,020 4,9%3 4,896 4,862 4,825 0,813 4,792 e,111
¢3INEW REGIS, TO REGIMNING 8rvOoCK RATIO| 0,109 0,108 0,108 0,109 - 0,109 0,107 0,110 0,110 0,109 6,107 0,107
2U|SCRAPPAGE TO NEGINNING STNCK RATIO) 0,095 0,05 0,089 0,092 0,090 0,089 0,092 0,094 0,093 0,09] 0,091
MARCH CONTROL FOR HYRRIDS
TADLE: 9,10 GROWTH RATES, MISCELLANFOUS MARKET VARIABLES
LINE ] TYEeEM, 1919 1980 1981 1982 1983 1984 19A% 19Ab 1987 1988 1989
LILANG=RIIN FEUTLIRRTUM (INESIRFN') VALUFSI .
21 DFSIRED ST0CK MI{.L AUTOSH 2.1 2,3 1,9 a,f 2,3 2,0 2,0 2,0 1,9 1,6 1,5
31 NFIIREND STNCK PFR DRIVER ANTNS I =0,1 n,3 =0,0 0,4 0,7 0,S 0,6 0,5 0,4 0,u 0,4
i I : : ‘ -
SIDFSIREN SMARE RY S1ZE=CLASS (PFRCENT) | )
61TNTAL DAMESTIC ] 0,7 0,3 0,2 0,1 0,! -0, 0,1 0,0 0,5 ' «0,5 -0,
71 SURCOMPACT ] 1,4 241 1.6 0,9 0,8 0,3 1,3 -], U 1,3 -1,0 1,1
81 CNMPLCT | 3,1 0,9 1,2 1.2 0,9 0,9 0,6 0,0 0,/ 1,0 0,9
91 MIn=812E | 0,5 n.h U 1.1 0,8 0,2 0,4 0,0 0,! 0,0 0,1
10t FuLL S17E [ 1,6 3,6 3,1 2,2 “1,8 -1,8 -1,9 ~{,8 2,5 “3,2 =2.,9
111 Luxuey [ 1.3 “0,3 0,2 0,1 -0,3 0,4 1,3 1,0 0 0,9 140
121 [ . .
131TNTAL FORFIGN I wl, 2 1,8 .2 0,9 =0,6 0,5 -0,7 2,5 2,8! 2,9 2,5
14l SUACHMPALT ! 2,9 2.0 1,4 -0,7 -0,4 0,7 =0, 3,0 3,3 3,2 2,8
IS1 CNMPACT AND LUXNIRY | 12,6 “0,3 =0,6 2,9 -1,9 “{,8 0,7 1,6 “2,1 0,4 -0,9
161 . I :
171AVG AGE NF AUTHD 8TNCK YEARSI -0,9 0,2 0,6 0,0 «0,3 w0, | ~0,8 ®0,b «0,5 =0,1 “0,0
181 I o
191YEARCEND 3TOCK PER FAMILY AITNS | 0,6 0.1 0,3 -0,1 0,1 0,1 0,1 0,1 0.1 0,1 0,1
201VFHICLE MILES PER AUTN, MILES!| 1,0 1,3 -0,9 “0,4 -0,3 0,2 0,6 0,5 0,8 0,6 046
211 MILES! 0,A 1,9 0,5 0,1 0,4 1,2 1,9 1,4 1,5 1,3 1.2
221 . MILES! 1,2 n,6 1,5 -{,2 -1{.3 Y- 0,7 -0,8 0,2 -0,4d =0,)}
23INFW REGIY, 10 NEGINNIMG STOCRK RATION .y, 7 0,4 . 3,6 -0,2 =1, 2,4 0,u ~0,9 2,3 0,1
L2ULICRAPPAGE TO HFGINNING STNCK ~RATID} “1n,3 9,2 - 2,5 L LI | 1,6 1, A 0,9 -], b 2.2
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LINE [
LILPHGRUN FRUTLIARTUM ('DESIRENY) VALUESI
21 DESIRED 8TQCK MILL AUTO0S)
31 DESIRED STOCK PER DRJVER AUTNSI
o) !
SIDFSIRED SHARE RY SI1ZE=CLASS (PERCENT)
61TNTAL DOMESTIC
11 SHURCO"PACTY
81 CQHPAC?

91 MiD=SIZE

101 FuLL SI12E

111 LuxuRy

121

131T01AL FOREIGN

141 SURCNMPACT

151  COMPACT AND LUXURY

161 _

JTIAVG AGE OF AUTO 3TNCK YEARS

181 )

191YEAREND 3TNCX FER FAMJLY AUTOS|

201VEHICLE MILES PER AUTOy TOTSL MILESI

il URARN MILESI

22! . RURAL- MILESI

2VINEW REGIS, Ta AEGINNING 3T0CK RaT10|

CUISCRAPPAGE TO BEGINNING STOCK RAT]OI
TARLE

VINE R B
1ILANG=RUN FOULLIRRIUM (ingESTIREDTY VALUEY!
21 DESIFFD 3T0CK . MILL Autnsl
31 DESIRFED 8TOCK PER DRIVER AUTOS|
4y |
SIDFSIREN SHARE AY SIZE»CLASS (PERCENT) |
6I1TOTAL ROMESTIC |
71 SUARCAMPACT |
81 CoMPaCTY ]

91 MIN=SI7E |

100 FuLl S81E |

P11 LHxuRy |

121 . : |

131707481 FOREIGN |

14]  SUACOMPACT |

1S)  CONMPACT AND LUXURY I

|

161
1TIAVG aGE nF “AUTN 8TOCK YEARS |
181 |
191YFAR. .END S$T10CK PER FAM)_y AUTNS!
20IVFHICLE MILES PER AUTDg TOTAL MILESI
241 URRAN MILESI
2l \ RIIRAL MILES)
© . 23INEW REGIS, TO BEGINNIMG §TOfK RatInl
GHISCRAPPAGCE TUO ASGINNING 3t1016K RATIOI

THE WHARTON EFA MOTO

TARLE
1990

|20,689
0,735

8Y,33

11,00
2.5
25,4
"|705l
9.20

15,67
14,25
l.42

5,543

1,238
12,51
T, 742
4,766
0,107
0,094

9,10 GROVITH RATES, MISCELLANEOUS MARKET VARIABLES

IQQO

1

0,4

MARCH CONTROL FOR MYHRIDS

HICLE DLMAND MADEL

9,00 MISCELLANEDUS MARKET VARIABLES

1991

1992

126,598 128,671

0,739

80,03
|o o3

r22
zs,ub
17,14

9 27

15,97
16,56
1oy

5,933

1,239
12,65
1,878
472
0,109
..04995

MARCH CONTROL FOR HYBRIDS

199]

0,7ud

83,7}
10,84
21,26
25,47
16,82

9,35

16,27
14,89
1,42

5,504

1,239
12,78
8,015
4,762
0,111
0,098

1992

1993

i994

130,859 132,99]

0, 149

83,50
10,69
21433
25,52
16.52

9,45

16,50
15,13
1.37

5,U53

1,239
12,91
A, 160
4,755
o.lla

, 100

1993

0,75¢

‘83,24

10,57
21,4s
25,55
16,13

9,5%

16,76
15,03
1.32

5,400

1,201
13,05
8,307
4,Tu6
0,114
0,098

1994

- o — O

1995

135,108 ,137,217 {39,600

0,759

83,0u
10,49
21,55
25,59
15,75

9,66

16,96
15,68
1,29

5,363

1,204
13,18
8,452
4,730
0,114
0,098

1995

1996

0,762

82,04
10,08
2{,70
28,62
15,31
‘9,76

17,16
15,91
1,25

5,331

f,2u06
13,28
8,575
4,706
0,113
0,094

’--.--—-------.-----..-----..-....----.------ ---.-n'---...------.o------.---..v-..-...-----------.-.---o.-------.-.---.-—.---.-...

1996

-~...----------.--.--.----.--..------.--.-.o. .-.-----..'.-.---.--------...---------.-.----.---.----.--.--.--.....--.--.-------.--.

{eq7

0,767

82,52
10,44
21,75%

25,82

14,87
9,84

irlu7
16,21
1,27

S, 301

1,250

'y, 38
8;710)3
4,680
0,115
0,008

1997

DD -0 O

ONT N

1998

1999

---0.---v-----.-.----.-.----..--o------..--.--------.....-.-.----.Q--.--.-n-----.--.------..--.---o---------.-.-..-..---Q..---...-

142,096 144,501
0,772

10,42
21, Ry
2%,65
14,92
9,94

17,64
16,39

1,25

9,271

1,254
13,49
8,845

4,609

0,115
0,098

1998 .

0,776

82,27
10,44

21,94

29,469

14,19

10,04

17
16
!

[aS V. L0

N O

S,249

Ty
13,
8

259
61

(996

u,618
0,115
0,097

1999

GF

1

A

2000

146,970
0,781

82,21
10,38
22,07
25,76
lS (L)

I7,79

u

16,62
1,17

5,235

1,264
13,73
9.150

4,502
1S
0,097

0,

2000

6€1-4



J61VALIE OF OPTIONS INSTALLEDG

bR SUACNMPACTY
gt COMPACY !
391 . MID=STZF
uol FIILLL SI¢
Uiy, LYXURY

......

L X R I A SR TR I --v-_--;-..-.-.------.---.---9---....-‘.---.--.-‘---p'-------.o-.-o------p-- ----- R X Y PR R RN A R e

THE WH

TARLE

S 9719

5126,
6313,
1409,
7903,
t1989,

234,
288,

225,
29u,
314,
3y,

5711,
4119,
arry,
5536,

5854,
9544,

1624,
1498,
1574,
1652,
1647,
1679,

LINE, TreEm
1ITATAL AUTOD PRICES)
21 SURCOMPACTY
3 COMPALT
4| MIN=-S12E
S| FULL 8SI1E
6l LUxuRY
71 ,
BISTATFE AND LNCAL TaxESy
9} SUACOMPACT
104 coMPACY
B MIN=512E
121 FULL SIZ2E
13 LuUxtRY
Jul
I1SITRANSPORTATIN CHARGES)
161 SURCOMPACT :
171 cOMPRCT
181 MIn=511E
191 FULL SIZE
201 Lixuay
211 . _
2211MASF PRICFt FIXED WTID AVERAGE TOTAL
23 SHRACOMPALT
24t cOMPACT ’
25| MIn=SIZE
26! FULL SIZE
27 LUXURY
281 S
291MaX NPTIONS PRICEY FIXED - WID AVERAGE
301 SLURCOMPACT
W COMPACT
)2l MID=STZE
1Ry FULL SIZE
Jai LUXURY
151

S48,
b1,
1234,
1372,
1573,

ARTON EFA MOTC.. ,EHICLE DEMAND MODEL
MARCH CONTROL FOR HYBRIDS

IO.OO'DﬂMESTIC AUTO PRICES (DOLLARS)

RLY

1694,
9370,
110RT,
12060,
18315,

aiu,

S04,
6014,
656,

97,

360
037.
u37,
43

US;:

8sua,
399y,
699A,
8117,
8aoug,
qual.

2302,

2122,
2230,
2340,
233y,
2380,

926,
1asy,
1ary,
2027,

1986

8i9n,
99ug,
11737,
12764,
191ua,

ase,
Sus,
652,
112,
1081.

lag,
6,
het,
ust,
uay,

9nus,
6347,
1418,
86Uy,
94ua,
15231,

2uly,
e2ru,
2134,
24su,
euug,

. 209s,

loto,
1516,
1983,
aluy,

|9A7

a718,
10532,
teuye,
13690,
202148,

092,
595,
107,
71,
1170,

421,

u9,
uep,
u92,
492,

9560,

6109,

18184,
9119,
9975,
16066,

2525,

ATLES

euus,
2567,
2560,
2610,

j090, .

1601,
2093,
2256,

1980 1981 1982 198} LY
-..--.-----..--------qu------.--_.-.---.---'-':.v--.-..-.--.---~.
SUpb, 5897, 6303, 6751, 1213,
6759, 72715, 1157, ‘82717, 8816,
1949, 85713, 9165, 9799, 10454,
.85n8, 9218, 9899, 10623, 11376,
12673, 13938, 14938, {6007, 7112,
258, 285, 3, 345, 318,
316, . 351, 385, 422, ub2,
315, uis, usa, 504, 552,
uoe,’ a9, 49, Sus, 603,
617, 688, 159, R3S, 918,
281, 268, 285, 309, - 336,
3313, 354, 310, 391, 4ye,
335, 354, 370, - 391, u4le,
339, 1S4, 310, im, ate,
339, 354, 310, 39y, uire,
6107, 6603, 7062, 1554, - 8063,
u3y7, qro2, 5000, 5320, 5651,
- 85076, Subb, 5819, &199, 6594,
5909, 6367, 61794, 1252, 1725,
6294, 6835, T34y, 7886, 8aus,
10237, 1109A, 1189AR, (2752, 13633,
1730, 1846, 1959, 2074, 2190,
1594, 1702, 1806, 1912, 2019,
1676, 1789, 1898, 2009, 2122,
1759, 1877, 1992, 2109, 2227,
1794, 1872, - 1986, 2103, 2220, -
1 78R, 1909, 2026, 2144, 2264,
600, bu2, 705, 774, sus,
1034, t1os, 1183, 1264, 134s,
1334, 1436, 1543, 1652, 17614,
1473, 1579, 1684, 1800, - 1913, .
1681, 1796, 1ait, 2028, 2145,

A PRONUCT OF WHARTON EFA, " INC,

2260,

2315,

PUAS,

1263,

‘467,
" 852%,
525,
525,
525,

f008u,
107A,
8281,
9607,
10510,
16917,

2637,
auly,
2554,
2681,
261y,
272h,

1160,
1690,
2202,
2369,
2604,

1382,

S07,

ov1-d



Y

THF - WHARTON EFA MOT...
MARCH CONTRDL FOR HYRRIDNS

TAULE
1990

10316,
f2u13,
1us26,
15779,
23576,

g4,
155,
890.
at0,
1068,

549,
549,
589,
589,
589,

11170,
1840,
9189,

10619,

11620,

1A6A3,

R
3862,
2638,
2712,
2910,
290¢,
2958,

1300,
1880,
2028,
2600,

LINE TreEm
11TATAL AUTN PRICES)
2! SURCNOMPACT
3 COMFACT
ul MIpe-STTE
S| FULL STZE
6! LUXURY
71
A1ISTAYE AMD LOCAL TAXESS
91 SIRCNMPACT :
101 CNMPACT
111 MID=SIIE
12 FULL ST11E
13 LUXURY
14 ]
1SITRANSPDRTATION CHARGES)Y
161 SURCOMPACY
171 CUMPACTY
181 MIn=372E
191 FULL SIZE
201 LUYURY
211 '
221BASF PHICF1 FIXED WID AVERAGE TNTAL
231 SURCOMPACT
Ui CoMPACT
2SI MID=312E
26! FULL SIZE
271 tuxlRy
281 . : .
291Max OPTINNS PRICEY FIXED viTD AVERAGE
301 SURCHMPACT
3t covPaACT
321 MIND=SIZE
13y FULL SILE
lul LUXURY
S| .
J4IVALUE OF NPTIONS INSTALLED:
3 suUpcomMPACT
18} coMPaCTY
19} MIN=S]2E
ol FULL SIZE
ay) AuxtRy

2815,

VEHICLF NEMAND MODEL

10,00 DOMESTIC AUTD PRICES (DOLLARS)

1991

LR ALY LA LAl R A L LA IR L EEEEE T LR R N R YRR R R iy

10916,
13108,
15302,
16646,
2uBo0d,

676,
. 84R,
961,
1007,
1584,

598,
62b,
626,
626,
626,

11758,
8251,
9640,

11167,

f2220,

19638,

29178,
2145,
28a5,
Jozs,
3019,
Jor8,

1391,
1985,
25u8,
2722,
2956,

1992

11555,
13802,

16121,

17500,
26101,

132,
885.
1034,
1130,
1708,

652,

bbb,
bbb,
666,

666,

12378,

8645,
10198,
11745,
12853,
20648,

1096,
2853,
1000,
3tu9,
3139,
3201,

|4Ab,
2093,
2612,
28u9,
3080,

1993

122214,
14s07,
16972,

18417,

27445,

192,
957,
1119,
1219,
1840,

109, .

709,
709,
109,
109,

13019,
9132,

10734,

12343,
13510,
21690,

32i7,
2966,
317,
1211,
1262,
13126,

1987,
2208,
2ao0l,
2979,
3206,

1994

12921,
15039,
{7894,
jouto,
28903,

as8,
1036,
1209,
1316,
1986,

758,
758,
758,
158,
758,

13745,
9617,

11318,

12991,
14221,
22821,

3342,
30814,
1238,
3308,
31388,
31458,

1687,

2329,
2936,

311s,

3338,

1995

13634,
16291,
18837,
20425,
30389,

928,
1120,
1304,
1419,
2119,

P3P

11
t
1l
18}
i1

laa20,
{0108,
11905,
13648,
149ua,
23968,

3Jdsa,
oo,
3360,

3521, -

3stes,
31586,

17914,
2Uss,
jo7re,
3253,
347y,

1996

rasaa,
17188,
f9a22,
2luay,
31942,

1002,
210,
1405,
1528,
2304,

869,
Bb9,
R69,
869,
869,

15153,

10619,

12519,
14333,
15693,
29163,

3594,

33]51'

Jusu,
IbsT,
Jnlys,

37118, °

1893,

2589,

3215,
3393,
36071,

1997

15165,
18097,
20R27,

22565,

33329,

1082,
1304,
1312,
16ua,
2ur7,

929,
929,
‘929,
920,
92q,

{5903,
1113R,
1314a,
15031,
16659,
261381,

Y124,

Juyy,
3608,

Y187,

3176,

3RS0,

2017,
2119,
Jiss,
353y,
}7“?.

1998

15996,

19069,

21897,
23ins,
3s2i7,

1168,

tuo7,
1628,
1769,
2665,

997,
997,
997,
997,
997,

16698,

11688,

13809,
151712,
17272,
21674,

3ASH,
3555,

373s,

3oy,

3909,
1986,

2103,
28%%,
1501,

L3677,

3A81,

. AGFE 20

1999 2000

16855, 171777,
20074, 21151,
22997, .2417R,
20890, 26163,
36949, 38810,

1260,  13s0,
1517, 1636,
1750,  18A3,
1901,  20us,
2863, 3080,

S0, 1
1071, 11
1071, 11
1071, 11
1071, 11

17506, 18380,
12241, 12850,
14uBs,  1521b,
16526, (734},
18098, 18993,
2R%AQ, 30uy2,

319RA, 4125,
3877, 3803,
186y, 3997,
40559, 4195,
404y, " uigl,
up2y, ; u2ss,

2218,  2uis,
3002,  3iuo9,

3650, 5803,

YA24, 3974,
4022, - 4la8,

. PR e .
L R R L L R e N R P N Ll e o e g -

.

A PRODUCT OF WHARTON EFA,

INC,
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AGE

TEHICLE DEMAND MONEL

MARCH CONTR.L. DR HYBRIDS

THE WHARTON EFA MOT

DOMESTIC AUTO PRICES

1982

11,00 GROWTH RATES,

TARLE

1 TEM

1944 1985 1986 ‘19087 19A8 1989,

1983

‘1981

19A0

1919

LINE

e . ..
LAl AL R T AR L E L LY KRN R T F Ry i i g

.-
L]
Lo
o
—

0@ O w
a =« i A
L. = P e
CI O wvm>
—C <o o
Suwua T
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—C—_-=
DT
<
-—
o
-

STATE AND LOCAL TAXESH

e et

— e — -

IRCOMPACT

=S = -

SHURCOAMPACT
COMPACT
MIn=STZE
FULL SI1ZE

TRANSPNRTATION CHARGES,
LUxURY

NASF PRICEt FIXED WTD AVERAGE TOTAL

-
(S ] [TV)
b Ll N
[
T O—om >
O = v -4
wa 8 9=
28 >
=C—="=
NOZ b o

'

0N DU D~

(AT I AV I S VIR AV, VI o V]

slipCcoMPACT
COMPACT
FULL SIZE

MIp=312E
LUXURY

VALUE NF NPTIONS INSTALLENY

-
(=]

-«

Q -
I O
C=
va
o X
il &
L XS
~ o
o

HIN=S12E
FULL 81z2e

_LUXURY ,
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AGF

TEHICLE NEMAND MODEL

THE WHARTON EFA MOT

MBRCH CNNTRyL ¢fR HYRRIDS

11,00 GROWTH RATES, DOMESTIC AUTO PRICES

TARLE

1993 {994 1995 199 {907 §998
-.------.--.‘-.-------..v--Q’--.-...-—-..--n.-.-’-.---'-.-....-...--...'---.-.

1992

1991

1990

1 TEM,

e e .«
LARE L E T X R R R el N Y e ey

LINE

TATAL AUTO PRICES]

- e e e m e o . = e e - - —— ———— — e — — — —— - —— e — o — —— —

!

- L-2]

v) 'Y

w (L]

> o 4

- -

[ =

[S)

-
— < — & —
[S] w — O (] Do
<t ur =~ - [ -
o — - SO e ol - S
T Q- > FTULU—Mm> «wIT oL
C<om o C T o = -C
we F = 10 v = o
e Cc o «aCcCcT C 3> Cx3
T —~=-= —C == acz-c
NDWUT Wt [ PURY e 2 S VIR | [ N

- =z

-t -

>~ o

o« t-

FULL STZE

MIN~§1TE
LUXURY

PIPATI VN O C O O =N TNO~DC O

— e e ot - " — -

—

~n

—
(&}

- .

a -
X O
C
(BN -%
=z
[ N¥]
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~n oy

MID~ST1ZE

[

~

=

o« >
=
—=
o=
w4
- ™~

~es ey

MAX NPTIDNS PRICEY FINEN WIN AVFRAGE

-—
[} w
g s N
o - r o
T O e >
C: < wn j= 4
[ 3 "N NS Jund
=S dXx
=c«<=-=
NDUI L
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[aV M g -1
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VALUE OF OPTIONS INSTALLEN)

SURCOMPACT
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—y e
O = w
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< o
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S LUxtiry . . e e : .
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THE WHARTON EFA MOT [EHICLE DEMAND MODEL ' - \GE 23

MARCH CONTR__ 'OR HYRRIDS
TARLE 12,00 FOREIGN AUTO PRICES (DNLLARS)

__________ ... . 1979 1980  19A1 1982 1983 1980  |9BS  {9As {987  (9AB 1909

Live, 1 TEM
--..--..-...-..-.-----.-.-----..------.----.----...---..-.----...-..'.--'..Q--..----.-.-'-..--'---..-.’..-.-.--.--'-..--'....--.--
11TnTAL AUTO PRICFSY . |
21 SURCOMPACT ‘ 6000,  63AS, 6793, 7224, 76A4, BJ43; B579, 9039, 9509, 998A, {0UT9,
3 caMPaCT 10101, 10704, 11458, 12183, 12941, 13699, 4d4le, 1S5S4, 1914, 1&7ia, [7540,.
g: LUXURY 21033, 22723, 2u684, 26683, 28799, 30942, 32965, 15090, 37290, 39427, 042080,
6ISTATE AND LOCAL TAXESt ' S . : :
71 SUNCOMPACT 2765 302, 331, 361, 395, 429, us4, ~  soo0, 539, s18, 621,
8l rNMPACT us9, 514, Sed, 617, 673, 132, 190, 8s2, a7, 985, 1081,

LUXURY 992, t103h 1234, 1372, 1s22, 1eBl, 1837, 2006, 2184, 237A, 2589,
TRANSPORTATI(ON CHARGES)
SURCOMPACTY
COMPACT
LUXURY

2271, 2s2, 270, 287, 3, 338, 162, 392, ur9, uto, 510,
289, 313, 329, Yuy, 364, 187, uo7, 4so, uso, . w9y, 521,
290, 33, 329, AT 364, 387, uor, ason, uso0, a9y, s2i,

BASE PRICFESI

suUncoMPACT

|
|
|
!
|
|
!
|
|
|
|
|
|
|
l . i ‘ .

