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Bl.l PROGRAM DESCRIPTION 

·-HYBRID computes the fuel and energy consump-tion of a -hybrid 

~ehicle with a bi-modal CQntrol strategy over specifie~ component 

drivi~g cycles. -Fuel arid energy consumption are computed separately 

for the two _modes of operation. The_ program also computes yearly 

averag_e fuel and energy consumption using a composite driv:i:ng cycle 

which varies as a function of daily travel. 

The distribution of daily travel ·is specified as input data, 

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

in each of the composite cycles 
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* This representation is a bit fictitious in that it models the 
brakes as being at the transmission input. However, -this is if 
no significance as far as the propulsion system computations are 
concerned. 
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GRC FOR' ::tAN CODING FORM =lCH CORPORATION I I GENERAL Rf 

l----=:::___ /-I~J(.[i' .. : --· ---------------------+-NA_M_E-------~-----__;._.j 
l:=__ __ (n~I ,y 7JI?o GRIJ m DATE .\ P1E OF ,;;, 

------------------------------------------------~~------------------~--~--~~~~ 

I ·r-l-- ·-- FORTRAN STATEMENT 
T STATE- c --------------------------------~~~~~~~~----------------------------~--~------------~ 

!v MENT 0 Co ZERO 

NO. T I
'Ep N o· ALPHA 0 

1 =ONE 

I=ALP.HAI 

2= TWO 

Z =ALPHA Z 

SE RI·A L 
NUMBER 

' ;>_[_~~~~ '~~ ~ ~1:> <11••11>116117118 19 20 2•12212li2412>12612712E129130 311321331}4 3>136137138139140 41142 43 44 4> 461471481491>0 >II>Z1>3[>4J»i>6[HJ>8 >9160 61162163164 6>[66[67168[69170 11112 13174 7> 7s 77!1BP9180 

f- ...i-LJ ___ I __Lj __ 1-c~~~:tfll/lb 1D1/} '/ /)1; I I I I I I I 

r- __LLL --lbV:'t~ _~__LL.Jf!ll/1£1c.f!.1o 1 1 ·~ 1 1 1F1C.1D1L 

__ LJ"j)_tf./~---=J(JJt) J 1 lJISIF-1C..1C11) 1 1 1•1 ~ 1•1 1 1 

I I I I I I• I I I 

I I I lfi/J_It-t/ J5 {;., 

I tPt!-Lf IC..(/J 1Pt!JJJ1 

I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I' I 

, ~Bs-~F{! .. lMPttiJ,R.~ 1 1 1 1 1 1 1 1 1 

_ _J_ __ l_L __ £(]1~1__1._1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

1---L_i_[ ______ I_L.l __ [l I 11-1111111 II I 1111111111 1 I I I I l I I 1 I 

r--_L_i__t_ __ ~___~._~__i31AITITIEICIYI ~vn~r/!1 11 , , 1,1 i, 1111 I I .I I I l l l l 

- _LJ_JV D D.S_Q_Jd I I I tC!.I/1 Gl<t:.IF,F I I I I I I I I I I I I I I I l I I I I I I I I I I I I I I I I I I I' I 
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3TIHECZQOl,SPEEOC200l,NPRTCC3l,DTCC3l,TFC(3) 
4,FCIOLE,PINNLD . 

c --·· -----· --- --·---·------,----- -:-c-··--~ -,iAR-IABLEs· r'N. ··c<lt1HoN ·: -- ·- .. _ _ _ 
000003· COMMON FA,FR,FAC,FNET,TDO~TTO,RPMDO,RPMTO,VMA~S2,SKALE,PSO,PEQ 

-----·------ 1PE_02,_P.'fO,P.~02,PGO,PG02,PBRK,PBRK2,FG,PD,PT. .. _ ... ______ .... _ .... 
c 

00 00 0 3 REAL YDOT(20l,YC20l,INT1,INT2,V(o),A(3),YTMPC20) 
._ o. o_o .o Q 3 - -- REAL_~Kl80) _. .. .. ........ - ______ __ 

00 00 0 3 
000003 

- ·i - ----· ------ ·······- ... 

00 00 0 3 
c -- ... - - . 
c 

000003 
000017 

c 
C· 
c 

000034 
00 00 4.2 
00 00 46 

c 
c 
c 

00005'+ 
00!1064 
00 0101 
'000105 
000111 

c· 
c 
c 

000126 
00014'+ 
000150 
000154 

c 
c 
c 

0!10172 
00 0201] 
00020'+ 
000206 

· R E A l D IS T ( 3 ) , FC 0 N S C 3 l , F C C N S 2 ( 3 ) , E C 0 N S C 3 ) , E C 0 N S 2 ( 3 J , · 
. REAL ODI SCH ( 20) , CYCLES C 2 0 l., DSUP C 3 0) , ONC ( 30 ) , GAMMA ( 3 0, 3) , FC BAR ( 

__ tfC8AR2p __ O) ,ECBARC30J ,ECBAR2(30 l,R_ANGEC30J,FCMAVC30) ,E_CMAVC30l, 
2RFRAC(.30l,DBARC30) ,PHEZ(20) .. 

REAL ECHEC3l,ECSYSC3l,EHEBARC30l,ESYSBRC30) 
INPUT ENGINE DATA 

RFAO oOO,NPWR,PHEZRO,FCDL,FUELSG 
READ 610,CPHEZCJl 9 BSFCCJl,J=1,NPWRl