| 4950, 5210, 5551, 5871, 6202, 6528, 6828, 7137, Tus1, ‘11179, 8i1Aa,
|

91
iol
jrt
j2i
|31
|41
IS
161
M
181
19

COMPACT . 8382, 883, 946l, 10039, 10600, 1235, (1786, 12388, 12937, 13347, Quf79,
_.LuxuyRy o A B 1 TR AN |06eb,, 21325, 23056, 24B8S, 26730, 28ubi, 30280, 32456, 3UiSS, 16252,
MARCH CONTROL FOR KYBRIDS
) TABLE 12,10 GROWTH RATES, FOREIGN AUTO PRICES . o .
bive JvYEM . 1979 1980 1981 j9n2 1983 19a¢ 1985 1986 1987 1988 19R9
11TOTAL AUTD PRICES) l -
21 SURCOMPACT ] 1.7 b, U 6,1 6,3 6, U 6,0 5,4 3,40 5,2 5,0 u,9
31 COMPACY | 1.9 6,4 6.6 6,3 6,2 5,9 5,2 5,1 S}0 5,0 5,0
| RIER] ] 10,0 A0 8,6 8,1 1,9 7.4 6,3 8,4 6,3 6,1 6,2
51 1
6ISTATE AND LOCAL TAXESH | .
11 SUACIHIMPACT | 10,9 9,4 9,95 9.4 9,2 8,7 8,0 1,9 1,6 1,4 1.4
LY COMPACTY | 11,1 9,5 9,8 9,4 9,2 8,7 7.9 1,8 7.6 T,6 T.b
9l LUXURY ] 13,4 11,3 11,8 11,2 10,9 10,4 9,3 9,2 A9 8,9 8,9
jol ]
JIITRANSPORTAT]ON CHARGES) } .
121 sipCNMPACT [ 11,0 11,0 6,8 6,5 8,2 8,8 7,2 8,0 9,7 9,6 8,
131 coOMPACT | 12,4 a,d u,8 4,6 5,8 6,3 5,2 5,17 6,9 6,7 s,
141 LUXHRY | 1.8 B,1 4,8 4,6 5,8 6,3 5,2 9,7 6,9 6,7 6,
1sr . - ) I :
J61BaSE PRICES! ] . ‘
171 SURCOMPACT | 124 5,7 6,1 5,8 S,b. 5,3 4,6 4,5 u,u 4,4 U,
)81 COMPACY ] ‘1,5 6,0 6,5 6,1 6,0 3,6 4,9 u,n 4,7 a7 u,7
191 _ _LUXURY . Co. ... . .1 0,0  A,0 8,7 B 1,9 7.4 6,5 6, U 6,2 6,2 6,1

& PRONUCT OF WHARTON EFA, INC,

pyl-g



. THE WHARTON EFA MOT  VERICLE DEMAND MUDEL : AGF 24
- MARCH CONTRUL FOR HYRRIDS ' '

TARLE 12,00 FOREIGN AUTD PRICES (DOLLARS) - o

vine. pTew 1990 1991 1992 {893 1994 {095  [99s . {997  {99A’ 1999 2000
-------...-----.o.....-----.....-..-.....-.---.----v.---------.------.----------.--.----.-.-.-.-------.---.---.---..—.------...---
LIENTAL ALITO PRICES: ‘ | o
21 SURCOMPACT : 10996, 11500, 12124, 42734, 13375, 1004Y, JUTS2, . {58B9, 16269, 17093, {7956,

A} comMpaCY

1aU1T, 19350, 20332, 21368, 22485, 23621, 24839, K008, 27u20, 28820, 30291,
LIIXVRY

44693, u7S07, 50504, 3699, STI10, 60744, bULI9, KBETU, T299B, 17605, BA256,

41

s1o .
613TATE AND LOCAL TAXES)
T

81

|
|
|
t
i : _
SURCOMPACT : | 667, 7i8, 112, 831, 893, 961, 1033, 1110 1194,  J28Y, 1380,
CNMRACT ' " 1iay, 1229, {323, fues, 1535, 1653, 17184, 1916 2062, 2219, 2lgo,
91 LUXURY ! 2820, 3073, 33u9, 3650, 1979, 4s33A, 4130, 5152 Seq2, 6113, 6660,
101 ) | , ' o .
11IVRANSPNRTATION CHARGES3 | | . . : '
121 SURCOMPACY ! S52, Sa7, 629, 666, Ty, 764, Al9, Alb, ey, 1041, 1087,
13 couPaACY { 552,  5A7, 629, bbb, T3, 764, 819, 8716, 41, 1011, 10R7,
14} LUxIRyY | 552, SAT, 625, bbb, T13, 764, Ale, 16, 91, 101, 1087, °
151 . | . T o S
161 BASE PRICES! I . ‘ : : ) . _
(RE SIUACOMPACT | aurs, ABuB, Q2uy, 9651, 10081, 10534, .y1lo002, y1aas, 11991, 12520, 13073,
1A 1 COMPACT I 1480y, 15509, 16290, 17069, 17BAB, 1AT4A, 1963y, Q205A3, 21561, 22SBA, . 23666,
191 _ LUXURY e ... | 3susr, _uopB90, U3USO, -UbyTH, U9079, 52171. 55064, S890%, 62565, b&4859, 'roool,
---—---...-.-.----.--.--..-.....-.-..--.---—-—-------.o-.---.-------------------.-.----..—-------~---.-.----------.-------.- ..... -
MARCH CONTROL FOR HYBRIDS I ' B
, TABLE 12,10 GROWTH RATES, FOREIGN AUTO PRICES - A
Live, . rrTew L1990 1991 1992 1993 1994 1999 1996 1997 1998 , (999 2000
-.---.-.--.-.----.--.-'--..-.----.--...-----.....-.-...--....---.-.---p.---------.p.---.-.-.--.-..--.--.q..---.-----.-.----------.
11TNTAL AUTN PRICES] o ! : .
2! SHACUMPALT . I 4,9 8,0 5.0 S.O 5.0 5.0 . 5,0 5,0 5,0 5,1 Syl
3i COMPACT ! 3,0 S,1 5,1 5,1 5,1 Sl 5,2 S,1 Sl 5,1 5yl
ui LUXURY b 6,2 5,3 6,3 6,3 6,4 6,4 6,4 6,3 6,3 6,3 6,3
S, _ , | .
bISTATE AND-LOCAL TAXES) I ,
11 SURCOMPACT | 7.4 T.6 7.6 1,6 7,5 1,5 1,5 7.5 7,5 7,9 1,5
0t CUmMPRCT | 7,6 7.7 1.7 1.7 7.7 7.7 1.7 T.6 1,6 7,6 1.6
9. Lixuay . ] 8,9 9,0 9,0 9,0 9,0 9,0 9,0 6,9 8,9 8,9 8,9
101 |
lllr:aqunnrATIoN CHARGES ) L
12t SURCOMPACT * ! 8,2 6.5 6, 6,6 7,1 7,0 7,2 1,0 1.4 7,5 7.5
13 CNMPACT | 5,9 6,5 6,4 6,6 T, 7,0 1,2 7,0 7,4 1,5 1,5
14) LUXURY ] 5.9 6,5 6,4 5,6 1.1 7,0 1,2 7,0 7,0 1,5 7.5
151 |
161RASF PRICES] I .
171 SUACOMPACT ] u,4 u,4 4,4 u,u 4,5 4,5 u,s 4,4 u,u 4,4 u,u
)81 coMPACT | u,7 u,8 q,8 u,a u,8 4,n 4,8 u,7 u,8 a8 u,8
10; ~_LUxuRY ) - ._;.' Lo 6,2 6,2 6,3 6,3 6,3 h,3 6,3 h,2 5,2 6,2 6,2

A PRODUCT OF WHARTON EFA, INC,



MARCH CONTHRUL FOR HYRRIDS

TARLE 13,00 CAPITALIZED COSTS PER MILE (NPOLLARS PER MILE)

LINE ' ’ prew oo 1979 19480 198t 1982 19R3 1984 19A% . 19R% 1987 19a8 1989
-----..-.-.-.-.......-.---------o---..--..------.-.--..----------.------.-,.------------.-----'-'---.-----....--.-v..---..---.---.
1t AVG NOMINAL CAP, €NST PER MILE I 0,273 0,293 0,317 0,341 0,36 0,389 0,016 0,uus 0,u7S 0,500 0,537
21 . : . .
JIAVG REAL CAP, CNST PZIR MILF ' 0,162 0,161 0,163 0,64 - 0,164 0,166 0,167 0,170 n,172 0,175 0,178
41 ‘ [ )
SICAPTYALIZFD CNST PER MILE RY 8!7Fl t . .
61 SURCOMPACTS I 0,222 0,238 0,258 0,279 0,300 0,321 0,343 0,36A 0,393 0,019 0,uus
T4 cnnPAcvs i 0,251 0,269 0,292 0,313 0,334 0,357 0,382 0,410 0,UulR 0,us? 0,u9?
81 MIn-812E | 0,279 0,29A 0,322 0,346 0,368 0,394 0,u22  0,uSy o,un2 0,51) 0,5Ub
9l FULL S1ZE k 0,299 0,316 0,342 0,368 0,393 0,421 0,049 0,UR1 0,513 0,547 0,581
101 LUXURY . 1 0,3A3 0,4} n,uq? 0,u8? 0,515 0,552 0,5A9 0,629 0,669 0,71) 0,757
111 | :
121CAP, COST PER MILE BY FNR/DOMI | . , ’ :
i31 TOTAL DOMESTIC ! 0,277 0,297 0,321 0,348 0,368 0,390 0,422 0,uS2 0,uny 0,514 0,547
141 SUACOMPACT ] 0,216 0,232 0,252 0,272 0,291 0,312 0,334 0,359 0,380 0,410 , 0,u37
151 COMPACT | 0,249 0,267 0,289 0,311 0,332 0,355 0,380 0,008 0,436 0,U4bS 0,495
161 LUXURY | 0,371 0,398 0,032 0,ub4 0,096 0,931 0,565 0,60V .n,643 0,683 0,725
I | o .
181 TDTAL FNREIGN [ 0,244 0,262 0,284 0,308 0,331 0,355 0,381 0,006 0,032 0,459 0,u88
191 31IACOMPACT ] 0,226 0,202 0,263 0,284 0,309 0,327 0,309 0,373 0,198 0,023 0,050
201 caMPaCT i 0,304 0,325 0,352 0,380 0,007 0,430 0,462 0,492 0,523  0,5%5% 0,589
211 _ _LUxyRy e oot 0,502 0,542 0,591 0,601 0,690 0,741 0,791 0,845 0,900 ' 0,949 1,022
-------..----..--..----I------.--------.---c-------vw.q--.---------------"--o------.-----q-.----vno—---y----------------.~ -------- -
MARCH CONTROL FUR HYRRIDS
TASLE 13,10 GROWTH RATES, CAP]TALIiEb CO8TS PER MILE :
VINE oL VEM 19719 1480 1981 1982 1983 1984 1985 19R6 KLY 1988 . 1989
-------.-----.------...-..---.p------.--.-.------..--.---.---------—--'.----------.---.--.----'--v-------.cno------ ----- LW R ey
VIAVG NOMINAL CAP, COST PFR MILE | 8,6 7,0 8,3 7.5 6,8 © 7,0 6,9 1,0 6,7 6,5 6,3
21 , | '
J1ayG REAL CAP, cngr PER MILE | 0,3 -0, 1,0 0,5 0,2 0,8 1,0 1,8 1,5 1,6 1.5
ul . , e
SICAPITALIZED COST PER MILE BRY SIzgr ~  * |
61 SIMENMPACTS o 9,3 N 8,5 8,0 7.3 7,2 6,9 1.1 6,9 6,6 b,U
T COMPACTS ] 8,0 7.} 8,3 1,3 6,8 1,0 1,0 1.1 6,9 6,b 6,4
8l MID=STZE | a,7 6,9 6,3 1,2 6,6 1,0 6,9 1,1 6,8 6,5 6,3
9 FupL Stze - ] 8,5 7.2 8, 1,5 6,7 7.4 6,8 1,0 6,A 6,5 6,3
jol LUXUIRY | 7,9 7.4 8,6 7,8 7,0 1,0 6,8 6,8 6,5 6,4 6,2
11 : ’ o I
I21CAP, COST PER MILE HY FNR/DOMI I . ,
130 TOTAL DOMESTIC I 8,7 T.! 8,4 7.4 6,7 7.0 6,9 1,2 6,8 6,5 6,4
141 stacompact | 9.1 7,4 8,5 1.9 1,2 1,2 1.0 7,4 T, 6,8 6,5
iS1 CNMPACTY | 8,0 143 8,4 1.4 6,8 1,0 7,1 1,2 6,9 6,7 6,9
161 LUXURY I 8,4 1.2 8,4 1,8 6,7 6,9 6,5 6,7 6,5 6,3 6,1
171 |
181 TNTAL FOREIGN | 8,0 7,3 8,6 8,3 1,5 7,1 1,4 bt 6,3 6,4 6,1
191 slACOMPACT { 9,4 1.3 A, 8,1 7.4 7,1 6,8 6,9 b6 6,4 6,2
201 COMPACT ! 9.4 7.1 8,3 7,9 1,1 6,R 6,5 6,5 6,8 6,2 6,1
211 | _LUxyry o L. oo k0,6 7.9 9,1 B,b T.b 7.4 6,8 6,8 6,6 6,6 6,5

A PRODUCT (IF WHARTON EFA, NG,
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THE WHARTOM EFA MO..... YEMICLE DEMAND MODEL rAGE 26
MARCH CONTROL FOR HYHBRICS

TABLE 13,00 CAPITALFZED COSTS PER MILE (DOLLARS PER MILE) . .
VINE 1T TEm L. 1990 199y 1992 1993 - 1994 1995 1996 {097 1598 1999 2000
Q..0.---.-.--.-.-....-.-'-----...----..-.. -o--.-.----..-.--.-i.-o--o..--Q-------.-----.-----.-'.Q---..---o---.---.... ------ “Teoeewsw
11AVG NOMINAL CAP, COST PFR MILE | 0,570 0,603 0,638 0,674 0,712 0,752 0,796 0,000 0,806 0,935+ 0,9Rs
2| . . |
JIAVG PEAL- CAP, CNST PER MILF I 0,180 0,182. 0,184 0,1A6 0,188 0,189 0,192 0,19¢ 0,196 0,198 0,200
G |
SICAPITALIZED COST PER MILE BY SIZF i . ) ,
61! SURACOMPACTS | 0,473 6,500 0,530 0,560 0,993 0,626 0,663 0,700 0,739 0,781 0,825
11 CNHPACTS ! 0,528 0,559 0,592 0,626 0,663 0,704 0,74} 0,784 0,828 0,875 0,924
Bi MID=-STZE ! 0,579 0,613 0,649 0,686 0,725 0,766 0,810 0,85% 0,902 0,951 1,004

FULL 81ZF o : 0,617 0,652 0,690 0,729 0,774 0,814 0,861 0,904 0,957 1,000 1,069

9

10t LUXURY | 0,R04 0,A50 0,900 0,950 1,00} 1,056 1 11s 1,117 1,244 1,307 1,376
b : . | a ' . ' ,
121CAP, CAST PER MILE BY FOR/DOM} ‘| . , :

131 TOTAL DOMESTIC | 0,580 0,614 0,6%0 0,688 0,728 0,769 0,814 '0f836 “0 906 ¢ 0,956 1,009
j4) SUACOMFACT | 0,065 0,493 0,923 0,554 0,587 0,621 0,659 ° 0,696 0,736 0,718 0,A822
151 coMPACT 'I 0,526 0,557 0,590 0,625 0,661 0,700 0,744 0.,7R) 0, Ba7 L0,874 0,923
Y] LUXURY I o,7¢8 0,811 0,857 0,909 0,955 1,008 1,065 ,t21 |,|a| 1,245 1,312
171 0 .

181 1OTAL FOREISN i o,518 o,5u8 0,580 0,612 o,bua 0,679 0,718 0,759 0,801 0,805 '0,R89
199 SURCOMPACT r o,u17 0,504 0,833 0,563 595 0,629 0,669 0, 702 0,74} 0,783 0,826
201 COMPACT { 0,624 0,659 0,696 0,71338 o 775 0,818 0,865. 0,912 0, 962« 1,015 l.oro
20, LVUXURY D, Lo 1,086 1,80 1,225 1,302 10381 1,066 1,560 !.65“. 1,753 1,860 1,974
----.--.---..--.-..---l-.......-....-......-........_-......----.---..------.--..--..-.----.-.-------.-.--..-.-.---..--.-----.----

MARCH CONTROL FOR HYBRIDS
, TABLE . 13,10 GROWTH RATES, CAPITALIZED COSTS PER MJLE to

LINE . 1 Tew - . 1990 1994 1992 1993 1994 1995 1996 1997 1998 - 1999 ' 2500
--..-—--'-o---..----------...-.----.--.---..-...-.--..---.--—-.--..--..q.-----v.------.-..o-.-.-v.—.--.-.-..-----o-..----.-.-...--
11AVG NOMINAL CAP, COST PER MILFE | 6,1 - 5,8 5,8 S.7 9,7 Seb 5,8 S,S 5,5 5,5 5.5 i
21 ) | . -

JIAVG REAL CAP, CNST PER MILE ] 1,3 1,0 1,1 1o 1,0 1,0 1,1 1.4 1,1 1,0 1,1
q) ¥

SICAPITALIZED CCST PER MILE BY SIZE? |

6! SURCOMPACTS . | 6,2 3,9 5.9 3,8 S, 7 S,7 3,9 5,6 5,6 9,6 Seb
11 cOvPaCTS |- 6,2 5,9 5,9 5,8 5,8 5,8 3,9 5,6 5,6 5,6 S.b
81 MIN-81ZE | 6,1 5,0 5,8 9,7 S.7 5.6 5,8 5,58 5,5 5.5 9.5
91 FULL SIZE I 6,1 5,R 5,8 5,7 ¢ S,7 9,6 S.A 5,S 5,5 5,5 S¢S
1ol LUXURY i 6,2 5,8 5,8 5,5 S,4 3.4 9,6 S.b 5,4 S.4 S.¢
A ) | : )
121CaP, CNIT PER MILF BY FOR/NDOMY | . , : i
131 ToraL DNMESTIC | 6,1 3,9 5,8 S,R 3,8 S,7 5,8 5,5 S.,5 5,5 S.b
14 SUACOMPACT I 6,3 6.l 6,0 6,0 5,9 5,8 6,0 5.7 5,7 5,1 ST
151 COMPACT | 6,3 heO 5,9 5,8 5,9 S.h 5,9 5.6 S.b6 'S,6 S.b
161 LUXURY I 5.9 5,7 5,6 .6 5,6 S48 5,7 5,3 5.3 5,4 5l
171 | - ' . ' ' .

{01 TNTAL FOREIGN | 6,3 5.8 5.9 5,4 5,3 5,4 546 5,7 5,5 S,b 5,2
1914 3UACOMPACT I 6,0 5.8 5,7 5,7 8,0 5,5 5,8 5.5 5,5 5,6 5,6
201 cOurACT . | 5,9 S, b 5.6 S.6 8,5 5,5 5,7 S,u S,4 5,5 3,9
211 ., \UxuRy I T TS N 7T Y- 6,2 . 6,1 - 6,1 L b U 8,0 &0 6,1 641

oo

& PRONICT OF WHARTON EFA,  INK
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THE WHARTON EFA MDTOI HICLE NEMAND MNDEL  J 21
MARCH CONTROL FOR HYRRIDS ‘ :

TABLE 14, 00 MILES PER GALLUN (WEFA) -

Line _ prew T1979 |oao 1961 1982 1983 © |9ad joas 196 1987 | |9AB 1989

cTeseomogwesteolonebtoVasswntsean Al R B R N RN N R N ey Y --.----..---—--.---.---p------------..-.-.-.-v---.-----.-v-----v-.---.---
1IOVERALL FLEET MILFS PER GALLON ! 13,93 lﬂt?? 14,59 15,07 15,63 16,25 16,92 17,56 18,16 18,72 19,24
21 . .

JINEW AUTND MILES PER GALLON)

41 TNTAL POMESTIC AND FORE 1GN 14,52 15,18 16,12 17,26 18,43 19,21 19,49 _ {e,45 19,43 9,42 19,4

Si SURCOMPACT > 19,83 ZO'US 21,27 22,11 23,01 23,74 26,16 20,10 2u,05 24,00 23,94
61 compPact 495,32 15,85 16,80 18,01 19,2t . 20,02 20,30 20,25 20,21 20417 20,1}
T MINneS17E 13,18 lS ;96 14,91 16,23 17,84 18,31 18,53 18,4A 1A, 0L 18,00 18,37
81 FUuLL SIZE .2 uo 13,0? 13,96 15,09 16,31 17,09 17,38 17,13 17,29 17,25 171,22
9t LUXURY 11,87 12.37 13,2t 14,16 15,03 18,70 15,99 15,94 15,90 15,87 15,84

TNTAL DOMESTIC 13,73 14,38 15,34 16,54 17,76 18,36 18,86 1A,A0 1A, T6 18,73 18,70

SURCOMPACT 18,06 |¢ 15 . 20,20 21434 22,6} 23,68 au,30 24,24 2u, 19 2u, 14 2“.!0
COMPACTY 15,21 15,77 16,74 17,98 19,20 20,02 20,31 20,25 20,21 20,17 13

11,58 12,07 12,94 13,88 14,76 15,43 15,71 " 18,47 15,63 15,50 -15;57

TOTAL FNREIGN

|
|
|
|
i LUXURY
|
|
} SUNCOMPACT

— i — — ——— o —
~N U E e D

20,87 21 o 22,02 @ 22,65 .23,27 23,08 24,07 eu,02 23,91 23,92 23,88

181 comMPACT 17,78 |a 16 18,63 19,10 19,56 20,01 20,10 20,05 20,00 19,96 19,93
19) _ _Luxusy . .o 15,98 .'16 a1 16,94 17.u8 18,03 18,55 18,75 18,70 18,66 18,62 18.58
-------.---------------.------.-.-.----.-.n.--.---.--..-.---.--Q-----.--'-----.—-..--.-----.-—"-‘------..-.-..----I-.----TOO--OG--
. MARCH CONTROL FOR HYRRIDNS.
4 ) TABLE {4,10 NEW.AUTO MILES PER GALLON (EPA)

VINE | ) prew oo 1979 14980 1941 1982 1983 1984 1985 1905 1987 1978 ‘1989
LITETAL DOMESTIC ann FOREIGH | 20,38 21; 22,83 24,68 26,60 27,67 28,09 28,09  2A,11 2R,1% 28,17
21 SUACHMPACT , { 25,63 26, 67‘ 28,04 ZQ;Sb 30.95 : 32.26 32.55 Jz.sz 32.79 sg.rb 32,74
3 coOMPACT I 21,19 22,22 23,62  25:is1 27,72 28,87 29,32 29,32 29,33 - 29,33 29,34
4l MIN=SIZE b 19,00 20,20 21,47 23,48 25,66 26,48 27,06 27,06 27,06 21,06 27,06
51 FULL 912¢ ] 18,03 19,06 20,42 22,27 20,21 25,21 25,54 25,54  2%,54 29,54  25,%4
61 LUxtIRY Fooir.47 15 09 19,48 21,13 22,85 23,51 2),82  23,A2 23,81 23,82 23,42
Ti | . ) '

BITRTAL NOMESTIC ] 19,57 20,66 22,05 24,00 26,07 271,12 27,55 27,53 27,8y 21,55 27,56
91 . 3URCOMPACT | 20,68 25,97 21,84  29.7) 31,97 313,37 34,32 3u,32 38,32 3u, 32 34,32

101 COMPACT - ! 21,15 ez 20 23,62 25,64 27,R0 28,96 29,40 29,u0 29,40 29,40 29,40

|t LUXURY i 16,91 l7 8u 19,25 20,94 22,52 21,37 23,45 23,65 23,85 23,45 23,465

j21. P ) . ,

131TOTAL FORFIGN ] 23,68 26,51 27,63  "2R,/7R 29,67  30,AT  3},20 1,22 31,258 31,26 31,28

141 slIpCOMPACT ] 26,31 27,15 28,30 29,46 30,37  3{,58 31,94 31,94 31,94 31,94 31,94

151 LOMPACT : ! 22,21 22, au 23,13 2u,6R 25,29 28,21 26,41 26,4} 26,01 26,u1 26, Ut

16] _ LUXLRY . . o 20,39 _'21 22,05 23,06 23,A7T 24,91 25,28 25,28 25,28 25,28 25,28

.---.---.---------..-.--Q--.._-.-.-.-------.--.---..-.-------.----.-.---p-.vv--..-.------.1----------------.--.---Q--.--...----.-q

A PRODUCT OF WHARTON EFA, INC,

20,37 20,89 21,50 22,11 22,72 23,33 23,49 23,05 23,43 23,19 23,37,

gy1-€



THE WHARTON EFA MO1  VEMICLE DEMAND MODEL t ' AGE . 28
MARCH COMTF __ FOR HYRRIDS ' ‘ '

TABLE 14,00 MILFS PER GALLUN (WEFA) ‘

LINE, . v EM ... 1990 1991 - 1992 {993 1990 .. 1985 {996 1997  [99A 1999 2000
..---.....--.------..----..--.-..-.--..-....-.-.-.--..-----.--..---.---..--.-...-.-..l....-.----.h.-.--.---.-.‘--....-..---..---.--
;lOVERILL FLEET MILFS PER GALLON oo b 19,68 20, 0e 20,27 20,41 20,47 20,51 20,53 20,53 20,51 20,u8 20,405
! ! '

JINEW 4410 MILES PER GALLON;
41 TOTAL DNMESTIC AND FOREYGN

|
!
I
S| SUNCNMPACT I 23,92 23,87 23,2 23,77 23,72 23,66 23,6) 23,56 23,51 23,45 23,19
61 COMPaCTY. - i 20,10 zo 06 20,08 19,97 19,92  {9,A7T 19,83 19,78  {9,73 19,68 19,6}
A MIn=ST2E I 18,33 la 30 18,25 18;21 1A,47 (8,12 18,08  1A,04 7,99 |7,94  |7,89
81 FULL SIZE ! 17,19 I7 15 17,11 17,07 17,03 16,99 16,95  16,9] 16,A6 .  16,8) 16,71
91 LUXURY | 15,83 15,80 15,77 18,72 5,67 15,62 19,97 15,50  {S,49 {S,u4 15,39
101 ! , o '
141 TOTAL DOMESTIC | 18,68 |n;eu 18,59 18,54 18,u9 18,45 18,41 18,38 18,33 18,29 18,28
121 9iIncoMPACT I 24,06 24,02 23,96 23,9{ ° 23,86 23,81 23,75 23,70 23,64 23,58 23,52
13 coMpPacy I 20,10 ?o 06 20,02 19,97 19,92 19,88 19,83 19,79 19,74 19,68 19,63
14y LUXURY | 15,54 1SSy g5,47 15743 13,39 {S5.35 09,31  1S.27 15,23 15,19 15,14
1S { ' -
161  TnTAL FNREIGN 23,32 23,20 23,24 23,22 23,19 23,16 23,12 23,07 23,02 .22,97 22,93
17 SUHBCOMPACY b 23,80 23,80 23,75. 23,70 23,65 23,60 23,55 23,50 23,40 23,39 23,33
(84 comMpaCY I 19,89 |9 BS 19,81 19,76 19,72 19,67 19,62 19,58 19,53  §9,u8 19,02
191 . \Mxomy I, 18,58 .'ao SI. 18,47  1A,u3 18,38 (8,34 la,zv 18,25 18,20 18,15 18.10
MARCH CONTROL FOR H?nnros
, TABLE fu,10 NEW AUTO MILES PER GALLON (EPA)
LINE, . b TEM L 1990 199y 1992 1993 1994 1995 1998 1997 1998 1999 2000
.--.--..'-'.--I.-u-..---. -.--.---.--.----..---...--.-...----.--.-.'--..-’-.-.-I -...--.-..---.--...--.-.-..--..-.---...--.-.------.
LITATAL NOWESTIC AND FOREIGN | 28,20 28,21 28,22 26,22 28,24 28,25 28,27 28,29 28,30 28,30 28,3
21 SIRCOMPACT 32,72 32,711 <32.7o 32,68 32,66 32,66 32,65 sz.es 32.65 , 32.55 32,64

coMPaACT 29,34 29,135 29,35 29,36 29.36 29 36 29,y7 29,37 29,37 29,37 29,38
27,06 27,06 27,06 . 27,06 . 27,06 27,06 27,06 27,06 27,06 27,06 27,08
25,54 29 34 25,54 25,54. 25,84 25,54 25,54 25,54 25,54 2S.54 . 25,54

‘23,83 23 8} 23,83 23,48y 23,82 23,81 23,81 23,R2 23,R1 23,81 23,80

MIn=311€
PILL SITE
LUXURY

27,57 27 57 27,51 21,56 31,55 27,56 27,37 27,58 27,59 21,39 ' 27,59
3¢,32 ;u 32 34,32 34,32 30,32 34,32 34,32 34,32 30,32 (34,32 34,32
29,40 29 40 29,40 29,00 29,040 29,40 29,40 29,40 29,40 ' 29,40 29,40
23,65 23 65 23,65 23,65 23,65 23,65 23,65 23,65 23,65 . 23,65 23,65

SURCUMPACT

CHMPACT

LIIXURY
ToTal FONEIGN Y1.28 29 31,29 31.32 31,35 31,38 31,309 Sl.SQ 31,00 31,41 31,uq
slnCNMPACT }1.94 ll 90 3,94 31,90 31,94 31,94 31,94 31,00 31,94 ; 3,00 31,94
!SI COMPACT 26,41 26 44 26,41 26,01 eb,ul 26, U} 26,41 26, 26, U1l 2b, U, 26,4}
6] . .LUxuny . o 25,28 _,25 °8 25,28 25,2R 25,28 25,28 25,28 - 25,28 25 28 ' 25,28 25,2H

1
ul
b1
LY
1t
81TNTAL NOMESTIC
914
0l
1
121
13
di

-.-------..-----.--------.----.---.---.-....--..--.'..--.n.--------.----n-o---------------.-.------ ------- J T e X LY Y pepapimp

A PRONUCY OF WHARTON EFA, INC,

19.0i 19,38 19,35 19,31 19,27 19,23 19,21 19,18 19,14 19,09 ‘19,04
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THE WHARTON EFA M( VEHICLE DEMAND MODEL 'PAGE 29
MARCH CON. __ FQR HYRRINS '

. TABLE 15,00 GROWTH RATES, MILES PER GALLON (WEFA)
LINE jTEw

ST 1979 ' 1eBo 1981 4982  19A3 - 19AU 1985 1988 1987  19A8  {9AQ
1IOVERALL FLFET MILFS PER GALLON | 1,31 204 2,61 1,29 3,71 31,99 u,1s \.76 J,u8 3,07 2.77
2l | : -
JINFwW alUTO MILES PER GALLONG . | :
41 TnTAL DNMESTIC AND FORELIGN ! 5.5 (% 6,2 7.1 6,7 4,2 145 «0,2  «0,| 0,0 0,1
S| SUACHMPACT | 2,2 3.1 4,0 4,0 U, 3,3 1,6 -0,1 »0,2 0,2 0,2
61 - cOmMpPacT 1 9.2 3.5 6,0 1,2 6,7 u,? 1,4 0,1 w0,2  =0,2 -0,2
T MIN=ST17E | S,u 5.9 6,8 B9 8,1 u,u 1,2. =0,3 . 0,2 «0,2 -0,2
8! FULL 817E 1 1,2 5,0 1,2 8,1 Bl 4,8 1.7 =0,3 «0,2 -0,2 0,2
91 LUXURY ) 6,5 u,2 7,0 7,0 6,2 4,4 1.8 Te0,3 0,3 «0,2 0,2
101 ) 1 . :
LEL TNTAL DOMESTIC ! 6,5 u,7 6,7 7.8 7.4 4,5 1,6 -0,3 -n,2 0,2 ; =0,2
12l SURCOMPACT N 3. 37 5,5 5.6 6,1 ] 2,9 T w0,2 =0, v0,2" =0,2
134 CAMPACT | 9,6 3.5 6,1 1.4 6,8 4,3 1,4 “0,) ‘0,2 =-0,¢2 =0,2
(N LUXURY | 7.6 u,2 1.2 7.3 6,4 u,s 1,8 ~0,) “0,? -0,2 -0,2
151 |
161  INTAL FNREJGN I 1.7 2,5 2,9 2,9 2,8 2.7 0,7 -0,2 “0,1 ' 0,2 “0,1
171 SURCOMPACT 1 1,4 2,5 2,9 2,8 2,7 246 0,8 =0,2 “0,? 0,2 0,2
181 cnuPacT 1 1,3 2.2 2,6 2,5 2,4 2,3 0,5 . «0,3 «0,2 0,2 - =0,2
19] . _LUXURY L R o) 2,1 2,8 3,2 3,2 3. 2,9 1,0 0,3 =0,2 -0,2 0,2
----.---cn----------.--------_.---...--.--.c-.o----QQ---------o-------.--n-------.--.-.-----.-.'-P—--.-n-----------------q. ------- - !
. MARCH CONTROL FOR HYRRIDS
, - TABLE 15,10 OROWTH RATES, NEW AUTO MILES PER GALLON (FPA)
LINE, S rew 1979 .. lqsn 1981 1982  {9A3 1984 1985 1976 1987 1988 -19A9
-.----.----o---.-.---------.----o-.---l-.------o-c.q-.-.-.--------------q-..-----.-'.------------Pv-----oo-o------------ ---------- -
11TNTAL DOMESTIC AND FDHFIGN . | 5,7 3.3 6,4 Byt 7,8 4,0 145 0,0 o,! 0,! 0,1
21 SURCNMPACT i 2,5 u,t 5,1 S, u,8 4, WK “0,! 20,1 0,1 <0,1
3 coMPaACY | . 8,7 4,9 6,3 8, 8,2 4,2 1,5 0,0 0,0 0,0 0,0
b MIn=-S12E | 5.3 bl 6,3 9,4 9,3 u,0 1,4 0,0 0,0 0,0 0,0
S| FULL STIE | 7.6 S, 7 1,2 9,1 9,0 3,9 1,3 0,0 0,0 0,0 0,0
6l LUYURY |- 7,1 5.4 1,7 8,4 1.2 3,8 1} 0,0 0,0 0,0 0,0
11 ) . ‘ _ '
81TOTAL DOMESTIL 1 . 6,8 S, 6 6,7 6,8 8,6 4,0 N 0,1 0,0 0,1“ 0,0
9t SUKCOMPACT { 3,3 5.2 6,4 1,5 1,6 4,4 2,8 0,0 0,0 ' 0,0 - 0,0
101 cOoMPACT i 9.0 3,0 6,4 8,6 8,4 4,2 1.5 0,0 " 0,0 i 0,0 0,0
1 LUxURY i 8,0 5.5 7.9 - 8,A 7.5 1,8 1,2 0,0 0,0 0,0 0,0
1214 | , . i
131TNTAL FORFIGN i 12,2 3,2 4,2 4,2 3.0 4,0 141 0,1 0,1 0,0 0,1
141 SIIACOMPACT { 1,9 3,2 4,2 u,t 3. | 4,0 1ot 0,0 0,0° 0,0 0,0
151 CNMPACT . ‘ | 1,8 2.8 3,9 3,8 2.7 3,6 0,8 0,0 0,0 0,0 0,0
18] - LUxXURY P Lo L | 2,5 ., 3.5 u,s 4,6 3,5 4,3 1,5 0,0 0,0 0.0 0,0

& PRODUCT OF WHARTON .EFA, INC,
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THE WHARTON EFA MO VENICLE otnANo MODEL PAGE 30
MARCH CONThuL FOR HYARIDS ' :

ﬁARLf

15,00 OROWTH RATES, MILES PER GALLON (WEFA) ' ' o '
LINE o 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
LA X -.-..---.----n-.-.------.---.---.--.-.-c--.-oo-'o..n--p.--.-o--.-----q---------p----...----.-o----.o----..---.--..-.----o..-.-- :
1IOVERALL FLEET MILES PER GALLON I 2,20 1,80 1,26 0,72 . 0,29 0,19 0,07 0,08  =0,12 0,14 =0,15
21 . I . :
JENEW AUTO MILES PER GALLON| | : ‘
Ut TNTAL DOMESTIC AND FOREIGN I ©0,0 - w0, *0,2 »0,2 0,2 “0,2 «0,1 “0,1 .0,2 0,20 0,3
S| stIACNMPACT I 0,2 . =042 0,2 “0,2 n0,2 *0,2 ©0,¢ 0,2 “0,2 . =0,3 =0,
bt cnuPact ! «0,2 0,2 0,2 «0,2 »0,2 0,2 «0,2 “0,2 0,3 -0, “0,$
A MINn=-S1ZE | 0,2 0,2 w0,2 »0,2 -0,2 0,2 0,2 0,2 -0, -0, “0,3
8l FULL 8liE | 0,2 w2 =0,2 0,2 0,2 0,3 0,2 ~0,2 0,3 =0, “0,)
Rl LUXURY I -0,1 «n,2 *0,2 =0,3 -0,$ =0,3 »0,3 © w0,2 »0,3° 0,3 0,4
101 | . .
111 TRTAL DOMESTIC I 0,1 “n,2 *0,2 =0,3 =0,2 -0,2 «0,2 0,2 0,2 «0,3 <0,3
121 SUNCOMPACT - | “0,2 “0,2 n0,2 «0,2 0,2 “0,2 «0,2 «0,2 ' =0,2 *0,} =0,3
(RY COMPACT I “0,2 "0,2 »0,2 «0,2 =0,2 0,2 ,=0,2 . 0,2 =0, «0,3 »0,)
141 LUXURY I »0,2 “f,2 ef), 2 «0,2 =~0,3 0,3 0,2 «0,8 “0,3 -0,3 0,3
151 | ’ . . ‘ C
161 TNTAL FOREIGN | #0,2 “0,! "0,2 “0,1 -0, “0;! =0, 0,2 20,2 - =0,2 -0,2
171 SURCOMPACT | .0,2 0,2 *0,2 ©0,2 e0,2 0,2 »0,2 w0,2 “0,2 0,3 ¢+ «0,2
181 gcnMPACT I »0,2 0,2 “0,2 =0 z =0,2 =0,2 =0,2 0,2 “0,3 -0,3 -0,
191 AUXuRY b e0,2 0,2 *0,2 -0,2 «0,2 ~0,? »0,? -0,2 “0,3 -0,3 -0,3
' ‘ _ MARCH CONTROL FOR HYBRIDS
TARLE 15,10 GROWTH RATES, NEW AUTO MILES PER GALLON (EPA) ; "
LINE EM L1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 .+ 2000
1ITNTAL DOMESTIC AND antxcu | 0,! 040 0,0 0,0 0,0 0,0 0,1 0,1 0,0 0,0 0,0
21 gURCOMPACT | «0,0 byl “0,0 «0,1 ~0,0 «0,0 *0,0 =0,0 =0,0 0,0 0,0
3 coMPACT ! 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
ui MIn=SILE | 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Sl FULL 8IZE - 0,0 N,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0.0
bl LUXURY r 0,0 0.0 0,0 *0,0 0,0 «0,0. =0,0 0,0 0,0 =0,0 0,0
11 ! '
8IToTaL DOMESTIC I 0,1 °0,0 0,0 v0,0 ~0,0 0,0 0,0 0,0 0,0 0,0 =-0,0
91 SURCNMPACT | 0,0 S 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
101 CNMPACT | 0,0 n,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
111 LUXURY | 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
121 ]
131T0TAL FOREIGN ] o0,0 0,0 0,0 0,1 0,1 0,1 0,1 0,0 0,0 0,0 0,1
141 JUACOMPACT | 0,0 n,0 0,0 0,0 0,0 n,0 0,0 0,0 0,0 0,0 0,0
1St COMPACT [ 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
161 LUXURY . ‘ . o .00 a0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
TavoeoBou"ee LR R R N ) - Toteoeene®esrverPoocswleaves LA A F~% L X N - e - | l
A PRODUCT OF WHARTON EFA, INC,



THE WHARTON EFA MO VEHICLE DEMAND MODEL ' - 'AGE 31,

MARCH CONTL._. FOR HYBRIDS
TARLE 16,00 USED CAR MARKE?Y : ‘

LiNg o jrEew ,1S79 1980 1981 1982 198} |9A  19AS 1986 1987 1988 {989

LAL R P Y PN T E XY YR PN L X ey Ty ¥ R Y P R Y PRy TR I L R A A L N LRI R A R R R AN R A R R A A P R AL LI P T Y PR Y YRR RE L EY Y Y X Y
J IAVERAGE WHNLESALE PRICE . DULLARS| Juses, Y134, 4050, a3, 47009, 5054, 5398, S75A, 6134, AKSle, 6896,
el ' ] ‘ 4
JIPRICE 07 | YR OLD CAR/NEW CAR (X)1 [ ) ' , '
qi SURTOMPACT : | 79,41 80,39 80,30 79,98 79,15 0,00 719,98 * 79,A0 19,89 80,18 80,27
S COMPACT. ' | 70,23 70’70 10,98 70,14 69,84 70,08 . 59,94 69,61 69,73 70,09 70,14
(] MID=3T1Z2E ) | U, U 64,93 64,92 6U,67 64,40 64,58 bU, 66 64,05 6u,54 64,85 64,98
T FINL SIZE ] 58,66 61,76 61,66 60,72 59,78 60,78 61,55 60,87 61,19° 62,41 65,00
81 LUXIRY | 69,937 70,80 70,683 70,05 69,50 70,18 To, 34 10,07 10,32 10,90 11,29

L9 I , - ,
1017974, USED CARS PURCHASED  MILY AUTONSI 15,663 f6,641 17,288 17,233 16,971 17,463 18,156 18,072 1A,339 18,818 19,370

L o L L L L R T T r A e e L T R e e R L L L L L T L L X Sty iy Sy N,

TABLE jb,10 GROWTH RATES, USED CAR MARKET

VINE, pTEeEmM 1979 . 1980 1981 1982 1983 1984 [9RS 1988 {9a7 {988 1089

tTeoeRerocevaPue e Conmoan e --‘..--.----..-.-..-l---.---.-.-.-..----.'-------g.n.-.--.-.,-.-..---._-.'--.--.'.-i.-----‘-...---.---.—-..o
I 1AVERAGE WHOLESALE PRICE. -~ pOLLARSI 10,74 B.66 8,46 7,90 1,72 1,34 6,R1 hybb 6,53 6,23 5,Ad
21 ' | o .

YIPRICE NF 1 YR NLD CAR/NEW CAR (X))

0,37  i,20 0,10  ~0,65 =0,28 0,31  "0,03 0,22 . 0,11 0,35

|

) " QlIRZAMPACT . | ] 0,11
S| COMPACT ) | 1,23 0,67 0,39 *i,.,18 -0,43 0,35 “0,20 , =0,45 ',‘Q.IS" n,92 0,07
61  MIN-SIZE - o | 1,80 {,2u  «0,02 0,39 =0,42 0,28 0,13 0,33 0,04 0,47 0,2}
11 F“LL s1re ) .' Soal 5’28 'Oolb '1051 ".Su 1067 ‘027 ‘l.l‘ 0153. lqu ol'.,S
8l LUXLIRY | 5,uS 1.76 «0,20 =0,AS =0,79 0,93 0,28 -0,3R 0,35 0,88 " 0,54
9N . I . : . i

1017018y, USED CAR3 PURCHASED . MILY AUTOSI 7,07 6424 3,89  «0,32 1,52 2,90 3,97  e0,us 1,00, 2,82 2,9}

-.--.-....---.------------.-.---.-.---v--~.m---.'-.q.--...o.----.;-.----.--.h---.---.---.-----.--.----o----.--d----.--.c----..-...
. ) .
¢ -

A PRONUCT OF WHARTON EFA, INC,
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"THE WHARTON EFA M| VEHICLF DEMAND MQONEL : - PAGE 32
MARCH CONTROL FOR MYHRINS

YABUE 16,00 USED CAR MARKET - . ' | !

Live, | SR T EM 1890 qedy | 1992 1993 1994 1995 © 1995, 1997 . ' 199A {999 2000

-.-.-..-o..------.-.--..-------.-.----..-‘.---------.---'----...---------r-.-------------------in-..-.c--.-.--.-~.B-.-------..-q-.-
1IAVERAGE WHIILESALE PRICE nOLLARS Y 1301, 7738, 8220, 8yuy, - 9295, 9860, 1044S, §youn, {682, {2347, 13051,
2t I . ' e '
SIPRICE nF 1 YR OLD CAR/NEW CAR (X)1 ! . . _ . o :
u SIIRCOMPACT " ok A0, 21 80,01 79,73 79,u4 19,48 79,5% 19,62 19,59 79,47 . 19,us. 7o, uh
S1 cOMPACT i 70,01 60,71 69,39 69,06 69,13 69,22 69,11 69,14 69,08 69,06 69,15
6l MIn=812E i 6u,89 60,70 bU, U6 bl,23 64,290 64,32 64,8 bu,3u _bm.l? bU,29 64,32
11 FILL SI2E 1 62,71 62,09 61,05 60,12 59,97 60,5%¢ 60,7b 60,69 60,35 60,47 50,50
81 LUNYRY ' I 70,93 70,69 70,00 89,65 69,61 69,87 69,99 69,70 69,606 69,75 69,94
91 1 .

101TOTAL YSED CARS PURCHASED  MJLL AYTOSI 19,020 {9,873 19,754 19,857 20,059 . 20,689 21,047 .20,495 21,6R0 22,072 22,510

.-----.--.--..--.---.---..--.--.-.Q-.----.vI.-.-.-.l-.-.-....-ﬁ-.-....--.....--.--.--.--..----'-’----.--;.-.--p..b---.b.-.------.-

TABLE 16,10 GROWTH RATES, USED CAR MARKET

LINE, TEM L1990 . 199) 1992 1993 1990 1995 1996 1997  199A 1999 2000
.--.-----Q..-.-...----.-Q...---.-..-.-F--..-..@......-'....--.....'.-.-...----...-'..-.--'?-.u..--.--.--ﬁio--.--..,--------.’ -----
1iAVERAGE WHOLESALE PRICE NOLLARS | 5,87 5,99 6,22 6,30 6,34 6,08 5,93 9,70 3,81 5,69 5,71
21 _ | o .
JIPRICE OF § YR NLD CAR/NEW CAR (X)1 [ . Lo , . ,
4y SURCOMFPACY | 0,08 -0,2% «0,34 =0.37 0,0! 0.1} 0,08 0,0} *0,19% 0,01 . 0,02
5t COMPACT I 0,18 0,35 0,54  »0,49 0,11 0,12 0,13 =0,25 «0,09 =0,02 0,13
6 MINn=-STZE I 0,13 =0,23 0,43 0,36 r0, 04 0,19 0,09 *0,06 =0,12 0,04 0,04
RE FULL S11€ I “0,47 =0,99 e],061 1,513 =-0,24 0,89 0,4l *0,)0 20,57 . 0,20 0,095
8! LUXURY ! 0,50 0,34 «0,98° «0,50 0,05 0,37 0417 0,41 =0,06 0,14 0,27
9t |l i
]

10ITQTAL WSED CARY PURCHASED. . MLy AUTOS! 0,28 1,28 0,41  '0,52 1,02  3,{u (473 2,13 - 0,88 1,81 1,99

L T I I I T Y T Y L L L Y I Y Yy yepnpapey pepepepeay py yampep e r e I I T L L L P Y PR R PR R RN R PR R R AR R R R R R Y RAS AL R P RS R R RS R R R A D R A LR R X N X2 -
1

A PRONUCT OF WHARTON EFA, INC,
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THE WHARTON EFA MDY VEHICLE DEMAND MONEL

AGF 33
MARCH CONTF__ FOR HYRRIDNS .
TARLE 17,00 DEMUGRAPMIC VARIABLES i
LINF 1 TEM 1979 1980 1941 19A2 1983 |§eu J9RS, 1986 - 1987 19a8 19R9
PINUMEER NDF FAMILIES MILL FAMILIES] 59,268 40,260 61,275 62,312 63,316 64,287 65,201 56,0099 bb,orb 67,817 'ea 668
2INUMRFR OF UNREL, INDIVINUALS MILL PERS! 22,122 22.682 23,244 23,782 24,323 2u,8b61 25,404 25,901 26,391 2K,876 27,v12
31 _ ] ' - .
UIPFRCEMT OF FAMILIFS WITH 3 NR 4 PERS, | 30,94 1 ;l 31,32 3t,u7 31,6 31,65 31,79 J,70 31,3 " 3,87 3,91
SIPFRCENT OF FA“ILIFS WITH 54 prnsnns | 13,01 f2,24u 11,68 11.1°2 10,56 {0,214 9,68 9, V7 . 9,02 8,67 8,32
6 ! . :
TIPERSONS 20 10 29 PER FAMILY | - 0,478 0,477 0,415 0,u7y 0,466 0,459 0,450 ' 0,030 0,426 0,4}1 0,394
8INNMAER NF LICENSED DRIVFR% MILL PERS! fu4,31 1ur,20 149,95 1S2,4R .1S54,88 157,17 159,45 161,76 164,11 .Jbb,16 167,97
91 1 : : :
10IPFRCENT OF POPULATIUNY | ! , 4 '
i IN METROPNLTTAN AREAS ' | 13,27 13,27 13,27 13,27 73,27 13,27 1347 13,27 3,27 13,27 13,27
121 IN NEW ENGLAND REGINM I Sebb 5 Y] 5,63 §.62 ° S,60 '5,59 5,57 S.56 5,5% 5,53 5,52
134 IN SOUTH ATLANTIC REGION 1 15,68 lﬁ,bu 15,60 15,56 15,52 15,48 19,08 15,00 15,36 15,32 15,28
141 IN EAST MORTH CENTRAL REGION ' 19,28 19,30 lq,“l 9,47 19,513 l°;S° 19,68 19,72 {6,748 19,84 19,91
151 IN FAST SOUTH CENTRAL REGINN | 6,08 b,014 5,94 5,87 5,A1 5,74 9,67 © 9,81 5,54 | S5,ud S,.ut
161 IN MDUNTAINM REGION I 4,88 ° u,oa 5,08 $.18 5,28 5,30 S.50 S.61 ‘3,72  5,A3 5,9S.
(R IN PACIFIC REGION - 13,70 13 81 13,91 1a,0l fo,12 14,23 14,38 fu,ud 16,55 148,66 14,77
)81 IN WEST NMNRTH CENTRAL REGION | 1.71 7’ .87 7,64 7.6 1,58 7.5S 1,52 7,09 1,u6 7,43 7,00
191 IN WEST SOUTH CENTRAL REGION | 10,08 10 14 10,20 10,26 10,32 10,39 10,48 10,51 10,57 10,h0 10,70
201 A | :
PLIGROWTH RATES) ) ' 1 ' X : :
22t PASSENGERS / EMPLOYMENT | 0.97 .°7 0,97 0,97 0,77 0,97 0,97 0,97 0,97 0,97 0,97
231 P85S / PUBLIC TRANSIT M T W, | 0,99 o' 0,99 0.99 0,99 0,99 0,99 0,99 0,99 0,99 0,99
2ul NTHER MOTLW, / [MPLﬂYM[NT.__: ...... | 0,90 o o L,94 0,94 0,94 0,94 0,90, 0,00 0,90 0,94 0,94
MARcH CONTROL FOR HYBR!DS
- TAHLE 17,10 GROWTH RATES, DEMOGRAPHIC VARIBLES
LINE pvew oo 1979 1980 19a1 1982 1983 1984 1985 19R6 1947 1988 1989
LINUMAER DF FAMILJES MILL FAMILIESH 1,7 17 1,7 17 1.6 LS 1.4 1yu 1.3 b3 3
2IHUMRER DF UNREL, INDIVINIALS MILL PERSI 2.b 2.5 2,5 2,3 2,3 2,2 2,2 2,0 1.9 1,8 1.8
31 | .
UIPFRCFENT OF FAMILIES WITH 3 OR 4 PERS, | 0,4 0,8 0o,d 0,5 0,4 0,1 0,0 0,0 0,1 0,1 0,1
SIPFRCFNT OF FAMILIFS WITH 54 PERSONS ] ol ~5,9 “l,b 4, A -5,0 -3,3 »5,5% »2,9 -3,7 «3,9 -4, 0
61 |
TIPERSONS 20 TN 29 PER FaMI|y I «0,2 “0,2 =0, 4 «0,8 “1,1 -1, “1,9 2,5 ~3,0 3, 6" =4,0
AINIMRER OF LICENSEP DRIVERS MILL PERS! 2,20 2.00 1,87 1.69 1. 1,48 1405 1,48 },U4S 1,74 1,10
9| ] :
JOIPERCENT NF PUPLLATIONY ! R
J1i IN METROPOLITAN AREAS | 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
121 IN NEW ENGLAND REGINN | 0,3 -, 0,2 «0,} 0,3 -0,2 0,3 =0,3 0,3 - «0,3 0,2
| 31 tN SOUTH ATLANTIC REGINN _ ! -0,3 “Nn,3 0,3 “0,3  «0,) »0,3 ~0,3 “0,9 «0,3 -0,} -0,3
14 IN EAST NORTH CENTRAL REGION i 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3
15! IN [AST SNUTH CENTRAL REGION t 1,2 =42 1.2 1,2 =142 -1,2 ~1,2 “1,2 1,2 -1,2 1,2
161 IN MOUNTATN REGION ! 2,0 2,0 - 2,0 2,0 2,0 2,0 2,0 2,0 . 2,40 2,0 2,0
171 IN PACIFIC REGION | 0,7 0,7 0,7 0,7 0,7 0,7 0,7 0,7 0,7 0,7 0,7
181 TN WEST NORTH CENTRAL RFGINON | «0,0 .0, U -0, -0, -0,U -0, «0,8 0,0 0,0, =0, -0,0
191 IN WEST SOUTH CENTRAL RFGINN L 0,6 0.6 0,6 0,6 0,6 0,6 0,6 - 0,6 0,6 0,6 ‘046
TeeveveawSae SeosmeeYeescen '---.---------------.----.----.-------.-------.------.-.--.---.-.. ------ --.---.o-.------------------v.-----.

A PRODUCT NF WHARTON FFA,

INC,

s1-4



LINE
1 INIIMRER
2 INIMRER
I

UIPERCENT OF FAMILIFS WITH 3 DR 4 PFRS
SIPERGCFNT OF FAMILIFS WITH S¢ PERSNNS

LI TR P 1Y .--.-----_-.-.----------..--.---------t--..-..--.-o-.-----..'---.----.o--.--.---.-----------.-.----.------- ----------

1! E M

OF FAMILJES

0OF UNREL, INDIVIDUALS

6F
TIPERSNNS 20 T0 29 PER FAMILV
8INMAER OF LICENSEN DRIVERS
91
jOIPFRCENT OF PRPULATIDNG
1 IN METRDPOLITAN AREAS
121 IN NEW ENGLAND REGINN
IBY IN SOUTH ATLANTIC REGICN
jul IN FAST NORTH CENTRAL RFGIONN
151 IN LAST SNUTH CENTRAL PEGINM
161 IN MOUNTAIN REGION
RA IN PACJFIC REGION
LY IN WEST NORTH CENTRAL REGION
191 IN WEST SNUTH CENTRAL REGION
201
PLIGRNWTIH RATES)
221 PASSENGERS / EMPLOYMENT
el PASS / PunL]c TRANSTT M 1 w
24) NTHER M T W, /. EMPLOYMENT
LINE FTEM
FINIUNRER OF FAMILIES
SINIIMAER DF UNREL, INDIVIDUALS
3

UIPFRCENT OF FAMILIES WITH 3 OR u PERS,
SIPFRCFNT OF FAMILIFS WITH Ss PERSNNS

6l

TIPFRSONS 20 TN 29 PER FaMILy

BINUMAFR
9

0OF LICENSED DRIVERS

|OIPEREENT OF PUPLLATTONY

i IN
121 IN
131 N
144 IN
151 IN
161 N
(kA N
181 IN
19} tH

METROPNL JTAN AREAS

NEW ENGLAND REGINN

SOUTH ATLANTIC REGIQN
€437 NNRTH CENTRAL REGION
EAST SNUTH CENTRAL RFGINN
MOUMTATN RFEGION

PACIFIC REGION

VIEST NNRTH CENTRAL REGINN

WEST SOUTH CENTRAL REGINM

MILL PERS

MILL PERS

!
|
|
|
|
|
!
|
{
[
]
|
!
|
|
!
|
|
!
!
]

MILL FAMILJESI
MILL PERSI

|
|
|
i
!
]
|
|
!
[
|
|
|
|
{
|

TABLE

1990

1,2
1,8

* a4
DO DIDNN— O OO
£~k DO b e O

-
o

THE WHARYON EFA MOT

HARCH CONTRLL rQR HYRRIDS

TAALE
!°90 |9Q|
69,483 70,310
27,870 28,155
3.94 32,02,
1.97 7 13
0,383 o.;vs
169,68 171"
13,21 121
5.50  S5hu9
15,24 15,20
19,97 2003
9,35 529
6,07 6,19
10,88 1499
SIARATE
10,76 10783
0,91 0,97
0,99 0'99
0,94 0,94

1992

11,147
2A,BU8

32,08
1,50

0,364
173,05

13,27
5,48
15,16
20,10
5,23
6,31
15,10

1,31

10,89

0,97
0,99
0,94

1943

71,993
29.350

32,14
7.30

0,351
74,66

13.27
S.ub6
15,12
20,16
S.17

6o Ul .

15,21
7.28
10,96

0:.97
0,99
0,94

17,00 DEMOGRAPHIC VARIARLES

1994

72,850
29,861

32,21
.11
0,337

176,39

13,27
5,08
15,08
20,23
5,11
6,97
15,33
1,25
11,03

n,97
0,99
0,94

MARCH CONTROL FUR HYHRIDS

17,10 GROWTH RATES, DEMOGRAPHIC VARIALEB

199

1,2
1.7

- [ N ]
SDOS2MN—= 292D D.D
* & o ®© o & & =

ENDN WD

>
o

A PQHDUC! IF WHARTNN EFaA,

1992

1.2
l|7

0,2
-nj.o

«2,3
0,95

T 2
e o o @ o = & o
S~ O O

L}
DODN—ODODODO O

-
>

1993

1,2
l.7

= o

OO N — O O

1e9u

ie2
147

DI~ DO D

NG,

BNV O

EHMICLF NENMAND MODEL

MILL FAMILIES!
MILL PERS|

\GF 30

1995 1995 1997 {998 |999 2000

LE L T R o N R L T Y Y iy it
TV, 747 74,590 7S,UA2 76,380 77,289 78,209
30.3814 30,909 11,447 33,990 32,551 33,117
32,29 2,17 12,46 32,96 32,606 12,17
6,94 6,78 . 4,950 6,38 5,30 6,26
0,327 0,518 0,310 0,305 0,300 0,293
178,16 180,03 (82,02 184,06 1Bb,13 '{88,19
13,21 13,27 13.?7 13,27 13,27 13,0
5,04 S, u2 5,01 5,19 5,18 5,37
15,04 15,00 14,9 14,92 14,89 14,BS
20,29, 20,36 zo.ua’ 20,49 20,55 20,62
5,09 4,99 u,9y 4,87°  n,A2 u,76
6,70 b.84 6,97 Toil - 1,25 7,00
15,84 13,96 15,68 15,79 15,91 16,03
1,22 7,19 T.16 .13 7,10 7,07
11,09 il 11,23 11,29 1,36 11,43

0,97 0,97 0,97 0,97 0,97 0,97

0,99 © 0,99 0,99 0,99 0,099 0,99

0,94 0,94 - 0,94 0,90 6,94 o 9y

;

1995 1996 . 1997 1998 {999 2000
1.2 1,2 1,2 Iy 1,2 T2
1,7 1.7 1,7 Lt S A S
0,2 0,2 0, . 0,3 0,3

2,4 2,3 ol 1} -1,A 1,3 =D,b

“3,1 -2,8 2,3 -1,8 «1,5 2,4

1,00 1,05 1,10 1,12 1ot 1,11
0,0 0,0 0,0 0,0 00 0,0

-0,3 “0,8 -0,3 »0,2 «0,3 “0,2

0,3 0,3 -0,% «0,3 <0, . -0,3
0,3 0,3 0,3 0,3 0,3 0.3

1,2 “),? -1,2 1,2 1,2 . -1,2
2.0 2,0 2,0 2,6 2,0 " 2,0
0,7 0,7 0,7 o,y 0,7 0,7

«(,f -0.‘“ co.u -o'd -Ollu -o'u
0,6 0,6 0,b 0,6 0,6 0.6

-.-.O--.---.---.-.-------.‘-..-------.--...---..---‘-----.-’.--.-.-.--..---.----.--'-.--.-..-.--.-..--...-.--.-.--u-.--
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THE WHARTOM tFA MD VEHICLFE DENAND MODFL

T GE 1Y
MARCH CONTHOL FOR HYHRIDS o .
|
: " TARLF 18,00 ECONOMIC VARIADLES . ' . " ,

LEME 1 7 EM . 197¢  19AD 19Aa1 19a2 19A3 19nu {9A5 1986 19A7 19AR - 1984
LIGFHFRALT e ! RN ) )
21 PERSNMAL IMANME AILL CURR $I| {ARA1,01 2052;70 2263,40 2490,A6 2723,59 2963,39 1230,592 1506,%9 3ITA9,1) 4076,06 H391,A2
Y1 PFARSUNAL TMEOME YAXES RILL CURR $I 279,53 302,97 343,37 385,13} 027,59 471,83 SI18,21 Sh7,10 417,99 673,25 136,89
Ut TRANSFFR PAYMFHTS RILL CURR $1 250,51 28R.2S 317,46 349,79 1R4,9A - 422,09 ub0,u9 'S00,39 503,09 88,34 &35,9)
S ) " | ‘ b
6l REAL DISP, TNCOMEZFAMILY . THRH 72 %} 9,R) Q12 9,76 9,82 9,A% 9,88 10,00 10,17 1n,22 10,29 ' 0,00
71 FAMILJES WITH TMCUME (WER $15,000 | . . o
el IM 197a 8 "PERLCENT Y 25,09 25,24 25,613 25,74 25,74 25,91 26,29 2h,77 21,41 28,20 29,06,
91 (| ) : '

101 FMpLOYMEHY ) MILL PERSONSH 96,38 ¢7;71 99.67 101,42 102,94 104,33 10S,A9 107,51 109,10 110,48 1}),98

VD VINEMPLNYMENT RATE i 6.19 6.78 6,38 6.08 5,99 5,91 S.h9 5,u3 5,28 5,20 4,99

120 |

130 CPUSHMER INSTALL, CHREDIT RATE, ] , _ . : .

10F  MFw AUTNS PERCENTI- 12,44 12.3% 12,41 12,52 12,12 11,94 11,76 " 11,62 11,48 1,04 11,52

151 ‘ ! ' k . : o

J61CNNSIIMER PRICE TNNJCES (19472100)) . . o

17V IRTAL : . 2lt,u 227,2 2u3,s 260,2 21,3 294 .4 311,06 328.,4 Jas,2 . 361 ,8 v 378,9

187 AUTO REPAIRS

129 ALIT(Y TMSURAMCF PREMTUMG
200 TINES

211 MpTh® O1L

221 PARKTING FFES

267,7  291,3  317,0 Jue,6 373,01 wo2,2 43i,6  usl,0  690,7 S20,7 55,3
263,5  291,2 325,6  361,5 400,3 4u0,6  4BL,3 S23.R 570,01 6174l bbh,H
1S4, 7 c16usn  173,8  1A4,3 195,33  207,0 219,55 232.6 2Ub.b . 26l.4  277,1
192,7  206,6 22,1 237, 253,9 269,9 285,A  30J,5 3I17,3  382,9  3uR,9
261,6  28u,0 309,0 336, 366,83 397,01  428,3 Us0,0 492,8  S26,H  Sb1,b

23

P2UTOTHER CNSTS AND PRICED) . . ' : ' : : ' !
251  NEwW AHTO NNIT peiCl THOU Y2 $1 4,70 a1y 4,8 4,94 5,08 5,21 5,30 S, 18 5,45, 5,53 5,61
261 MEw AUTOS PRICE INDEX 1972=4901 148,2 158,0 167,3 174,68 jAay,8 189,2 197,68 2ns,?2 215,22 223,9 232,%
271 D, ANTH IMPUT PRICE IMNDEX  1072=100) 154,13 168,7 181,2 193,  205,9 21R,9 231,5 2ud, 2 "2s57,2 210,5 2Ry, 8
281 IMPORTED . GONDS PRICE INDEYX 1972=100| 213,1 227,6  204,3 261,01 - 278,6 296,0  312,1 . 32A,9  34%,9 63,9  3H2,6
291 TPAMSPNRTATTOM PRICEK. THNDEX 1972=4001 54,4 163,2 168,7 174,2 11,3 189,3 196,2 204 13,9 224d.0 233,6
301 1 : : .

311 AvVG REYAIL PRICE UF GASPLIMF CEMTSI 14,20 60;7n-< 92,20 §03,70 115,20 126,70 |38, 20 4Si{,10° |AU,60 §7A,00 {R9, A0
32t EXCHDING TAXES CENTSI 61,00 67,70 719,02 90,34 101,67 112,98 124,28 136,9R JU9,K9 162,39 179,00
313 FENERAL TAX ’ CEHTSI. 4,00 4,00 4,00 4,n0 4,00 , 4,00 q'. 00 4,no 4,00 4,00 4,00
3ul STATE AND LOCAL TAX CENTS| A,A0 9.00 9,18 9,36 9,53 9,72 9,92 10,12 10, 11 10,51 10,71
3154 ! .

Jb6) STEEL SCRAP PRICF . %/6RNn8S TONI AS,22 A9, 09 93,96 98,66 103,59 108,77 114,20 119,92 125,91 132,21 38,82

. '
b Ll R el e L T e R R R R e L L e R e O e Oyt il e Uy i i S AP
. .o . .

A PRODUCT OF WHARTON EFA, INC, .
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THE WHARTO!N EFA MOT  /EMICLF DEMAND MIDEL ' » GE 36
MARCH CONTR_ _ 7OR HYRRIDS : S

TARLE © 18,00 FCONNMIC VARTARLES

LINg rvEn - 1970 1994 1992 1993 . 1994 199% 1994 IRLR 'lqon 1999 2000
--------o---.------------.--------.----.-.--.-.-------.---.--.--.--.-—.--.-----..------.--.--.R.----.'---.-----.--.-.---.-.--.-----
CHIGFNERAL |
21 PFRSONAL INCOME O RILL Chlive 81 0726 13 q,oo su 5513,24 5964,00 6n3|.26 6939,h0 TUB2,02 ROT8,19 RTI2,P6 0398 Adloy3e,sSu
31 PFRSOMAL INCOME TAXES RILL CURR &) AON,U4} 875 37 955,03 1041,53 11.31,39 1228,22 1334,31 1452,AU 157480 1716,45 A6, AR
uy TRANSFER PAYMFMTS . HILL CURR $1 BHRT,70 - 7845,6RA B0b6,10 AT0,4U 943,36 1020¢87 1108, AT 1195,08 1292.13 |3°ﬂ,33 1Sll b1
51 ' ‘ | . :
Hhl  RFEAL DISP, 1MCOMEZEAMILY THOU 72 %1 10,49 10,63 10,81 11,01 11,17 11,34 11,50 11,72 11,91 12,10 12,30
TL FAMILTES WITH TNCOME (VvER $15,n00 | . )
81 IN 1970 8§ " PERCENTI 29,88 30,71 31,66 32,R4 Su,2u 35,76 31,7 38,9¢ 00,55 42,25 44,0}
9l . : e _— . . .
101 FMPLOYMFEMHT . MILL PERSONSI 113,00 110;72 116,27 117,90 119,24 (20,81 122,35 124,00 125,45 127,3% 129,0A
FEL UNMEMPLOYNFMNT RATF | 4,81 4, A2 4,59 0,30 4,33 4,02 4,722 4,21 4,22 4,238 6,19
12 : | ‘ '
31 COMSUMER ENSTALL, CHRED{T RATE, | ,
141 NFEw AUTOIS . PERCENT 11,04 11,37 11,33 14,34 11,25. 11,14 11,23 11,12 11,02 0,96 10,9%
151 o | .
161ZNHSHMER PRICE IMPICES (19a7=100)1 | : . .. .
17T AL ] 396,868  u1s,6 434, uS4,5 415,749, 7  S20,6 Su3,2  S66,9 592,88  syB,u
181 AHITNY REPAIRS o | 583,4 67,7 653,5 © K904 7129.,9 114,01 H19,8 B4y ,A 9nT,2 957,0 1009,3
191 AIIID [MSURANCE PHE"IHMS | 720,5 779,8 ad41,s 907,6 - 981,2 1060,1 1143,6 .4229,4 1320, 1027,5 153S,1
20l TIRFS i 293,17 311, 330,0 Ju9,a 370,.8 393,0 416,64 uuy b unB,l " u9b,2 524,0
211 “ntOR Ntk I 365,6  383,3  40),4  0y19,9 0398 460,31  UAI,9 503, S25,3 . S49,0 SIy,u
221 PAPKING FEES | S9A,0 636,7 677,8 "~ 720,R Th6,b a15,9 87,8 924,86 977,9: 1038,2 110¢,9
23 | .
2UIOTHFR ISTS AND PPlCE3| - - .
251 MFw ALITD UMIT PRICE THOU 72 $I 5.69 S.7TA 5.87 5,97 6,06 6,15, 6,2h 6,36 b,U6 6,56 b,o7
26| HNFw antns PRICE IR | ' 1972=1001 21 ,S5 250,17 260,2 267,17 2Bo, 0 . 290,95 300,1 31 322, 333,3 Juu,8
211 now, auta pHenT PRIZE IMDEX  1972e(00] 97,6 32,2 327,.4 43,2 360,1 ma 395,22 ay11,4 use, 4 uast,9 are,7
201 IMPHRTIEN GONNS PRICE THIrEX 19721001 402,y | u2y,? uas,2 upB,u u9p.8 518,5 505,6° 573,% 603,0 633,9 hbh,S
291 TRAMSFORTATION PRICE IMRFX 1a7e=yn0| 2ul,? 25,1 265,5 2171,6 *© 29¢,2 305,40 320,7 135,83 3sy,u 31,7 91,0
301 ! ’
1) Avh RFTALL PRICF OF GASCLIME CENTS! 202,mr0 213,10 223,40 233,70 240,00 254,30 266,60 27A,70 291,20 303,60 '316,00
321 FXCIHUDING TAXES CentsI 187,89 |97;98 20B,07 21A.16 P2R,20 238,31 250,139 262,45 274,52 286,48 294,83
331 FENERAL TAX . CENYS) 4,00 n,00- u,00 4,00 1,00 4,00 4,00 4,00 4,00 4,00 46,00
341 STATE AND 1 NCAL TAX CENYSI 10,91 1,12 11,33 11,54 11,76 14,99 12,21 12,08 12,68 12,92 13,17
3IS1 - .
361 _STFEL SCRAP PHICE 3/GRNSS TUHI 145,76 153 05 160,70 168,74 (77,17 186,03 195,313 205.10 215,39 P26,12 237,U3

---.-.'°---.'-"""-'.'~'-'---.-------------.--.-.-.--.-.n------.-----.----.--v-----------.--.------~-----------.-----.-..------.---

A PRODUCY UF WHARTNN EFaA, INC,
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THE WHARTON EFA MOTNDI HICLF DEMAND MODEL H3 37
MARCH CONTROL ruiR HYRRIDS ‘ -
- ' TADLE 19,00 GROWTH RATES, ECONDMIC VAHTABLES
tine 1T TEM \\_,‘ 1979°  19A0 1981 19”2 1983 19A4 1YRS © | 9AA 1947 198H 19AR9
-------_--.-----..--------.---.-.;._----.---‘--.------,--_-.----o---------d---;------.--------------------.-.-----.------.-.-------
PIGZHIE NG I
21 PFRASNNAL TMCOME HILL CURR §I 10,3 9,1 10,3 10,0 9,3 R,8 9,0 B,5 8,1 .6 + 1.7
31 PFRSANAL TNCOMFE TAXES HiLL CURR: 81 9,5 R, U 13,3 12,2 11,0 10,13 9,8 9,4 9,0 8,9 9,4
U1, TWANSFFER PAYMENTS ALLI CURR $1 17.3 13,3 10,1 10,2 10,1 9,6 9,1 8,7 a,s a,3 A,1
SH ) ; ] )
61  RFAL NISP, THROME/FAM]| Y THOU 72 81 0,2 “fh,9 o,u 0,6 0,3 0,3 1,2 1,2 1,06 0,7 1,0
T FAMILEES WITH TMCOME OVER $15,000 | . : .
81 IN 1970 8 PERCENT 1,5 n,6 1,5 0,0, n,0 0,7 t,u 1,9° 2,4 2,9 3.1
291 ) |
I0 EMPLOYHENT MILL PERSQNSI 2,3 1,4 2,0 1,A - 1.5 ' 1,8 1,9 1,8 1,8 1.}
A1 UNEMPILNYMENT RATE _ : | 2,3 9.6 6,0 -4,6 =] ,6 1,2 -3,8 -4, U 2,9 -1,4 “u,2
12 ) | " : , '
131 COMSUMER INSTALL, CHEDIT RATE, A : _ . ..
14) HEW ANING , PERCENT! 4,1 “0,8 0,6 0,9 “3,2 15 1,9 | =1,2 1,2 ' 0,3 0,6
151 | . , ]
161CANZUMER PRICE TMDICFS (19472100)1 ] - .,
171, toraL i A2 7.5 7,2 6,9 6,6 b2 5,8 -~ 9,0 S.! b a,7
101 AT REPAIRS | 9,2 R,R 8,8 8,7 8,3 7.8 1.3 6,p 6,0 6,1 5,9
191 Anvh) TWSHRANCE. PREMIIIMG | 10,6 10,5 11,8 11,0 10,7 10,1 9,? 8,8 8,8 . 8,3 ‘8,0
201 TInEs | 6,0 6,0 6,0 6,0 6,0 6,0 6,0 6,0 6,0 - 5,0 5,0
21 snron ngL | 1,7 7.2 1,5 7.1 6,8 6,3 5,9 5.5 5,2 ! 4,9 u,h
221 PANXING FFES | 9,0 A.b 8,h 9,0 a,8 8,4 7.9 7,4 7.1 6,9 hyh
23 . |
QUIDIMER CNSTS anNn pPrICES) |
251  MFw AlIID UNTTY PRICE THAU 72 %1 0,8 0.5 1.8 2,6 2,8 2.6 1,8 1.6 1,3 1,4 10U
2641 HMEW AUTDS-PHICE INDEY 1a972=100| 7,0 heb 5,9 u,4q u,! 4,1 4,u u,3 u,u 4,0 3.8
271 DM, AUTO JNPHT PRICE INDEX. 1972=(n01 T.1 6.6 7,4 6,7 6,5 6,3 S,A 5.5 5.3 5,1 4,9
281 I»puRTED GOOPS PRICE THPEX 1e72=q100! 8.6 6,8 7.0 6,9 6,7 6,2 S,4 S,u 5,2 S, 2 5,1
291 TRANSPORTATINN PRICE THMNFX - 19723100 5,5 5.7 3,4 3,2 4,1 4,4 3,6 u,0 4,8 4,7 4,3
Jo1 o
311 AVG RETAIL PRICF OF GASOLIME CENTII 13,6 AR 14,3 12,5 11,4 )0 9,1 9,3 835 7,9 7.4
321 EXCUDING TAXES CenTSH 16,5 1n,3 t6,7 14,3 12,5 1.1 10,0 10,2 9,3 8,5 7.8
13 FEDLRAL TAY CENTSI | n,0 n.0 0,0 0,0 0,0 .0 0,0 0,0 0,0 0,0 0,0
34 STATE AND | DCAL TAX CENTSI - 2,3 2.3 2,0 1,9 1,9 1,9 2,1 . 2,0 1,9 1,9 1,9
3Si [ : : _ . '
361 STLEL SCRAP PAICE $/6HNSS TNN| 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 5,0 Si0 5,0

.----.-,--_----.--...----.------.-.-----.-----------.-.-..----.---------'----—----.---.-----_.-------.’.---------------.------..--.-

A PRODUCT OF WHARTON EFA, INC, , . ' i
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LINE !

THE wWHAPTON EFA MO

VEHICLFE DEMAHD MADEL
MARCH CONT.... FOR HYRRIDS

TABLE 19,00 GROVTH RATES, ECUNOMIC VAR[ABLES

1990

1995

1994

1997

‘

1998

PAGF

(B
v

999

" 38

" 2000

TE N
L IGFHFRALY ’ R
21 PFRASNHNAL [INCOME WILL CURR 81
31 PERSNNAL THCOME TAXESG BILL CURR 3|
41 TRANSFER PAYMENTS. RILL CURR $1 -
S ) |
61  NFAL DISP, INCOMF/ZFAMT|Y THNU 72 81
79 FAMILIES W[TH INCOME NVFR $15,000 l-
81 IN 1970 % PERCENTI
9 !
101 EMPLAYMEMY MILL PERSONS?
P11 UNEMPLOYMEMT RATE
12) ' |
131 CANMSHMER JMSTALL, CREDIY RaATE, |
fdr NFEw AUTINS PEHCENT I
1St . |
161CNNSUMER PRICE INDTCES (19A7=100)) |
171 TIVT AL : I
181 AMTN) HEPALIRS "
191 AU1D TNSURAHCE PREMTIUNS I
211 MnINR NIL
221 PARKING FEES
o3t ) ) |
2UFUTHER COSTS AMPN PRICES) ' t
251  NFw AUTN NINTT PRICE THNY 72 %I
261 NFw AUTOS PRICE INDEX 1972=1001
211 D, AUTO JNPUT PRICE TMNDEX 197221001
281 IMPNORTEN.GUNNS PRICE INDEX 197221001
291 THANSPNRTATINN PRICE INDEX 1972=t0nl
10} : : oo
JIl Avg RETAIL PRICE OF GASNLINE CENTSI
321 FXCUDING TAXES CENTS
AR ]| FENERAL Thx CEMYSI|
341 STATE AND LNDCAL TAx, CEHTSI
359 ‘ : |
161 STFEL SCRAP PRICE . .8/GRNSS TOMI

1994 1992 1993 (LLY
7.9 5.1 8,1 1,9
A,8 9,1+ 9,1 B,6
Al Aol A0 R4
1,4 1,7 1,8 1,4
2B 3,1 3,7 u,e
1.2 1,3 1,4 141
0,2 =4,R -b,u 0,7

“0,h “0,U 0,1 -0,8
U, 4,6 4, 0,7
5.9 5,8 S.6 S.7
A2 7.9 1,9 8,1
6,0 6,0 6,0 6,0
u,8 u,7 u,6 u,7
605 605 6.3 b.a
146 lyb 1,6 1,5
1,8 3,0 3,6 3,8
u,9 4,9 4,8 u,9
5,2 5.2 5,2 5,2
4,5 4,5 4,6 4,9
S u,8 u,6 4,da
5.4 Sl u,8 u,b
0,0 0,0 0,0 0,0
1,9 1,9 1,9 i,9
5.0 5,0 5,0 5,0

5,0

@ @D~
e o =
- - D

D XD~

R
b
ol

bl A A A PN LA LAl AL d AL LY A ALY PP LEREYY L PR YL YE R LR Py ¥ Py FPEY I LI LEL LR EY XN DL F LN X LR T A N R Rl e g R e R T X Iy iy Sa oy

A PRONUCT OF WHARTQON EFA, INC,
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LINE

] TEM

THE WHARTON EFA M0

VENICLE DEMAND MODEL
FOR HYRRIDS

19482

120,00 AUTD CHARACTERISTICS

1943

19Aa4

19AS

1946

{9R7

JAGE 319 -

1988

1989

--..-...---.--.----.-.--...-.-.----.----..-w.--.-.--Q--.-----.-----'--.--.----...-.---n.‘-d'!---'-'-.---'-....--n-------------.----o-

FICURR - 4EIGHT (PDHNNS) L

2l

T N e

11
al
91
jol

[ITENGINE DISPLACFMENT (CURIC INCHES)I

121
{31
141
151
161
171
18]
.19
201

21IPFRCENT WITH AUTOMATIC TRANSMISSIONG

221
231
24l
291
201
en
281
271
101

PAMESTIC SURCAMPACT
FOREIGN SUACQOMPACY
DOMESTIC COMPACT
FOREIGN COMPACT
MID=$12E

FULL STZE

NOMESTIC LUXURY
FOREIGN LUXIIRY

NCMESTIC SuRCNMPACTY
FAREIGN 3URCOMPACT
POMESTIC CoMpact
FAPEIGN COMPACT
MID=STZE

FULL SIZE

NOMESTIC LUXYRY
FOREIGN LUXURY

NOYESTIC SURCNMPACT
FNREIGN SUBCQMPACT
NIUMESTIC ChMpPaCT
FOREIGN COMPACT
MIn-S1E

FULL SIZE

NAMESTIC LUXURY
FOREIGN LUXURY

YIIPERCENT WITH ¢ CYLINDERS}

321
33
141
151
161
bR A
36t
391
4ol

NOMESTIC SURCNMPACTY

(FORGJGN.SURCOMPACT

NOMESTIC CnvPaCT
FOREIGN COMPACT
MIN~S12E

FULL S12E
DOMESTIC LUXURY
FOREIGN LUXURY

U |PERCFNT WITH & CYLINDEHS|

et
s
ay)
0S|
Us1
RN
ug |
u9 )

ONMISTIC SUACNMPACY
FORE[GN SURCOMPACY
DOMESTIC COMPACT
FOREIGN cOMPACT
MIND=S1E

FILL S12F

ONMESTIC LYXIRY

FOREIGH LUXURY

-

MARCH CONT  _
TARLE

1979 | 1oao © 19A1
©2600, 2550, 2500,
2293, 2258, 2224,
1100, 3050, 3000,
2865, 2831, 2808,
3550,  l4s0, 3400,
31800, 3700, 3600,
4gi00, uono, 3630,
3169, 3los, 3044,
143,0  13%,0 130,0
93,9 92,1 90,2
217,0 207,0 198,0
14,5 112,8  111,1
263,0 24a,0 238,0
287,0  2r4,0 299,0
351,0 33,0 318,0
171,0 168,84  165,9
60,00 57,50 55,00
33,00 25,00 25,00
87,50 es 00 80,00
55,00 as 00 45,00
90,00 es no 80,00
98,00 97 00  9%,00
97,00 96 00 95,00
50,00 . S0’ 00 49,00
73,00 77 S0 80,00
95,00 95700 95,00
15,00 ao,oo 30,00
85,00 85,00 85,00
0.0 e,so 5,00
0,0 2,50 5,00
0.10 o,so 1,00
60,00 60,00 50,00
25,00 22 s0o 20,00
5,00 s 00 5,00
60,00 ss,oo 50,00
15,00 13,00 15,00
20,00 35 00 50,00
10,00 zo,oo 30,00
5,00 10,00 ° 15,00
uo,00 'un 00 40,00

2uuqg,
2191,
2900,
2780,
1250,
yus0,
37100,
298%,

125,0

88,4
183,0
109,4
218,0
242,0
298,0

163,4

52,50
25,00
15,00
45,00
92,50
94,00

A2430
99,00
40;00

Asj00 -

1i50
7.9%0
2,00
60,00

17,90
5,00
05,00
65,00
uo,00
20,00
UO 00

47,00

2380,

" 2158,

28o0o0,
2152,
1100,
3300,
3s00,
2923,

{115,0
Ak, b
168,0
107,8
198,0
224,0
283,0
160,9

07.50
25,00
70,00
45,00
73,00
90,00
92,00
as,o00

85,00
95,00
us,00
85,00
10,00
10,00

5.00
60,00

19,00

$,00
49,00
15,00
10,00
50,00
25,00
uo,00

2330,
2126,
2750,
27125,
30So0,

" 3250,

3550,
2A865,

110,0

84,9
158,0
106,2
189,0
216,0
272,0
158,5

42,50
25,00
67,50
45,00
12,30
87,30
90,00
4s,00

871,50
95,00
S0,00
85,00
15,00
12,50
10,00
60,00

12,50

5,00
315,00
15,00

- 70,00

60,00
30,00
uo,00

2300,
2094,
2100,

2698,

3000,
3200,
3500,
280A,

105,0
83,2
150,0
104, s
180,0
210,0
265,0

le,L

to,00
29,00
67,50
45,00
12,90
89,00
88,00
43,00

90,00
05.00
55,00
85,00
lS.OO

15,00

15,00
60,00

10,00

5400

50,00

15,00
To,00
65,00
3s,00
40,00

2300,
2094,
2100,
2694,
3000,
3200,
3500,
2808,

105,0
a3, 2
150,0
104,6
180,0
210,0
265,0
156, 1

uo,no0
29,00
67,90
us,00
12,50
83,00
B8, 00
4%,00

90,00
93,00
$5,00
8s,00
15400

i%,00
13,00

60,00

10,00

5,00
30,00
13,00

10,00

65,00
3s,00
4o,00

2300,
2094,
2100,
2h98,
JooQn,
3loo,
3soo,
2804,

105,0

R’ 21

150,0
104, 6
180, 0
210,0
265,0
156,1

40,00
25,00
61,50
us,00
12,50
85,00
88,00
45,00

90,00
95,00

55,00
85,00

15,00

15,00

15,00

60,00

10,00

5,00
30,00
15,00
70,00
65,00

3s,00 -

an,00

2300,
2094,
2100,
2698,
Yooo,
1200,
3500,
280a,

105,0
as,2
150,0
104, b

C180,0

210,0
265,0
156,1

40,00
29,00
67,50
45,00
72,30
89,00
R8,00
45,00

90,00

95,00

55,00
85,00
15,00
15,00
15,00

60,00

10,00

5,00
30,00
15,00
70,00
65,00
13,00
40,00

2300.

12094,

2700,
2698,
3000,
3200,
3500,
2808,

105,0

83,2
150,0
104,6
180,0
210,0
265,0
1Sk,

40,00

25,00

67,50

45,00
72,50
85,00
88’00
45,00

90,00,
95,00
55,00
85,00
15,00
15,00
15,00
50,00

10,00
5,00
30,00
15,00
‘70,00

55,00,

"35,00

40,00

A pRODUCT OF WHARTON EFA.
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ARTON EFA MO!
MARCH CONTR... FOR HYBRIDS

VEHICLF DEMAND MODFL

IQQS

1998

1991

THE WH
LINE [ VEM |oon
1ICURR WEIGHT (POUNNS: r
21 NOMESTIC qunchPArr [ 2300,
Vi FOREIGN ' SURCOMPACT 1 2094,
at LDUOMESTIC CnMPaC] | 2100,
S| FNREIGN COMPACT I 2698,
61 MIND=S1ZE 1 3000,
m FULL 812 i Y200,
81 NNMESTIC LUXURY 1y 3500,
9 FOAEIGN LUXURY f 2808,
100 . |
{1IENGINE DISPLACEMENT (CUAIC TNCHES)I 1
121 NOMESTIC SUBCNMPACT | 105,0
131 FNOREIGN SUACOMPACT I 83,2
14 NOMESTIC CNMPACT : 150,0
1Si FOREIGN COMPACT 1 104,6
161 MIN=-SIZE i 180,0
RA FULL SITE | 210,0
181 DNMESTIC LUYURY | 265,0
191 FOREIGN LUXURY . 156,1
201 I
21 IPERCENT -WITH ALTOMATIC TRANSM!SS!ON[ |
22t DNMESTIC SURCOMPACT ! ug,.00
23 FOREIGN SURCQOMPACT | 25,00
24\ NOMESTIC fNMPACT | 61,50
251 FOREIGN COMPACT | us,00
261 MIN=SIIE | 12,50
271 FULL 812€ |~ 85,00
28| DOMESTIC LUXURY ! AR,00
291 FOREIGN LUXURY I~ 43,00
jot : |
J1IPERCENT WITH U CYLINRERS) |
321 DAMESTIC SUACNMPACTY | 90.00
331 FOREJGN SURCOMPACT | * 95,00
34| DOMESTIC CAMPAC? ] 55,00
151 FOREJGN COMPACT | AS,00
361 MIn=812E | 15,00
3114 FULL SIIE | 15,00
381 POMESTIC LUXURY 1 15,00
194 FNAREIGN LIXURY I 60,00
uo| ) |
ULIFERCENT WITH & CYLINDEZRS | _
ue| DOMESTIC SUBCNMPACT I 10,00
0y FOREIGN SlURCOMPACT ! S.00
4q| OOMESTIC cnMpaCT | 30,00
us| FOREIGN COMPACT | 15,00
Ty MIN=S1ZE | 70,00
ar) FULL 8ITE | 65,00
gl NOMESTIC LUXURY | 15.00
s FOREIGN LUXURY ! 40,00

TAHLE 20,00 AUTO CHARACTERISTICS
1991 1voz 1993 1994
2300, 2300, 2300, 2300,
2094, 2094, 2094, 2094,
2100, 2700, 2700, 2700,
2698, 2698, 2698, 2494,
3000, Y000, Y000, 3000,
3200, 3200, 3200, 3200,
3500, 3500, 3500, 3500,
2808, 2808, 2808, 2808,
1050 108,0 105,0 10%,0
8y,2 83,2 83,2 8Y,2
150,0 §1950,0 150,0 10,0
10u,6 100,6 f04,6 104,b
180,0 180,0 180,0 180,0
2in,0  210,0 210,0 210,0
265,0  265,0  285,0  265,0
156, 156,1 156, 1 156,1
uo 00 u0,00 40,00 40,00
25,00 25,00 25,00 25,00
67,50 61,30 67,50 67,50
uS 00 45,00  4%,00 US,00
72 S0 72,50 12,50 72,50
es 00 85,00 BS5,00 BS,00
ea 00 88,00 88,00 B8,00
us'oo0 ¢S, 00 4s,00 . 45,00
qo;oo 90,00 9¢,00 90,00
95,00 95,00 99,00 95,00
95,00 55,00 S%,00 593,00
85,00 85,00 A5,00 85,00
lS 00 19,00 15,00 15,00
|s 00 15,00 15,00 15,00
15 h0 15,00  §%,00 15,00
60,00 60,00 60,00 50,00
10,00 10,00 10,00 10,00
5,00 5,00 5,00 5,00
30700 30,00 30,00 30,00
15,00 15,00 15,00 15,00
70,00 70,00 70,00 70,00
s,oo 65,00 65,00 65,00
35,00 35,00 35,00 35,00
uo ,00 40,00 40,00 40,00

2300,
2094,
2100,
2698,
foo0o0,
3200,
3500,
2608,

105,0

83,2
150,0
{04,6

. 210,0

265,0
156,1

40,00

29,00

67,50
45,00
12,50
85,00
88,00
45,00

90,00
95,00
53,00
83,00

13,00

15,00
18,00

. 60,00

10,00

5,00
30,00
15,00
10,00
65,00

. 35,00

40,00

2300,
2094,

2100, .

2698,
3000,
3200,
3500,
2808,

105,0

83,2
150,0
104,6

1R0,0

210,0
265,0
156,1

40,00
25,00
67,%0
43,00

12,30,

85,00
8a,00
us,00

90,00
93,00

59,00,

85,00
13,00
15,00
15,00
hn,00

“1o,00

9,00

30,00

13,00
10,00
65,00
tg,0n0

2300,
2094,
2100,
269A,

3000,

J200,

3500,

2808,

105,0

8y,2
150,0
104,6
180,0

210,0

265,0
156,1

4o,00
25,00
67,50
45,00
12,50
A5, 00
84,00
45,00

.

90,00
QS.OO
55,00
85,00
15,00
13,00
15.00
60,00

lolnn
9,00

30,00

15,00
70,00
65,00
35,00
40,00

-..-.--------.---.-...-..-------o-----..--------.------...-.------o----
- o . N

A PRODUCT OF WHARTON EFA, [NC,

AGE a0
1998 1999 2000
2300, 2300, 2300,
2094, 209y, 2094,
2700, 2700, 2100,
2608, , 2b9A, 2694,
“3000, - 000, 5000,
12¢0,. 3200, J200,
3560, - 3500, 1500,
2A08, 280A, 2808,
. i
105,0, 105,0 . 105,0
Ay, 2 83,2 83,2
156,0 :150,0 150,0
100,6 04,8 10u,6
1A0,0 .180,0 180,0
210,0 210,0 210,0
2h5,0 25,0  265,0,
15644 156,1  156,1
ug,00 u0,00 40,00
29,00 25,00 25,00°
67,50  67,50. 67,50
us,00 45,00 45,00’
72,50 712,40 12,50
85.00 85.00 55.00“
88,00 AR,00 ' 88,00
us,60 45,00  4S,00
90,00 90,00 1 90,00
98,00 ; 95,00 95,00
55,00 55,00 ~ 55,00
84,00 85,00 . 85,00
15,00 15,00 15,00
15200 - 18,00 . 5,00
15,00 = 19,00 15,00
60,00 ° 60,00 60,00
|
16,00 10,00 10,00
5,00 5,00 5,00
30,00 10,00 36,00
15,00 15,00 + 15,00
70,00 Y0,00 70,00
6%,00 65,00 65,00
35,00 35,00 35,00
40,00 40,00 40,00

191-4
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11ICURA WFIGHT (PNIINNS]Y

2l
3
q
S|
61
T

NOMESTIC SURCOMPACT
FOREIGN SURCOMPACT
DOMESTIC COMPACT
FOREION COMPACLT
MID=STZE

FULL S1ZE

NOMESTIC LUXURY
FORFIGN LUXURY

ENGINE DISPLACEMENT (CURIC INCHES) |

POMESTIC SUBCOMPACTY
FOREIGN SURCOMPACT
HOMESTIC CoMPacCT
FOREIGN CNMPACT
MID-STZF

FULL SIZE

DOYMESTIC LUXURY
FOREIGN LUXVRY

ZIHPFRCENT WITH AYTOMAYIC YRANSNISSIONl

22|
Y|
2u)
25!
26|
2N
281
291
© 30

DOMESTIC SUBCNMPACY
FOREIGN SURCOMPACT
DOMESTIC CnMpacT
FOREIGN COMPACT
UINeSIZE

FULL SIZE

NOMESTIC LUXURY
FOREIGN LUxURY

SIIPERCENT WITH U rYLINCERS,

Jei
131
14
3si
16}
3T
3at
391
uo |

DOMESTIC SURCAMPACT
FORZIGN SIIRCAMPACT
DOMESTIC COMPACT
FOREIGN CﬂNPAcY
MIN=SIZF

FuLL SJIZE

NOMESTIC LUXIIRY
FOREIGN LUXURY

ULIFFRCENT WITH 6 CYLINDERS)

uel|
ust
aqy
us|
up |
uri
ue|
09|

oAt

JFORETGN LUXURY

POMESTIC SURCOMPAZY
FOREIGN SUDCOMPACT
DOMESTIC CoMPACT
FOREIGN COMPACT
MINeS1ZE

FULL S1ZE

NDOMESTIC LUXURY

--..---.--.----.-o-----.o.-.-----..-...-.---.---.-.---..-----.-o----..-..-..---.--.-

I

THE KH

ABLE
4979,

el,9

1,5

“8,8

«l,0
4,3
7,3
1,9
«2,0

8,9
2,0
«12,5
~|.5
ob,1
9,2
-9,3
.|‘5

4,00
wi2,%0
'2076
«}5,38
5,26
'loOi
'1002
={l,29

3,45
0,0
50,00
«5,96

9,09

wl,96
0,0
20,00
$0,00
13,91
100,00

-ll.l\

_ A PRADUCT NF

ARTON EFA MO

MARCH CONTL.,. FOR HYRRIDS

21,00 GROWTH RATES,

1980 1981  ye82
-i.q *2,0 «2,4
»{,9S 1,5 'l.S
"'.6 .lpb -3.3
1,0 "'.0 wl,0
w2,8 i, 4 wl U
~24b -207 iul?
-a'q -Bib -J.Q
«3.0 2,0 «2,0
'5_06 .ll7 .loe
2,0 -2,0 w2,0
“U,b w3 W16
-‘].5 -1.5 "1.5
9,7 “y,0 v8,0
4,5 «5,8% »b,b
=4,3 5,4 wb,3
“1,5  *1,5 1,8
l7 -4,35 4,55
.zs,sr 0,0 0,0
-2 Ab 5,88 vb,25
-15 18 . 0,0 0,0
.5 56 ..5.88 '3.13
-I .02 =2,06 “2,6)
-I, -{,00 {;05
olb,b67 =2,00 “ly,08
3.3 3,23 313
0,0 0,0 0,0
13,33 50,00 33,43
0.0 0,0 . 0,0
100,00 So0,00
100,00 50,00
400,00 100,00 100,00
0,0 0,0 0,0
-IO 00 =1t,11 =f2;50
0 0 0,0 0,0
-B 33 »9,09 §0,00
070 0,0 0,0
75’00 ue,86 10,00
100,00 50,00 33,33
lOO 00 50,00 §3.33
0 0 0,0 0,0

VEHICLE DEMAND MODEL

AUTO CHARACTERISTICS

WHARTON EFA,

{9a3

“2,%
«3,4
-I.O
=l,b
d,]}
-2.’
'2.0

8,0
2,0
- wB,2

"os
9,2

ol,4
«3,0
1,5

n,o

INC,

{1984

=21
nl,S
],8
-1,0
“wj,b
-1,5
wl,l
"2.0

-U.]
2,0
6,0
1,5
-U.S
3,6
‘wl,9
-l.s

={0,53
0,0
3,57
0,0
.3.33
‘2.76
'2.17
0.0

~16,87
0,0
-12,50
0,0
0,0
20,00
20,00
0,0

1989

01,3
.1,5

~l,

-1, b‘

-,
.].0
.a.o

4,5
"e210
<311
1,5
-4,8
.z:.a
=2,h
1,3

.20.00
0,0
«14,29
0,0
0,0
8,33
16467
0,0
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THE. WHARTON EFA MOTOR VEHICLE DEMAND MADEL o . ; o

" TARLE 2200 FUEL CONSUMPTION EFFICIENCY FACTORS

) '
N i

LINE, - 1979 1980 198} 1982 1983 (984 19AS . |9R6 (987  19AB 1989

-------..--......-..--...-._..---..--.--.-.-..---—!----.-.--..--------.-’-.---o--..------...--.-.-----..p.---.-n.-...---.---—-----
LICTYY EFFICIENCY FUCLTNR ALL CLASSES | 0,0 0,0 0,90 0,0 0,9 0,0 0,0 . 0,0 n,n 0,0 n,0
21 NOMESTIC SURCOMPACTY o | 2,00 4,00 8,00 12.00 16.00 |9.00 ?l.OO ZI;OO ?1.00‘A 2}.00" 21,00
3 FNREIGN SURCOMPACTY . 1,00 2,00 U.DO 6,00 8,00 10,00 10,00 10,00 10,00 10,00 10,00
uf NOMESTIC COoMPACY

2,00 4,00 68,00 12,0¢ 16,00 19,00 19,00 19,00 19,00 19,00 19,00
St FOREIGN CNMPACT

1 FULL 8]2E 2,00 u,oo 8,00 f2,00 16,00 19,00 19,00 19,00 19,00 19,00 19.00
181 DOMESTIC LUXUR™ 2,00 4,00 8,00 12,00 16,00 19,00 19,00 49,00 9,00 19,00 (9,00,
191 . _FOREIGN LUXYRY e o1 qh00 2000 4,00 6,00 8,00 10,00 10,00 10,00 10,00 10,00 10,00

|
‘
b MIN=812E | 2,00 0,00 8,00 12,00 16,00 19,00 19,00 .19,00 19,00 19,00 19,00
11 rULL SIIF P - 2,00 u,00 8,00 12,00 16,00 19,00 19,00. 19,00 19,00 19,00 19,00
81 . DOMESTIC Luxuyay | 2,00 4,00 8,00 12,00 16,00 19,00 19,00 19,00 19,00 19,00 19,00
9 FOREIGH LUXURY 1 1,00 2,00 4,00 6,00 8,00 © 10,00 .l0,00 10,00 |o.oo 10,00 "'10,00
101 ' | . , v
I1INTGHWAY FFFICTENCY FACTOR) ALL CLASSES | 0,0 o, 0,0 0;0 0,0- 0,0 0,0 0,0 0,0 0,0 ' 0,0
121 DOMESTIC SUBCOMPACT < 2,00 ,oo a,oo 12,00 16,00 19,00 21,00 21,00 2|.oo 21,00 21,00
+ 31 FOREIGN SURCOMPACT | 1,00 2, U, 00 . 6,00 8,00 10,00 10,00 10,00 10,00 10,00 10,00;
1al DOMESTIC COMPAZT | 2,00 ,oo 8,00 - 12,00 16,00 19,00 19,00 19,00 |¢.oo ,19,00 19,00
151 FOREIGN COMPACT ! 1,00 z, u,oo 5,00 8,00 10,00 10,00 10,00 0,00 - 10,00 10,00
161 MiD=81ZE - } 2,00 00 8,00 12,00 16,00 19,00 19,00 19,00 19,00 19,00 19,00
|
|

.
------.--...-.-.-..-.—.-.--...--.-..-.-.--'---..-..-.-...b.....-.--..-...--.-.--..q......-.----.'.-..--.--...-.-.-.-..--.--------. !

'
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=



vine, Lrrew o
11C1YY EFFICIENCY FACTORy ALL CLASSES
21 NOMESTIC SUBCOMPACT
1 FOREIGN SURCQMPACT
11 DUMESTIC CNMPACT
51 FOREIGN COMPACT
LY MID-STIE
T FIILL S12¢ :

31 NOMESTIC LUXURY

91 FOREIGN LUXURY

0 .

TIHIGHWAY EFFICTIENCY FACTOR) ALL CLASSES
21 DOMESTIC SURCOMPACTY .

3 FOREIOGN SUNCOMPACT

L DOMESTIC compact

S| FOREIGN COMPACT

b! MID-SI1E

) FULL SIIE

8l DUMESTIC LUXURY

L] FORELIGN LUXURY A

THE WHARTON EFA MOTOR VEHICLE NEMAND MDDEL

TARLE 2200 FUEL CONSUMPTION EFFICIENCY FACTORS

1990

0.0
21,00
10,00
19,00
10,00
19,00
19,00
19,00

. 10,00

0,0
21,00

- 19,00
10,00
19,00
19,00
19,00

10,00

10,00

1991

0,0
21400
10500
19,00
10,00

19,00

19,00
19,00
10,00

0,0
21,00
10,00
19,00
10,00
19,00
19,00
19,00
10,00

1992

0,0
21,00
10,00
19,00
10,00
19,00
19,00
19,00
10,00

0,0
21,00
10,00
19,00
10,00
19,00
19,00

19,00 .

10,00

1993

0,0
21,00
10,00
j9,00
10;00

19,00

19,00
19,00
10,00

0,0

21700,
10,00

19500
10,00
19,00
19,00
o400

10,00

1994

0,0
21,00
10,00
19,00

-.10,00

19,00

19,00

19,00
10,00

0,0
21,00
10,00

19,00

10,00
19,00
|9.00
19,00
10,00

A PRODUCT OF WHARTON EFA, INC,

1995

0.0 )
21,00
in,00

~ 19,00

10,00
19,00
19,00

19,00
10,00

0,0

21,00

10,00
19,00
10,00
19,00
19,00
19,00
10,00

1996

0,0
21,00

10,00 .
19,00

10,00
ta,00
19,00
lql.oo
10,00

0.0
21,00
to,00
19,00
10,00
19,00
19,00
19,00
10,00

1997

0,0
21,00
10,00
" 19,00
10,00
19,00
19,00
19,00
10,00

0,0
e‘.OO‘
10,00
l°.°°
10,00
19,00
19,00
19,00
16,00

1998

0,0

10,00
19,00
10,00
19,00
19,00

. 19,00

10,00

0,0
21,00
10,00
19,00
10,00
19,00
19,00
19,00
10,00

1999

0.0
21,00
10,00
19,00
10,00
19,00
19,00
19,00
10,00

0,0
21,00
‘0.00

19,00
10,00
19,00
19,00
|°|0°
io,n0

Aé[ L

i

2000

0,0

21,00 -

10,00
19,00
10,00
19,00
19,00
19,00
10,00

0,0.
21,00
10,00
19,00

10,00
19,00
19,00

G91~-4



LVINE 1~ EM

-o...---..--v-.—-..--.--.--1.---.-.-----..-----------_--..---.----.----o..---------.--.--..-.-----..--.-...

LIDAMZISTIC CLASS BASE PRICF/ZAVL (RATIQY )
2t SUUIRCOMPACY |
3 COMPACY ]
ui MIN=S1Z2E |
S FULL SI12E {
bi LUXURY {
11 , i
81DNM CLASS MAX NPT PRICEZAVG (RATID) |
91 SURACOMPACT I
jol caMPaCt |
1t -MIN=S1ZE |
121 PULL SIZE |
By LUXURY |
141 ] . 1
1SICTTY DRIVING, unaAN MILES 7 TOTAL |
X 1
\7TIEXPNNENTIAL DECAY RATE, USED CAR PRICESI
181 SUpCoMPACT |
194 CCMPACT |
201 MID=S1ZE }
211 FULL 811F . |
221 _LUxury e '
. TABLE
VINE . A TemM

LIDDMFITIC CLASY BASE PR!CF/AVG (RATIODY |
21 sUNCoMPACT

3 coMpPacy
ul MIn=S[ZE
S FUlLL S81ZE
6 LIIXURY

1A

81DOM ¢cLASS MaX OPT PRICE/AVG (RATIO)
91 sunCnNMPACY

101} caMPaCT
(it MIN=STZE
121 FILL=3]2F
131 LUXURY
141

ISICTTY DRIVING, URBAN MILES / TOTAL
1] .
UTIEXPONENTIAL DECAY RATE, USED CAR PRICES

181 SURCNMPACT
o191 compacy
200 MineSIZE

bt o FULL SI12E

TABLF
1919

0,729
0,833
0,929
1,009
{2621

0,922
0,969
1,017
1,010
1,034

0,575

0,192
0,163
0,189
0,263

0,229

5 .

21,00 MISCELLANEOUS ASSUMPTIONS

1980

0,728
0,833
0,929
1,019
1,621

0,922
0,969
1,017
To010
1,034

0,378

0.19?
0,163
0,189
0,265
0,229

MARCH CONTROL FOR HYBRIOS

)

1981

0,727
0,833
0,929
1,019
1,621

0,922
O.qu
1y017

1,014

1,034

0,380

0,192
0,163
0,189
0,265
0,229

1982

0.726
0,833
0,929
1,019
1,621

0,922

0,969

1,017
1,014
1,034

0,584

0,192
0,163
0,189
0,265
0,229

19A3

0,725
0,833
0,929
1,019
1,621

0,922
0,969
1,017
1,014
1,034

0,388

oo o
— -
oo O
O w9

'
'
'
0,265
0,229

YHE WHARTON EFA MOTOR VEHICLE DEMAND MODEL
MARCH CONTROL FOR HYBRIDS

1984

0,724
0,833
0,929
1,019
1,621

0,922
0,969
1,017
1,014
1,034

0,594

0,192
0,163
0,189
0,265
0,229

1985

0,723
0,833
0,929
019
1,621

0,922
0,969
2017
1,014
1,034

0,399

0,192
0,163
0,189
0,265
0 229

23,10 GROWTH RATES, MISCELLANFOUS ASSUMPTIONS

1979 .

1980

lea!

1982

1983

f9au

1985

0
0
0
0
0

cewosowwsegwene LR R X -

10&5 JQAY
0,722 0,721
0,833 0,813
0,929 0,929
1,019 1,019
1,621 1,621
0,922 0,922
0,969 0,969
1,047 1,017
1,010 §,01u
1,03¢ -1,034
0,600 . 0,808
0,192 0,192

C 0,183 0,163
0',.18° O.IBQ
0,265 0,265
0,229 0,229

1986 ‘1987

«0,1 -0,1

0,0 0,0

0,0 0,0

0,0 0,0

0,0 0,0

0,0 0,0

0,0 0,0

0,0 0,0

0,0 0,0

0,0 0,0

0,8 L 0,7

0,0 ‘0,
0,0 0,
0,0 0,
o.o °l

. PAGF

19488

0,720
0,833
0,929
1,019
f,0621

0,922
0,969
1,017
1,014
1,034

0,612

0,192
0,163
0,189

0,265

0,229

19a8

....----l--..--—Q....-'--.-...---.-...-...'.--....Q..-..----.-----'-.---...---.-.-...-.-------'-.-----'-.--.-----.--...---..--.--.

us

19AQ

0,719
0,83}
0,929
1.019

14021

0,922
0,969
1,017
1,014
1,034

0,616

0,192
0,16}
0,189
0,265
0,229

989

991-49



THE WHARTON EFA Mf VEMICLE DEMAND MODEL o JAGE ub
MARCH CONTROL FOR HYRRIDS ' ' ' '

: TARLE 21,00 MISCELLANENUS ASSUMPTIDNS ‘ v .
Line FTYES . .. . 1990 199} 1992 1993 fe9u 1995 1998 1997 - t4on 1999 2000

1 1DOMFSTIC CLASS RASE PRIZE/AVG (RATIN) |

L9T-4

2! SHACOMPACT I 0,718 0,717 0,716 0,718 0,714 0,713 0,712 0,711 0.710 6,709 0,708

3 COAMPACT | 0,833 0,833 0,833 0,833 0,833 ' 0,833 0,8%3 0,833 0,833 0,835 0,833

al MIin-STZE | 0,929 0,929 0,929 0,929 0,029 0,929 0,929 0,929 0,929 0,929 0,929

S FIlLL SIZe | 1,019 1,019 1,019 1,019 1,019 1,019 i,019 1,019 1,019 1,009 1,019

g: LUXURY : 1,621 1,621 1o621 1,621 1,621 1,621 1,621 1,621 1,621 1,621 1,621 -

8IDOM CLASS MAX (OPT PRICEZAVQ (RATID) | . L

9 SUIRCOMPACT } 0,922 0,922 0,922 '0,922 0,922 0,922 0,022 0,922 0,922 0,902 0,922
101 CUMPACT | 0,969 0,969 0,969 0,969 0,969 0,969 0,969 0,949 0,969 0,969 0,969
11 UlnNeSIZE ) | 1,017 f,017 1,017 1,017 1,017 1,017 1,017 1,017 1,017 1,017 1,017’
121 FUlLL StzE ’ I 1,014 f.0lU 1,014 1,014 1,084 {,014 1,014 1,014 1,014 1,014 1,014
131 LUXURY . | t,034 1,n3d 1,038 1,034 1,034 1,034 1,034 1,034 1,034 1,034 1,03¢
141 { ‘ . :
JSICTITY DRIVING, (IRBAN MILLB , TOTAL I 0,619 0,623 0,627 0,632 - 0,636 0,641 0,6u6 0,650 0,6%% 0,661 0,666
141 | : : ' . '
ITIEXPNNENTIAL OECAY RATE, NHSED CAR PRICES) ’ . - . ' ' :
jBI gUIRCOMPACT | 0,192 0,192 0,192 192 0,192 0,192 0,192 0,192 0,192 0,192+ 0,192
191 COMPACY | 0,163 0,163 0,163 0 163 0,163 - 0,163 0,163 0,163 0,163 ; 0,183 0,163
20t MIN=817E | 0,189 0,189 0,189 0, 1893 . 0,189 .. 0,189 0,189 0,1AR9 0,189 0,189 ° 0,189
et rlLL STZE | 0,265 0,265 0,265 0,265 0,265 0,265 0,288 0,265 - 0,265 0,265 0,265
22| \lxURy Lo ) e v _9,229 ..04229 0,229 0,229 0,229 . 0,229 0 229 0,229 0,229 0,229 0.229
--.---..---.--o---....D---.....-....--.--..----------.--.-----.---i----.-..-----.--.--.-.—--o-------b----.-----.---..-----.'.----Jh

MARcH CONTROL FOR HYBR!DS
L . 1ARLE 23,10 GROWTH RATES, MISCELLANEOUS ASSUMPTIONS | . . : |

VINE yrew . 1990 199} '1992 1993 ;; 1994 1995 " 1996 1997 {998 1999 2000

11DPMFSTIC CLASS RASE PRICE/AVG (RATIO) | ,

2l SURCOMPACT | -0,1 =0,1 =0,1 w0, =0,1 =0,1 =0,1 0,1 =0,! «0,) ¢+ e0,1

3 CAMPACT | 0,0 n,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

al Min=817E ! 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
.Sl FILL 91k | 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 2,0 0,9 0,0

bl LUXURY I 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 2,0 0,0 0,0

T} ) . ’ . | '

81DOM CLASS MaAX nPY PNICE/AVG (RATIN) |

9 SURCOMPACT | 0,0 n,0 0,0 0,0 0,0 0,0 0,0 0,0 + 0,0 0,0 0,0
lOl COMPACT | 0,0 0,0 0,0 0,0 0,0 n,0 0,0 0,0 - 0,0 0,0 0.0
11 MID=SIZE . | 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
121 FILL=SIZE ] 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
139 LUXURY- ! 0,0 0,0 0,0 0,0 - 0,0 0.0 0,0 0,0 0,0 0,0 0,0
141 |
)SlCltv ORIVING, URRAN MILFS / YHYAL | 0,b 0,6 0,7 0,7 0.7 0,7 0,7 0,7 0,8 0,8 0,A
161 |
]7I[anNENY]AL DECAY RALTE, USED CAR PRICES! - .

jat siaCOMPACT ! 0,0, 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
194 COMPACT ' 0,0 0,0 0,0 . 0,0 0,0 0,0 n,o 0,0 0,0 0,0 0,0
201 MIN=STZE | 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
21t FULL SJZE . | 0,0 0,0 n,0 0,0 . 0,0 0,0 0,0 - 0,0 0,0 0,0 0,0
221 LUxuav . o o 0,0 0,0 0,0 ‘0,0 0,0 -0,0 0,0 0,0 0,0 0,0 0,0

.

A PRONUCT OF WHARTON EFA, INC,
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THE WHAPTOH EFA M) VEHICLF DEHAND MODEL
MARCH CHONTROL FOR MYRRIDS

TAWLE 20,00 CONSTANT ADJUSTMENTS

LIML . VAR LAREL | T E M 19710 1940 1981 19A2 1983 1984 19n5 J9Hb 1187 19A8 19RQ
| AVARFNa20 0,0 0,0 0,0 0,0 0,0 0,0 0.0 0.0 Nyt 0,0 0,0
2 ErACPMPGe a,n 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,n
S EpAaCoMpiEn 0,0 0,0 0,0 0,0 0,0 n,0 0,0 0,0 0,0 0,0 0.0
4 EnaCFHPSC ~0,40 0,90 0,90 -0,90 -0,90 -0,90 -0,90 -0,90 -0,90 -0,90 «0,"0
S EPALFMPTIH - «l,40 - «y,00 -1,40 “l,00 -1,40 1,40 -i,u0 1,40 -1,40 1,0 -1,40
6 LpAFnMpC _ 0,01 0,0 0,01 0,01 0.01 0,01 0,01 0,01 0,01 0,00 0,01
T EPAENMPAN 3 0,02 n,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,0? 0,02
0 FPALRHPIC . 0,n 0,0 n,o0 0,0 0,0 0,0 0,0 n,0 0,0 0,0 0,0
9 EPAILNMPGH o, n n,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 n,0
10 LPALEMPGC -n,78 «0,75 «0,15 =0,15 ~0,75 «0,75 -0,75 -0,7S -0,75 -0,75 =0,715
11 EPALFMIGH ‘ -t ,0p 1,00 ° «p,00 “l,n0 =-1,00 -1,00 -1,00 1,00 ~1,00 1,00 1,00
12 EPAMPDMPRC S, 0,0 0,0 0,0 0,0 0,0 -° 0,0 0,0 0,0 0,0 0,0
I3 ErAMPHPEH n,n n,n 0.0 . 0,0 n.o 0,0 0,0 0.0 0,0 0,0 0,0
10 EPASAMRGE’ W, n 0,0 0,0 n,n 0,0 0,0 0,0 0,0 0,0 0,0 0,0
1S EPASOHMPGH n,0 - n,n 0,0 0,0 0,0 - 0,0 0,0 0,0 0,0 0,0 0,0
16 [PASFMPGL «1,00 ‘=1,00 ° «),00 “l,n0 =1,00 .=1,00 =-1,00 1,00 - «i,00 1,00 1,00 -
17 EPASFNPGH =160 . = ,00  =1,60 1,40 “1.60 -1,60 -1.,60 ~1,60  =1,60 =160 =} ,60
18 FRurien 0,20 n,20 0,20 0,20 0,20 0,20 0,20 0,20 0,20 0,20 0,20
19 GaSAUTNANY 0.0 0,0 0,0 0,0 0,0 0.0 0,0 0.0 0,0 0.0 6.0
20 KFHDeAY/LD C=0,00h  =0,00b6 0,006 0,006 <0,006 =0,006 =0,006 <=0,006 «=0,006 <0,006 =0,005
21 Ouyiiatg . Jo=l 060 =1,060 «],060 1,060 =1,060 -|,060 ~|,06 =]1.,060 =1,060 <«{,060 =],060
22 UPMVIIACH+LFYEMDN - n,on (UM 0,0 0,0 0,0 0,0 n,0" n,0 0.0 0,0 0,0
°Y Pchigl-tray n,o 0,0 0.0 0,0 0,n 0,0 0,0 0,0 0,0 0,0 0,0
20 rcat2l-1000 0.0 0.0 0.0 0.0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
?S Pr122«1n0n] 0,0 0,0 0% 0 n,o . 0,0 0,0 0,0 0,0 0,0 0,0 0,0
b TruipP-17A} 0, n 0,0 0.0, 0.0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
21 PRCENAYN h. 030 9.2h0 10,690 10,710 10,400 10,270 11,360 12,700 14,590 16,090 17,590
20 PFRIS 0,0 0,0 0.0 0.0 0,0 0.0 0,0 0,0 0,0 0,0 0,0
27 PINPITA 0.0 0.0 0.0 0.0 0,0 0.0 0,0 0,0 0,0 0,0 0,0
10 Pu/net n.n 0.0 0,0 0.0 0,0 0,0 0.0 0,0 0,0 0.0 0,0
31 PU/MED . . n.n 0.0 0,0 0.0 . 0,0 0,0 0,0 0,0 040 0,0 0,0
\FRTVIUR 0.0 n,n n,o0 n,n 0,0 0,0 0,0 0.0 0.0 0.0 0,0
13 Pr/snun oL n,o. 0,0 0.0 0,0 0.0 0,0 0.0 040 0,0 0,0.
14 rusngy v, n n,n 0,0 n,o. 0,0 0,0 0,0 0,0 0.0 0.0 0,0
15 PugGEnaye n,N0N n,nan n, o094 n,0an 0,094 n,094 0,094 0,094, 0,09¢ 0,090 ' 0,094
Y6 Punuvia 0,0 0,0 0,0 n,o n.0 0,0 . 0,0 0,0 0,0 0,0 0,0
YT POSEn an.non 90,000 90,000 90,000 90,000 90,000 .90,000 20,000 90,000 9p,000 90,000
In SAvnEDPAY ) n,0 0,0 0,0 0,0 0,0 0,0 0.0 0.0 - 040 0,0 0,0
39 SAWPPDAVNaVY n.n?g n,nrn 0.070°  0.070 n,070 0,070 0,070 0,070 nN.070 0,070 0,070
40 SAWPPDAVF eV 0,0 0,0 . 0,0 0,0 0.0 0.0 0.0 0.0 0.0 0,0 0,0
gl SCHMVIIA 1.42) 1,020 . |,u20 |,Uup0 1,020 1,420 1,120 .20 1,420 1,420 1,420
U2 SCMVIIACHLF n,n 0,0 0,0 0.0 0,0 0,0 0,0 0,0 00 0,0 - 0,0
Uy SHVITACH n,n 0,n 0,0 0,0 n,0 0.0 0,0 0,0 0,0 0,0 0,0
U4 SruvILCF 0.0 0,0 0.0 0,0 0.0 0.0 n,0 n,0 040 040 - 0,0
us scHvnact Hh,n 0,0 0,0 0,0 0,0 0,0 0.0 0.0 040 0,0 0,0
Up SCMVIIAFD a,n 0,n n,o0 0.0 0,0 0,0 0,0 0,0 0,0 0,0. 0,0
41 Sreivesn 0.0 0.0 0,0 0.9 0,0 0.0 N0 0.0 0,0 0,0 0,0
ug SCHMVIINLF n,n 0.0 n,n n,o 0,0 0,0 n,o0 0,0 n.o n,0 0,0
49 Sctvnagy n.n. 0.0 0,0 n,on 0.0 0.0 n,0 0.0 00 n,o 0,0
S0 SCMVITAMD n,n n,n 0,0 0,0 0,0 0,0 0,0 a,0 0e0 0,0 0,0

A PROPNCT OF WHARTNM FFA, [NC, . , ' ;
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LINE VAR LAREL T T F 10719 1940 198} 19R2 1983 19RY 1085 19A6 1987 . 19A8 1989
I SCHVIIASD ERR 0.0 0.6 R.o 0,0 0,0 0.0 0.0 0,0 0,0 0,0

2 SCMVUASRF, n,n o0 0,0 0,0 0,0 0,0 0,0 0,0 0¢0 0,0 0,0

1 Srhviiage ’ n,o 0,0 n,0 0,0 0,0 0.0 n,0n n,o 0,0 0.0 0,0

0 SEAvIATD N0 0 0,0 0,0 n,0 0,0 0.0 0,0 0,0 00 0.0 0,0
S SCUIVUATE 0.9 - 0,0 ¢, 0 0.0 : 0.0 0.0 0,0 0.0 0,0 0,0 0,0 .
6 SHPCWLFTINR 0,002 n,on2 n,no0Q n.002 0,002 0,002 0,002 0,002 0,002 0,002, 0,002
7 Sunchea . n02n 0.n20 0,020 0,020 0,020 0,020 0,020 0,020° 0,020 0,020 0,020
A SunrcniyrR . Coa 0037 0,003 0,0037 n.,0037 60,0037 00,0037 '0,0037 0,0037 0,0037 0n,0037 n,003%7
9 SHNrFep =h.00n  =0,001 0,001 .p,002 =0,003 ~0,003 =0,004 «0,000 =0.00% 0,005 =0,005
10 SHRFN&A =0, 050 "«0,080 «0,050 0,050 =0,050 =0,050 =0,050 =0,050 =0,0%" «n,050 <0,0%0
L SHREPTUN : N, 0260 . =N, 0260 «N,N2b0 »n,0260 =0,0260 =0,0260 =0,0260 «~0,0260 =0,0260 =n,02h0 =N,02K0
12 SHURILNeA .o, 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0.0 0,0 0,0
1Y Sunrgntan _ =N, 001 «0,001 «0,001 <n,0n) =0,00] «0,001 «0,001 <=0,00f <=0,00f «0n,001 =0,00%
P SHRFaA N.Ng n,ong 0,006 0.000 0,006 0,006 0,006 0,006 0,006 0.,00h 0,006
IS SHiryen n,0Sn 0,050 nH,050 0,080 0,050 0,050 0,050 n,050 0,050 0,050 0,050 .
16 Sunsntin 0,0906 0,0006 0,0046 n,000h O0,0046 O0,0ntn O0,0046 0,0046 0,0046 0,0006 0,00ub-
17 SHISNha ’ n,ote 0,017 0,017 0,018 0,019 0,019 n,019 0,019 n,019 0,019 0,019
1R SHASNTYN a,0071  0,0071- 0,0071 o,007] 0,0071 0,0071 0,007t 0,007L 0,007} 0,007 0,007}
19 SHISE ea . =0,008 0,008 <0,008 .0,009 ~0,010 =0,010 =0,015 <«0,015 ~0,015 =-0,0(5 =0,015
20 SHRSFINR n,0253 n,nps3 00,0253 on,0253 10,0253 10,0253 0,0253 0,025% 00,0253 0,0253% 10,0253
21 uscnninc 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
22 1ISCNMPLH ", 0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
23 uscrrnpIn 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, .0,
210 HISCHPIIRASF =2 13, -12, -37, -67, «97, =127, =127, =127, 127,  -127, =127,
25 Uscpennrra 57, St, as, la, 33, 27, 21, 15, 9, 9, L
26 USCNPUTHN - -1, -1, =1, -1, -7, -7, ~T.. =1, =1, -1, =7,
21 uscrnpenc - 0,0 0,0 0,0 0.0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
R I A LT AT nw,n a0 0,0 0,0 0,0 0,0 0,0 n,0 0,0 0,0 n,0
27 USCFPINASF =)D hRH, 686, 6Rb, 684, 686, 686, 6R6, ~ 6806, 6Ab, bAL, 686,
S0 USCFPUTRM n, 0, 0, 0, 0, .0, 0, 0, 0, ‘0, <0
31 USFmPRC 0,0 v,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
12 USFNIPGH n,n 0,0 0,0 0,n n,0 0,0 0,0 0,0 0,0 0,0 0,0
33 H&rpennty n, 0, 0, n, 0, 0, 0, 0, 0, o, 0,
30 USERPINASE 1, 6o, - |0u, 1ay, 1By, 224, 22U, - 22, 224, 2lu, 24,
35 DaFNpHINPT L} 15, 15, 1S, 15, 15, 15, 15, 15, 15, 15, 19,
16 VUSENPUTRE 1u, ta, - 14, 1u, 1y, g, . tu4, lu, 14, le, 14,
Y7 usynneeC : 0, n n,o 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
V8 USLAMPaH n,n n,n 0,0 0,0 0,0 0,0 0,0 0,0 0,0. 0,n 0,0
19 UsLPPONTH n, 0, 0, 0, 0, 0, o, n, .0, 0, 0.
Uy USLPPIIAASF «2 205, 335, 190, uis, SO, 559, 555, 559, 555, 555, 555,
0] usLhPNPT.2 1y, 13, 13, 1y, 13, 13, 13, 13, 13, 13, 1y,
n2 UL npUTRH 17, 17, 17, 17, 17, 17, 17, 17, 17, 7, 17,
U3 1R FMPRC 0n,n 0, n 0,0 n.n 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Un gL FMPRH n.n 0,n 0,0 0,0 . 0,0 . 0,0 0,0 0,0 0,0 0,0 0,0
4S 1SLFPINASE =) an?, 9y, 902, 92, 902, 902, B LEN 9202, 902, 902, voe,
e LSLFPITRA 7. 7, 1. 7. 7. T, CTe 7. T, 1, 1,
07 URINIPGC O n,0 0,0 0,0 0.0 0,0 0,0 0,0 0,0 0.0 0,0
L LI ) nn o0 0,0 0,0 0,0 0,0 0,0 0,0 v,0 ;040 0,0
g g Inenp T n, n, 0, 0, S0, o, .0, .0, -0, -0, 0,
S0 HSMAPHURASF =2 230, 210, 23h, 230, 230, 230, .- -230, 230, 230, 230, 210,

THE WHARTNN EFA MO VEHICLF NEMAMD MODFL
HARPCH CONTROL FHOR HYRRINS '

TARLE 24,00 CONSTANT ADJUSTMENTS : ;
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L

tsnnptine
s pptithng
usshapne
HESNYORH
ugsSHPNPTN
HESAPIINAGF=?
MUSINPUND T2
HNSANPHTANY
Mssrupnc
NS GH
HESFMHNASE =2
ssreiTnn
NERAAIAAR EH AT
USTRDUIIASEFW
vnrt /% 7}

Vnt sy

(2T JUNVY STy
VMTR /K
UMTIte 2N

VAR LABFL ot F o

AL LT
.-5R. .‘;.
""5- -}l
0n,n n,o
[ L n,n
0,'_ n,
-us, =10,
ra, 1o,
n' . n'.
n,n 0,0
0,0 0.0
U2, ane,
n, 0,
103, 138,
101, 1iny,
0,0 0,0
a,n 0,0
0, n 0,0
n,070 0,075
c0,090 0,090

THE WHARTOMN [TFA MO

VENICLE DFMAND MODFL
MARCIY CONTI __ FOR HYRARIDS :
TANLE 24,00 CONSTANT ADJUSTMEMTS .
19A1 1982 1983 1984 198RS 19R6
=15, <35, =35, =35, -315. =15,
"3' 1;"5‘!‘- —}t ' --30 .-st -3'
0,0 0,0 n,0 n,0 0,0 0,0
0,0 0.0 0,0 0.0 0,0 0,0
0, 0, 0, 0. 0. 0,
«ton, 130, «j60, =190, -190, =190,
6, 2 -2, -b, -0, -10,
. 0. n, 0, 'oo v, 0, 0;
0,0 0,0 0,0 0,0 0,0 0,0
0,0 0,0 0,0 0,0 0,0: 0,0
rue, 242, eue, 2ue2, 2uz, eue,
0, o, 0, 0, L0, 0,
173, 20A, euy, 218, 313 a8,
1ny, 103, 103, 103, 103, to3,
0,0 0,0 0,0 0,0 0,0 0,0
0,0 0,0 - 0,0 0,0 0,00 0,0
0.0 0.0 0,0 0,0 0.0 0.0
0,070 0,060 0,050 0,040 0,030 -0,020
0,070 0,000 0,0 0,0 L0,0°7 . 0,0

1987

.ss‘
. =3,
0,0
0,0

198AR

=393,
-1,
0,0

¢,0

0,
-190,
=10,

0,0

L

1989

'5"’.
3,

0,0

0,0

0,6
0,020
0,0

-------_'.---------—-------------.—--.--.--—----------..-.,---------------..-------‘.-----.-------c-----.------.----.-
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L 1nr VAR LAPFL 1 1 1L M
I AvARENGON

? LearnMprg

§ UracpMpiil

U A Yol 31, TH

S LPACEMPLH

O I PAFDMDGL

T tPAFDMPAH

N EPA| NMPGC

7 [LOALDMPGH
10 LPALFNPEGT
11 EPALFMPEM
12 EPAMRMPGE
13 [ rAvMpneGH
14 EPASRIAPGC
1S Frasn'ipew
16 LPASFNPGC
17 EPASFMDGH
IR FRYCICR

19 GASALTINAD
2N KFUNaAy LD
21 OnvirarnR
22 UPSVIEAL«L FYEND
2 POVt 00
20 Pra21«1000
PO PCm p2-1001
26 CN1R2-17R3
2?71 PPCFDAYN
PR TFRYISY
29 PIUpUTA

0 pPnzuey

Vi tizeren

Ve Przngt

1Y rizubn

A NTVAIER |

15 PUCFDAUM
Yh PiNMyingA
Y7 PuRENY

30 SAWARDAV

17 SAWNIRDAVHSV
N SACIRRDAVF «V
ny SCMVNB
Up SeHynaCaLF
0y 3eHviach
un SCHVIACF
nGy SCMVHACT
he SrHvnAgn
u7 scMviaLn
ap SCcHVnALF
un SCMVIIALTY
50 SQMVHA“ﬂ

1990

1991

1998

A A A e o Rk L L S

n.n
0,0
0,0

(1,90 -
1,40 "

0,01

0,02 .

0,0
0,0
-n,75
1,00
n,0
n,0
n,0
n,n
1,00
-l,60
0,20
0,0
-n,008
-f 1H0

R -]
o ¢ o o o o o

a0

DO DO DODO=mDOOD

0.0
0,0
n,o

-n, a0

-1,40
0,01
0,02
n,o
n,o

-0,75

-1,00
0,0
0,0
0,0
0,0

1,00

=1 .40
0,20

0,0

‘0.006
“l.060
0,0

‘Qe o o =
o000 CD

20,

0.9

L X PR T L R R e Al L L L L L L e B ey s

A PRONDUICT UF WHART(UN EFA,

THE wHARTON FFA M) VEHICLE NCMAND MODEL
MAREH CUMTHuL FOR HYRRINS -
TABLE 24,00 CONSTAMT ADJUSTMFMTS
1992 1993 1994 1995 1n9p 1997
0,0 0,0 0,0 0,0 0,0 0,0
0,0 0,0 0,0 0,0 0,0 0,0
0,0 0,0 0,0 0,0 t,0 0,0
-0,90 =0,90 =-0,90 -0,90 0,90 -0,90
=1,40  «},00 =§,40 «j,U0 w},un ~1,40
0,01 0,01 0,01 0,01 0,01 0,01
0,02 0,ne 0,02 0,02 0,02 0,02
0,0 0,0 0,0 0,0 0,0 0,0
0,0 n,0 0,0 0,0 0,0 0,0
0,75 0,75 =0,75 ~0,75 ~0,75  =0,75
-1,00 1,00 =1,.00 -1,00 ={,n0 1,00
S 0,0 0,0 0,0 0,0. 0,0 0,0
0,0 0,0 0,0 0,0 0,0 0,0
0,0 0.0 0,0 0,0 n,0 0,0
0,0 0,0 0,0 0,0 0.0 0,0
1,00 =l 00 1,00 1,00 1,00 -1,00
1,60 el,60 wl,60 “l,60 “1,60 1,60
0,20 0,20 - 0,20 0,20 0,20 0,20
0,0 0,0 0,0 0,0 0,0 0,0
«0,006 0,006 =0,006 «0,006 =N,006 "=0,006
«1,060 «1,0h0 =1,060 «~],060 «},000 ef,060
0,0 0,0 0,0 0,0 0,0 0,0
0,0° 0,0 0,0 0.0 0,0 0,0
0.0 0,0 0,0 0,0 0,0 0,0
0,0 0,0 0,0 0,0 0,0 - 0,0
T 040 0.0 0,0 0,0 0,0 0,0
22,090 53,590 25,590 27,590 28,590 30,590
0,0 0,0 0.0 0.0 n,0 0.0
0.0 0.0 0,0 - 0,0 - 0,0 - 0,0
0,0 0,0 0,0. 0,0 0,0 0,0
0,0 0,0 0,0 0.0 0,0 0,0
0,0 n,0 0,0 0,0 n,0 0,0
n,0 - 0,0 0,0 0,0 0,0 0,0
0,0 0,0 0,0 0.0 n,0 0,0
0,094 0,094 0,094 0,094 0,094 0,094
n,n 0,0 0,0 0,0 0,0 0,0
90,000 on,000 90,000 S0,000 90,000 90,000
0,n. 0,0 n,0 0,0 0,0 0.0
0,070 0,079 0,070 0,070 0,070 0,070
0,0 0.0 0,0 0,0 0,0 0,0
1,020 1,420 1,420 1,420 1,420 1,420
0,0 0,0 0,0 0,0 0,0 0,0
0,0 0,0 0,0 0,0 0,0 0,0
0,0 0,0 0,0 0,0 0,0 0.0
oio n'o 0'0 0!0 0.0 0.0
n,0 0,0 0,0 0,0 0,0 0,0
0,0 0,0 0,0 0.0 0.0 0.0
0,0 n,0 0,0 0,0 0,0 0,0
0,0 0,0 0,0 0,0 0,0 0,0
0,0 0,0 0,0 0,0 0,0 0,0

INC,

ﬂ.O
0,0
0,0

-0,90

-1,u0
0,01
0,02
0,0
0,0

-0,75

-1,00
0,0
0,0

- QO 0
=] o =

DO C D000 EOODCSDe DOADIOODODNDODO
4%
o

¢ & e w % w e e ® e e ee e De e e e e

DODOAODODOO~ODAO

1790 . enoe
0,0 [
0,0 0,0
0,0 0,0
-0,90 -0,90
-1,40 ], un
0,014 0,01
0,02 0,02
0,0 0,0
0,0 0,0
=0,7% -0,7S
1,00 -],00
0,0 0,0
0,0 0,0
0,0 n,o
0,n 0,0
-1,00 ~1,00
"'bo 1,60
0,20 0,20
0,0 0,0 .
=0,006 «0,0061
=]1.060 =|,060|
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 n,0
34,590 36,590
0,0 0,0
o,n 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0,0 0,0
0.0 n,0
0,094 0,094
0,0 . 0,0
9n; 000 90,000
0.0 0,0 °
n,07n 0.,n70
0,0 0,0
I.U?O 1.029
0,0 0,0
0.0 0004
0,0 0,0
0,0 0,0
0.0 0,0
0,0 0,0
0,0 n,o
0,0 0,0

ack
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THE WHARTUN EF& MO VEHICLE DEMAND MODEL : : WGE Y1
MARCH CONTryuL FOR HYRRIDS

TARLE 24,00 CONSTANT ADJUSTMENTS

cL1-4

LIME VAR L&RE1. J 1 [ h 199n 1eop 1992 1993 1994 1995 1996 1997, 1994 1999 2000 = '
I Acnvnaah 0,0 0,0 n.o 0.0 0,0 o.o . 0,0 0,0 6.0 0,0 0,0 |
2 SCHVIIASK 0.0 0,0 0,0 0.0 0,0 0,0 0,0 0,0 - 040 0,0 0,0 1
3 Sritving e nen 0,0 n,0- 0,0 0,0 0,0 0,0 0,0 0.0 0,0 0,0 |
hoSrrwiaTp : n,o - 0,0 0,0 n,0 0,0 0,0 0,0 0,0 N.0 0,9 0,0 |
YO OSCUWINAYF .0 0,0 . 0,0 0,0 0,0 0,0 6,0 0,0 0,0 0,0 0,0 |
6 SHRCHLFINR n on; 0,002 0,002 0,002 0,002 0,002 0,002 0,002 0,002 0,002 n,0021"
T 5MNCNsaA 020 0,020 n,o20 0,020 n,020 0,020 0,020 0,020 0,020 0n,02n 0,0201
boSuRenTLR n,nu37 0,0037 0,0037 qo,0037 0,0037 0,0037 0,0037 0,0037 0,0037 0;0037° 0,0037} '
0 SURCE oA 0,005 0,005 =0,005 .n 0nsS  «0,005 =0,005 =0,n05 «0,005 <«0,005 «0,00% <«0,00%!
10 SHEFpaA =N, 050 «0,050 =-0,050 <0,050 =0,050 <«0,050 ~0,050 ~0,050 <=0,050 =0,050 «0,050] {
1) SuprntuR “N 02h0 =N, 0260 =0,0260 =0,0260 «0,0260 =0,0260 ~N,0260 =0,0260 =N 0260 =0,0260 =0,0760] ‘ '
12 SHRpag n,o 0,0 0.0 n,n 0,0 0,0 0,0 0,0 0.0 0,0 0,0 h
1Y SHRINPTR -6,001 =0,001 =0,00f an,00f «0,001 «0,001 =0,00} «=0,001 <«0.,00f =p,00f =n,001]l
1N SHILFeA ‘0,006 0.nnb 0,004 0,006 0,006 0,006 0,00h 0,006 0,006 0,006 0,006}
15 3HNLnaa’ . n,N%0 0.050 0,050 0,050 0,050 0,050 0,050 0,050 0,050 . 0,050 0,050
16 SHIrHIHA n.N0dK 0,000 0,0046 a,0046 0,00u6 O0,004s 0,00u4b 0,0046 0,004k 0,0004 0,0006]
17 SHNADA n,019 n,oy" 0,019 n.n10 0,019 n 019 0,019 0,019 0,019 0,019 06,0191
18 SHRSNTHK p.0ntyL  0.0071 0,007 o,0071 0,007] 0.0011 0,0071 0,007t o0,V071 10,0071 0,007l
19 SHIRSFeA =0, 01S =0.019 =0,015 0,015 <=0,01S «0,01% =0,015 . 0,015 0,015 »0,015 =0,015]
20 SHRSFTINR : n,0P5% 00,0253 00,0253 n,0253 10,0253 0,0253 0,025% 0,0253 10,0253 0,025 0,025%)
21 UsChapns n,n 0,0 n,0n 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 |
22 UaChuPGH 0,0 n,n n,0 0.0 0,0 0,0 0,0 0,0 ¢,0 0,0 o (]
?3 UsChpNPTH 0, 0, 0, 0, 0, C0, 0, 0, o, 0, 0,1
24 USCNPIINASF=? -127, -127, -127, -127, =127, =127, 127, -127, -127, =127, =121,
25 USChpinvTp . 9, 9, -9, 9. 9, 9, 9, 9, 9, 9, 9,1
26 hscnpuTan : -7, =7, © =1, -7, 7. -1, =7 “Te . =T4: -7, =7,
271 USCFMPGD 0.0 0,0 0,0 0.0 0,0 0,0 0,0 ° 0,0 0,0 0,0 0,0 1
20 USCFuUpnH , 0,0 n,0n 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 I
27 VSCFPIIHASF =2 » 6hn, 686, 686, 686, 686, 686, 686, 686, tao, 686, bR, |
30 USCFPUTIRN ’ 0, 0, 0, 0. 0, 0, 0, 0, 0, .0, 0,! i
31 USFPMPGC 0.0 o,n 0,0 0.0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 | ‘
32 USFDPMPGH o0 n.n n.0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 | H
13 USFnrOpTH 0, n, 0, oo, 0, 0, 0, 0, 0, 0, 0,1
JU LISFNPlIRASE =2 : °el, 2ru, 221, 22u, 22U, 224, 224, . 224, 224, 2’4, 2ru,
1S USFAPUNP TSR 15. 15, 15, 15, 15, 15, 1s, 1S, 19, 15, 1S5.1 '
36 USFnpPUITRM Vu, 14, 14, fo, 14, td, 14, . 14, ERLY ta, | .
37 nsLnHPGL 0,0 n,0 0,0 0,0 0,0 ¢ 0,0 0,0. 0,0 0,0 0,0 0,0 |, a
38 USLDMPOH .0 6,0 n,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 |
39 UsLhphpTM , 0, n, n, n, 0, 0, 0, 0, 0, 0, 0,!
un USLNPURASF=2 -+ S8SS, 555, 555. 555, 555, 555, 555, 555, 555, 555, '555, |
4] USLNPINPTY =2 ‘ 13, 13, 13, 13, 13, 13, 13, 13, A I 13, 13,14
u2 uUsLppUTAN 17, 17, 17, i1, 7, 17, <7, 17, 17, 17, 1711
Ny USLFIPGE 0,0 0,0 0,0 0.0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 |
an UsLFMPRH 0,0 0,0 0,0 0,0 0,0 0.,0. . 0,0 0,0 0,0 0,n 0,0 1
05 USLFPIRASE=2 ana, 92, 902, 902, 902, ane, 907, [02, 2, 202, 902, ! i
UG USLFPIIRN 1. 7. T. 1. 1, 27, 7, .1, T, 7. 7.1
U7 usHpuPGl (I} 0,0 0,0 a,n nN,n 0,0 0,0 0,0 0,0 0,0 0,0 |
ug tignpuenH n,0 0,0 0,0 n,n N0 0,0 0,0 0,0 0,0 0,0 0,0 1
49 USMHPNPTM n, n, 0, 0, 0, 0, 0, n, ‘0, 0, 0,1
S0 HanDHNAsf-? Py, . 230, 230, . 234, 230, 250, Lo2%0, 210, 240, 230, 230,1

A pROPUCT OF NHARTHN'Eon INC, :



T OTHE WHARYOMN FFA Mr VEHICLE DEMAMD MODEL , ’ PAGE 52
: . MARCH CONTROL FDOR HYRRIDS ' )

TADLE 24,00 CONSTANT ADJUSIMENTS

LINE. . VAR LAMEL 1 T E W 1nop 1991 1992 1993 1994 199y 1996 1997 1998 . {999 " -2000
.--.4------~>‘-.--------"1-.---------.-----.‘-w---.-----...-—---..-.-----------.-----..----.b.-.-----.---.---.---...
i usMppUNFTSp ' =15, =39, -39, ~35, =35, =35, 15, =315, =15, =35, 35,1 i
2 USMNPIITAN -3, 1, -3, -3, -3, 3, -3, -3, -8, -3, =3,
3 UsSnMPGC 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 10,0 0,0 | i
4 USSNUPGH 0,0 0,0 0.0 0,0 - 0,0 0,0 9,0 0,0 0,0 0,0 0,0 |
S UgShPNPTHM ' 0, 0, 0, 0, 0, 0, 0, . 0, 0, . . 0, S0, ,
& USSPPINASE=2 -19n, =190, 190, =191, =190, =190, -190, =199, «190, «i{90, -190,1 !
1 uUssnPUnNPY-2 =10, =10, =10, -l0, -0, =10, «i0, . <10, =10, -10, =10, '
A USSNPITAN 0, 0, 0, 0, 0, 0, 0, 0, 0, - 0, 0,1 i
;9 USSFuPGC _ 0,0 0,0 - 0,0 0,0 0,0 0,0 0,0 © 0,0 0,0 0,0. 0,0 |
10 USSFNPRGH o n,0 0,0 . 0,0° 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 I~
1] USSFPINASE =2 -o2up, 2ue, 2ue, euz, 2lue, 242, 2025, eue, 2ue, 242, U2, !
12 USSFPUTRN 0, con, .0, n, S0, 0, 0, 0 . 0y 0, 0,! 1
13 USTRPNPTMFW upR, 523, 558, 59y, 628, 663, . 698, 133, 768, 80%, 83A, |
10 USTNRUNASEFW . 103, 10y, 103, 10y, §0%y, 103, - 103, 103, 103, fos, 103,1
1S YMT/FM 0.0 0.0 0,0 0,0 0,0 0,0 . 0,0 0,0 ° 0,0 0,0 n,0 |
16 vMt/w n,0 L0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,01 - '
17 YMTMYUALHE ~ 0.0 0.0 0.0 n,.0 0,0 0,0 0,0 - 0,0 040 0,0 0,0 |
18 JMIRe/K p.h20 0,020 - 0,020 0,00 0,020 0,020 0,020 0,020 0,020 0,020 0,020
19UMTIe/K _ 0.0 0,0 . 0,0 0.0 0.0 0,0 0,0 0,0 0.0 0.0 2,0 |
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1982
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1987
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49
S0

DunAlTIAS
LFFC
EFFCa
LFFCCN
EFFrCDe
EFFrCF
EFFrcFe
LEFFCFO
LFFRFDe
EFFCLD
LFFCLDa
EFFCLF
EFFrLFa
EFFLuD
EFFCMD
FFFcgn
LFFESha

. LFFCSF

EFFCSF e
CFEN
[FFie
LFFHCD
FFENCD
CFENCF
LFFHCFa
EFFIED
EFFHFD
FEFIYD
LFFHL D
EFFULF
EFFIFa
FFFID
tFFHMN
TFFItSD
[FFHYNW
[EFHSY
LFFHSF e
Fpmupc
GMTWN/NE R
GRPUT/MNFR
GRPIT/PTIR
NEFMYUSFM
HEFMG 4 /F N
MPMF T
HpRe NG /R
HPRESC /N
MPRMIN/R
HPRMFW/R
HPRPAC /R
Hvusn/n

n,n
n,
n,

-
5.00
0,04}y
0,974
0,994
N,%n0
0,130
713,210
n,193%
0,0nt
0,000

T 0,057
0,137

0,157

)

>NV S WP EDDwWVNCCOC D

5,00
0,941%
0,971
0,994
n,312

n,122°

73,2710
n,19%
n,Na0
0,050
n,084
n,13R
n,15h

R T R R I R T R Y Y T A

n,n

0,

0,90}
0,974
0,994
n,3113
0,117
13,210
n,194
n,nS°
0,051
0,056
n, 119
0,156

0,0
0.

0.
12,
A7,

5.00
0,903
0,974

0,994

0,315
Nt
73.270
0,195
0,059
0,052
0,056
0,140
0,156

{qR} J9AU |9AS 19R6
0.0 0,0 0,0 0,0
0. 0, 0, n,
oo 00 no - 0.
16, 19, 19, 19,
P-sl 260 ?bl ?6.
n, 10, 10, 10,
1, 14, i, 14,
. ‘60 lq. ‘Qo |q|
3, 2h, b, 2h,
16, 19, 19, 19,
2'.. 2b, 2h, 26,
8, 10, fo, 10,
11, la, 14, . 14,
16, 19, fa, 19,
23, 26, 26, 2b,
16, 19, 21, 2l
23, 2h, 2f, a,
8, to, 1o, 10,
1, 14, 1u, 14,
0- o! n. 0.
o, 0, 0, 0,
‘bn lqﬂ ‘Q' lq'
?3. ?60 ?b. ' . Pbg
. 8, 10, 1o, 10,
1, -1l 14, T4, -
16, {19, 19, 19,.
Plu ?60 26. ?60
'60 ‘QO ‘Qa ‘Q'
23.,. 26, 26, . 26,
8, 1o, fo, 10,
1, 14, fu, ta,
16, 19, 19, 19,
23, 2b, 2h, 26,
“yh, 19, 21, 21,
23, 26, 28, 28,
6. ]ol ‘0' ‘0.
i 14, 14, 14,
5.00 5,00 5,00 5,00
0,943 0,943 - 0,943 0,94}
0,974 0,974 0,974 0,970
0,994 n,994 0,994 0,99U.
0,318 0,317 0,31A 0,318
0,106 0,102 0,096 0,094
73,270 13,270 13,2710 73,270
0,195 N, 196 0,197 0,197
0,058 0,057 0,057 0,056
0,053 n,054 0,055 0,086
0,056 0,056 0,056 0,0%6
0,1 0,042 0,103 0,104
0,15% 0,155 0,154 0,150

0,0

0,

0,
19,
26,
10,
14,
19,
2b,

19,

26,
10,
19,
26,
2!,
28,
10,
14,
o,

0,
19,
26,
10,
14
{9,
b,
lq.
26,
10,
fa,
19,
26,
i,
28,
1o,
lu|
5,00
0,943
0,974
0,994
0,318
0,090
73,270
0,198
0,05%
0,097
0,058
0,105
n,154

0,0
(UM
n,

lo,
26,
10,
1,
fe,
26,
19,
26,

1o,

la,
{9,

14

' .
5,00

0,943
0,974
0,994
0,319
0,087

13,2710
0,198
0,055
0,058
0,055

0,147 .

0,153

5,00
0,98
n,91u
0,994
0,319
o,0n3

13,210
n,199
0,054
0,060
0,085
0,14R
0,158
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THE WHARTON EFA. MOT| EMICLE DEMAMD MOnEL
MARCH COMTRUL FOR HYRRIDS

1

?inLt 20,10 EXOGENNUS ASIUMPTINNSG

Live 1 T e M C. 1979 tern 108l 1902 .. 1983 1984 1988 . {9ns 19R7 1908 19RY
1 Hpnwnt /R 0,077 A,077 0,076 0,076 0,07h 0,076 0,075 0,075 0,075 o L0Td o 070
2 hrnwsc/n . .|n|' o.jnl .lﬂ? .lnl n,103% .100 o,lnu 0.105 o.lnh 106 .|n1
3 nupwon,p0 3R, n0 19,540 o 13 40,55 40,8 40,91 40,78 un, 39 39,76 su.eo 31, RS
4 OmviIACFHR 0,naey N ORY n,nau 0,080 0,076 0,072 n,069 0,065 n,n62 v,059 0,086
S Pruyyl-truy 150 7 1600 17},8 18U, 195,33 207,0 219,5 232,6 26,6 2nf 0 7 2771
6 PSCRAPAV 85,22 89,19 23,96 98,66 103,59 108,77 ffu,21 119,92 125,91 132,21 13AR,R2
T i/nangce 0,1hy  'D,163 0,168 0,163 0,163 0,143 N, 163 0,163 0,163 0,163 - 0,18}
& Pu/nADFD 0,265 n,r6h n,265 0,265 0,265 0,269 0,265 0,765 0,265 0,265 ° 0,265
CINTVETYIRIN | 0,229 n, 279 0,229 0,229 0,229 0,229 n,229 0,279 ,0,229 0,229 0,229

10 Puznabp,Mp n,tno n,1nQ n,1R9 0,1n9 0,189 0,189 0,1R0 0,t1A9 0,189 0,189 n,1R9

11 PuszuAnySY 0,192 n 182, 0,192 0,192 0,192 0,192 n,192 0,197 0,192 0,192 0,192

12 Furiny N2,668% 42,663 U2 663 U2,661 U2,6b63 U2,663 42,661 U2,6b3 U2,663 U2,668 u?,bk)

13 Txnnwn 0,0 0,0 - 0,0 0.0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

10 YxpnwNeY 0,0 N0 n,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

1S TYRIMED 0.0 0.0 0.0 0.0 0,0 0.0 0,0 0,0 . 0,0 0,0 0.0

16 TxHnuhLT 0.0 0,0 0,0 0.0 0,0 0,0 0.0 0,0 - 0,0 0,0 0,0

17 TyROWHHD n,n 0.0 0,0 0.0 0,0 0,0 0,0 0,0 0,0 0,0 0.0

18 1xRNWNST 0.0 0,0 0,0 0.0 0,0 0.0 0,0 0,0 0,0 0,0 0,0

19 TxRPICT 0,0 n 0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 00 0,0

20 TxnpnFn 0.0 0 0 n,o 0,0 0,0. 0,0 0.0 n,o0 h,0 0,0 0,0

21 TxRPIIMD 0,0 0.0 0.0 . 0.0 0,0 0,0 0,0 00 0,0. 0,0 0,n

22 Txnupnsy 0,n 0.0 0,0 - 0,0 0,0 0,0 0.0 0,0 0,0 n,0 0,0

23 Typwrnanurn 5,02 S.IA 5, 34 5,50 5.66, 5,82 5,.9A 6,14 6,30 6,u7 6,64

U USCNCIIRA Jinn, 3050, 3000, 2900, 2800, 2150, 2700, 2100, 2700, 2100, 2100,

25 uscnntisp 217 0 207,0 19RA,0 183,0 16A8,0 158,0 150,0 150,0 150,0 Iso,u 150,0

26 USCNFANTS 0,A75 0,RSN 0,A00 0,750 0,700 0,675 0,675 0,675 0,675 0,675 0,675

21 uagprop . 0.0 a.0 0.0 0,0 0,0 0,0 0,0 0,0 . 0,0 0,0 0,0

28 bIsCnruCyy| 0,150 0,200 0,300 0,400 0,450 0,500 0,550 0,550 0,550 0,550 0,550

29 USCPEACYL 0,600 0,550 0,500 0,uso n,u00  0,350. 0,300 0,300 0,300 0,300 0,300

30 LsChPOPTM/Y 0,940 CTY] 0,969 0,969 0,969 0,969 0,969 ° 0,969 0,969 0,969 0,949

31 UISCAPIIRASF =2/ T n,833 0,833 0,833 0,833 0,A33 0,833 0,R33 0,A33 0,833 0,848 0,R33

32 UaCeciRA < PRAS . PRV, 2n08, 2780, 2152, 212s, 2698, 2698, 2698, 2698, 2b69R,

33 USCENTISP a8 12,8 1311 109,4 107,8 106,2 10U, 6 - 1ou,b 104,06 lod,e - {o0n,s

Yu USCFHAUTO 0,550 0,450 n,450 - 0,uso 0,450 0,450 0,050 0,450 0,450 0,450 '0,usp

1S USCFFND 0.0 n,0 0,0 0,0 n,0 0,0 0,0 00 0,0 0,0 0,0

36 VISCFRUCYL 0,A50 0,150 0,850 n,AS0 0n,AS0 0,850 0,8%0 . 0,450 0,850 0,850 0,8%0

Y7 USCFERCYL 0,450 n,isn n,150 0,150 0,150 0,150 0,150 0,150 0,150 0,150 0,150

38 N8k DrUKRA 3R0n, 3100,  3s00, 3656, 3300 3250, 3200, 3200, 3200, 3200, 1200,

39 USFANTSP 281,0  27r0,0  259,0 2u2,0 22a,F  216,0 210,0 210,0 210,0 210,90 210,0

o USFnrANTO 0,980 0,970 0,950 0,925 0,900 0,875 0,850 0,850 -0,R50 0,850 0,850

uf 1IRENFOD 0,0 0. - 0,0 0,0 0.0 0,0 0,0 n,0 - 0,0 0,0 . 0,0

42 lISFRFaCYL 0.0 #,025 n.050 0,075 0,100 0,125 0,150 0,i50 0,150 -0,iS0 0,l%n

U3 USENFACYL : n,100 0,200  0,¥00  A,4d0 0,500 0,600 0,650 0,650 0,A50 0,650  0,A50

0y USFPPAPTIZT bo0ge 1,000 1,000 4,00 g 010 1,010 [,014 1,04 {,010 1,014 1,074

S USFNPIIRASE=2/T 1,019 1,019 1,019 1,019 1,019 1,019 1,019 1,019 1,019 1,019 1,019

Ue UaLNCHRA ugon, unoo, 3RS0, 3100, 3600, 3550, isoo0, 1500, 3500, 3soo0, 3son,

a7 uaLnnisp ‘ 351, 0 36,0 318, 0 298,0 2Ry, 0 272,0 265,00  ?a5,0 265,0 265,0 265,0

up LSLNFALITD 0,970° 0,90 n,e50 -0,9%40 0,920 0,900 0, RAO 0,BAD 0,RB0 0,8R0 0,B8A0

59 USLNENN 0.0 n.o 0.0 0,0 0,0 0.0 0.0 0,0 0,0 040 040

* ..-.--’-------.--'--------.---—----’-—-----‘--------.-.-'--------------.--—-----.----ﬁ--'----.----'---------.
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THL. VHARTON FFA MOTQT ;;lll(‘,L[ NEMAMD '?;lnn[L

MARCK CONTRI JR HYRRIDS
- A TARLE 24,10 EXNGENOUS ASSUNPTINNS
LINC T 1eM L tonn 19R] 1982.  lon} 1984 1985 196 1987 198A 1YAq
L UsLNEaCYY, 0,001 0, nns n,nio0 0,020 0,050 0,100 0,150 0,150 0,15n 0,150 0,150
2 UsLPFACYL 0,050 o 100 0,150 0,200 0,250 ° 0,300  0,3%0 0,350 0,350 U,3%50 0,3So
3 USLAPORPTIYT 1,014 IIRY 1,030 1,034 1,034 1,030 ° 1,034 1,034 1,034 - 1,0%¢  {,034
h UL APIAASF=2/T 1,62 1,62) 1,621 1.621 1.h21 {1,621 1,621 621 teb21 " 1,621 1,621
S HSLFGUHA , 31he,  Vina, - 300U, °9R%, 2923, 2865, 2808, 2A0A, 2NOR,  2HO0A, 280n,
6 USLFPISP AT qeRL 0 1RS,9 13,4 1ho,9 150,5 (54,1 154,1 156,10  156,1 196,1
3 USLFFANTN 0,680 . 0,500 n,u90 . n,a70 0,450 0,U50 0,450 0,050 0,430 0,450 n,us0
8 USLFFIN 0.0 n;0 0.0 0,0 0.0 - 0,0 0,0 . 0,0 0,00 0,0 0,0
9 NQLFFALYL - 0,600 a,k0N 0,600 . 0,600 0,400 0,600 0,600 0,600 0,600 0,600 0,600
10 USLFFALYL 0,400 N0 n,noo 0,u00 0,000 n,4n00 0,4n0 n,400 0,u00 0,4n0 0,400
1t usMnghan 3550, 3nsa, Yao0, . 3250, Ylon, 3050, 3non, Inon, Sooo, ino00, Jpoan,
12 Usinnise . 263,0 2un,n 23A,0 218,0 19a,0 1890 180,0 180,0 180,0 180,0 180,0
13 UIUNFAINTN 0,900 0,A%N 0,000 0,775 0,750 0,725 0,725 0,725 0,72% 0,725 0,725
14 US§YNFND 0,0 n.n 0,n n,o 0,0 0,0 n,n n,n 0.0 0,0 0,0
15 USMDFRaCYL : 0,0 0,025 0,450 0075 0,100 0,150 0,150 0,150 0,150 0,150 0,150
16 UgHNF6IYL 9,200.° 0,350 0.500 0,650 0,700 0,700 0,700 0,700 0,700 0,700 0,700
17 UsMnpODIM T 1,047 1,017 1,017 1,017 i.,017 1,017 1,017 1,017 1,017 1,017 1,017
10 USMHPIINASF=2/T 0,929 0,979 0,929 0,929 0,929 0,929 0,929 0,929 0,929 0,929 0,929
19 UssnciiuA ’ 2e0p, 2550, 2500, ’unon, 23R0, 2330, 2300, 2300, 2300, 2300, 23ng,
20 Uesnnisp 18,0 135,0 130,0 125,0 115,0 110,0 105,0 {05,0 105,0 105,0:  10S,0
21 ussnrAptQ h,600 0,575 0,550 0,525 0,475 0,425 0,400 0,400 0,400 0,400 a,400
22 UssSnFOn 0.0 0,0 - 0,0 0,0 0,0 0,0 6,0 . 0,0 . n,0 0,0 0,0
23.ussnpuagyl. 0,750 0,775 . N,A00 0,825 0,RS0 0,875 0,200 0,900 0,900 0,900 0,900
20 USSPhFbLCYL 0,250 0,225 . 0,200 0,175 0,150 0,125 0,100 0,100 0,100  0,ino 0,100
25 ussnenpimgg 0,922 n,927 0,922 -0,922 0,922 0,922 0,922 0,922 0,922 0,922 0,922
26 1ISSDPPURAGF -2/7 n, 729 0,72R 0,727 0,726 n.7§§ 0,724 0,723 0,722 0,721 0,720 0,719
271 NSSKFCIRA 2293,  225A, 2224, 2191, 2154, 2126, 2094, 2094, 209u, 2094, 2094,
2A USSFNPISP 23,9, 9.1 90,2 .BAL U Ap,b 84,9 83,2 83,2 A3,2 88,2 83,2
29 USSFFAITH 0,350 0,250 0,”50 0,250 0,250 0,250 0,250 0,250 0,250 0,250 0,250
30 USSFFND T 0.0 n,o 6.0 - 0,0 - n,o 0,0 0,0 0,0 0,0.° 0,0 0.0
31 USSFFUCYL 0,950 $,950 0,950 - 0,950 ~ 0,950 0,950 0,950 0,950 0,950 - 0,9%0 0,950
32 USSFFHCYL . 0,050 n,0nSn 0,050 0,050 0,050 0,050 0,050 0,050 - 0,050 0,050 0,050

...---...-----.-.--.-.----.-.----q.----..-..-~--....-.----.--.-----.----.-..--.--....--v-----.----.-------..
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THE WHARTON EFA MOTI EHICLE DEMAND MODEL . . 'GF
MARCH CUNTRb; rOR HYARIDS

TARLE 24,10 EXOGENOUS ASSUMPTIONS

LINF 1 TEM . 1994 1994 19092 7 1993 jo9u 1995 1996 1997 1998 1990 2000
LA LR S L LR Ly X L e e L L L L R L I I R e e o Y L L L L L L L L Y Ry e
1 Dusantng n.o n.n 0,0 0,0 . 0,n- 0,0 0,0 0,0 0,0 . 0,0 0,0 |
2 LFFC 0, 0, 0, 0, 0, 0, 0. 0. . 0, 0, Lry
JLFFCoe 0, - 0. 0, 0, 0, 0, 0, 0, 0, 0, 0.1
[}] IFN‘.CD ) |Q._ 'q.r IQ. lqc |q| lqc 1?. lq. |Q. |°. ‘ loul
S [FFCCNa 2h, 2h, 26, 26, 26, 26, 26, - ’6, 2h, 2h, 26,1
6 LFECCH 10, 10, - 10, 10, in, 10, 10, 10, 10, 10, 10,1
T LEFrCF s a, ta, ta, in, 14, 14, 14, 14, 14, lu, da, o
8 LFFCFD 19, 1a, 19, 1, 19, 19, 19, 19, 19, 19, 19,1
9 [FFCFNa ’h, 26, 2b, 26, 26, . 26, 26, 26, 2h, 2h, 264!
10 EFFLID 19, 19, 19, 19, 19, 19, 19, 19, 19, 19, 19,1
11 EFFrLD 2h. 26. b, 2h, ?b, 2b, eh, 2h, . .26, Pb. 2h.l
12 LFFrLF 1o, 1o, 10, ie, 10, 10, 1o, 10, o, 10, 10,1
13 [EFCLFe lu, ta, 14, - ta, 14, 1a, 14, 14, 14, ta, 14,1
JU LFFEMD la, 19, 17, 19, 9, 19, 19, 19, 19, 19, 19,1
15 FEFCMD 26, 26, 26. 2b, 26, 26, eh, . 26, 2h, 26, 26, |
16 LFFCSD a1, 21, 21, 21, el 21, 21, 21, 2l el, 21, .
I7 EFFRSNe 2H, 2R, 28, 28, 2B, 28, 28, 28, 28, 28, 2R, I
18 EFFCSF 1o, 1o, 10,. lg; 10, 10, 10, 10, 10, 10, 10, A
19 [FFLSFa 10, 1u, 1a,; -1, 14, 14, 1u, 14, 14, 14, g, - '
20 LFFN : n, -0, 0, 0. 0. 0, 0. 0, 0, 0, 0,1 '
21 FFFHY n,. n, 0. 0. 0, 0, 0, a, 0, 0, L0,
22 LFFNED 19, o, 19, 9, 19, 19, 19, 19, 19, 190 1941
23 LFFHCNa 2h, 2h, 26, 26, 26, 26, 26, b, 2h, eb, . 2b.1
2U EFFHCF 1o, 10, 10, 10, 10, 10, 10, 10, 10, i, Pa,t!
25 EFFHCFa 1a, A4, ju, 14a, 14, 14, i, 14, 14, tu, 10,1 . -
26 LEFHFD 1o, 19, 19, 19, 19, 9, 19, 19, 19, 19, 19,1 o
27 [FFHFDNa 2h, ?6, 26, 26, - 26, 26, 26, 26, 2h, 26, 26,1
28 EFFHLD e, . 19, 19, 19, 19, 19, 19, 19,. 19, 19, 19,1
29 EFFIINa 2, 26, 26, 26, 26, 26, 26, . 26, 26, 26, - 26,!
30 EFFHLF 1o, In, 10, lo, 10, 10, lo, 10, 10, 1o, . 10,1
Y1 EFFNLFe la, 1a, 14, 14, 14, 1d, 14, R la, ta,! o
32 CFFHMD la, 19, 19, 19, 19, 19, 19, 19, 19, 19, 19, | n
33 EFFHMDG 26, 26, 26, 26, 26, 26, 26, 26, 26, b, 2b, | Co '
38 [FFHSD . ?.|'. ?l. el 21, 2!, 21, 21, el el 21, 2l,!
IS [FFHSDe 2R, 2R, 28, 28, ’8, 28, 28, 28, 28, 28, 28, |
16 EFFMSF 1o in, 10, 10, 10, 10, 10, 10, 10, 1o, to,!
Y7 EFFHSGF oA, ta, 14, - 14, 1u, 14, g, 1u, 14, 1u, 14,1
38 FRunpr 5,00 5,00 5,00 5,00 5,00 5,00 5.00 5,00 5,00 5,00 9,001
19 GMIwn/MER 0,90y 0,943 0,943 0,943 0,943 0,943 0,94} 0,943 0,943 0,9¢3 " 0,9431
uo GaPItT/MER 0,974 0,970 0,904 0,974 0,90 0,974 0,974 0,774 0,974 0,970 « 0,970}
4] GRPUT/PTR 0,9 0,790 n,994 0,994 0,99uU 0,994 0,994 0,994 0,994 0,994 0,991 i
02 NEFMYIU/FM 0,340 n,320 0,321 0,321 0,322 0,323 0,324 . 0,325 0,326 0,327 0,308
Uy NCFMSHF I 0,080 0,077 A,075° 0,07 0,071 0,067 0,068 0,065 0,060 0,061 0,061 : : ‘
4y MPMFY 13,270 7%v,270 73,270 73,270 73,7270 73,270 73,2r0 713,270 13,270 13,270 13,270] ' '
us NpngmC /R 0,200 0,200 0,201 n,202 0,202 0,203 0,200 0,204 0,205 0,206 0,206l
e NPRFSC/R 0,084 0,053  0,n52 0,052 0,051 0,050 0,050 0,049 0,049 0,0uH 0,0uRi i
Ul HPRMIN/R 0,0ht n.0h2 0,063 0,064 0,066 0,067 0,068 9,070 0,071 0,078 0,074 ' '
g HPUNEW /R n,n4s n,05% n,0%5 0,05% 0,054 0,054 0,054 0,050 n,ns4 0,054 0,050l . -
U9 ueppacyn 0,109 0,150 0,151 n.152 n,153% 0,154 0,156 0,187 0,158 0,159 0,160 :
50 MPRAA/R 0,152 0,187 N, 152 © 0,151 0,151 0,150 0,150 0,150 0,109 0,09 n,1u081
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THE WHARTION EFA MO VEHICLE NEHAND MODEL
MARCH COMTROL FOR HYRRIDS

Tanit ?H,IU EXNGENNOUS ASSUNPTINNS

L 1T 1M . 190 a0 1092 -'1woﬁ . tean |wos 1994 1na7 1998 1999 2000
1 hepRwa n,0710 n 071} 0,07} o 0/3 m nt2 0, 072 0, 072 0,072 - 0,011 0,071 00,0711
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S PeuitYei7u? 273,17 MIL,3 0 33n,0 39,8 170,A 393,0 16,6 uul,e Ung, | 4an, ¢ 526,01
6 'SCRAPAY 145,76 153,05 A0, 70 168,70 177,17 186,03 195,33 205,10 215,35 226,12 237,u%
T Pu/mAnIGY 0,1h3 6163 n, 16} 0,163 n,163 0,163 0,14 0,163 0,163 0,168 TSN
8 Mi/MaDIFD #, 265 0, 2hS 0,265 0,265 0,065 0,265 0,265 0,26% 0,265 0,26% 0,245
9 PHZNADILT 0,229 n,2p0 0,229 0.220 0,229 0,229 0,229 0,229 0,229 0,229 0,229

10 Tiznan.np 0,180 n,1Rq n,1a9 , 189 0,189 n,1A9 0,1R9 n,)A9 0,189 0,!89; 0, 1A9]

11 PU/HAD AT 0,19 n, 192 0,192 - 0,172 0,192 0,192 0,172 0,192- 0,192 0,112 0,1921

12 Ry ) 42,003 U2 ,66% U2, 663 u? 663 42,663 U2,6K3 U2,66Y U2, 6HY 02,66) U2,663 4R, k63|

13 Txnnun b0 n,0 0.0 . 0,0 0,0 0,0 0,0 0,0 0.0 0,0 - 0,0 |

14 Txnnwnet n.n 0.0 0.0 1,0 0,0 0,0 0.0 0.0 0,0 nyn 0,0

15 TYRWHED en n,0 n,n 0.0 0.0 0,0 0.0 0,0 0,0 040 0,0

1 Tennwig I N, 0,0 0.0 n.0 n,n 0,0 0,0 0.0 0.0 0,0 0,0

17 Txinelun n.o U, 0 0,0 0.0 n,0- 0.0 0.0 0,0 0,0 hy0 0,n

18 TynmuMss n,n T 0.0 0,0 0,0 0.0 0,0 0,0 0,0 0,0 n,n 0,0

17 Yeneucy Ui 0.0 0.0 0,0 0.0 0,0 0,0 0.0 0,0 0,0 0,0

20 Txpeufn 0,0 0.0 0,0 0.0 0,0 0,0 0,0 0,0 0.0 0,0 0.9

21 Tynmmyg n,0 0.0 n,n 0.0 0,0 0,0 . 0,0 0,0 0,0 0,0 0.0

22 1«RpPuST 0.0 0.0 0,0 0.0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

23 TXRMIDAITO h,R? 7.00 1,20 7.39 7,59 7,80 B.01  B,R2° 8,4s B,67 R,0}

20 uscnrhei 2100, 2700, 2r0n, 2100, 2100, 2100, 21vn, 2100, 2100, 2100, 2190,

25 lscnnig® i1sa,n 150,0 150,0 150,0 150,0 150,0 1s0,0 150,0 150,0 150,0 150,0

26 HseCnr Al 0,h15 IUMCRA] n.61s n,h478 0,475 0,675 0,675 0,675 0,475 0,674 0.574%

27 1SCOFND Ny 0,0 n,0 0,0 0.0 0,0 0,0 040, 0,0 040 0,0 |

28 tisChracyl A,550 " n,%8n 0,550 0,550 0,550 . 0,550- 0,550 0, 550 0,450 0,5%0 0,ss501

29 USCNEAC YL 0,300 n,i0n 0,300 0,300 n,300 0,300 0,300 0,100 0,300 0,300 0,3n01

" Y0 UsenpuapIn/T 0,940 0,70 0,969 0,969 0,969 0,969 0,969 o.Obq 0,969 0,949 0,969

Y1 VSCPPIRASF=2 /1 0,R3Y 0,A3Y  0,A3Y  0,A3Y  0,R33 0,R3Y 0,833 0,A33 G,A3}  O,H83  0,A3S|

32 USCFenpn . 2h9R’, 2h98, 269A, 269n, 2698, 2694, 2698, 2698, . 2K9A7, 2698, 269n, |

33 uacrnisy 104, n 10y 4 101,56 100,68 10a,6 104,86 104,64 104,6 10¢,6 104,6 100,61

Y4 HISCrFBNTN . 0,l50 0,456 0,450 0,450 0,u50 0,450 0,450 0,850 0,450 - 0,450 0,us01"

35 USCEFNND . 0.0 0,0 n.o - o, o 0.0 0,0 0,0 6,0 0,0 040 n,0 1

Yo USCERFACYL 0,150 n,A%50 0,850  -0,8%0 0,850 n,850 0,850 0,850 0,A%0 0,850 0,88n)

37 HSCTFACYL 0,180 n,15n 0,150 n.lso 0,150 0,150 0,150 0,150 0,150 0,150 0,150

38 HLsFEncHRN Yenn, 32nn, 3200, 3200, 3200, 3200, 3200, j2oo, 3200, 200, 3200,

17 USKERNTSP ' 210,00 2100 210,0. 2100 210,10 210,0 210,0 210,0 210,0 210,0 210,01

0o HSFHFATH n,ASN 0, AR50 n,AS0 0,AS0 n,ASN 0,850 0,AS0 0,H50 0,850 0,R%0 0,RAN

ay UusEnFNn 0,0 n.n 0.0 0,0 n,0 0,0 0,0 . 0,0 0,0 N0 n,0 {

2 VSFREALY : 0,140 0,160 n,150 n,150 0,150 0,150 f,150 0,150 . 0,1%0 u,150 0,1501

43 LSFNEACYL U, hu0 (LY N LY n,650 0,690 0,650  0,K50 0,65 0,450 0,650 0,650

Ui USENPDIPTULTY 1,014 1,004 1,014 1,010 1,nid4 1,014 1,014, 1,014 1,010 Lyata 014

05 SEPPIUNASF =2 /T - 1,019 1,010 1,017 Y {1,019 1,019 1,019 1,019 t,019 1,019 1,019 1,0191

Up gL nrtiud $snn, 3500, 1500, ssnn, 1500, 1500, 3500, 1500, 1500, sgnon, 1500, 1

47 vsLonise L5 .0 265,10 265.0 . 265,0 265,0 265,90 265,0 26%,0 2h5,0 2hS,n 2h%,01

un bsLpFANTOD N, ARY 0, RHAD 0,880 - 0, BRD 0, ARD n,RKO n,RHRN 0 ,RK0 0n,RRN 0, HK0 0,ARNDI

a9 1sLnsnn 0,0 n,n 0,0 0.0 0 n,n 0,0 n,0n 6,0 ne0 n,0 !

-
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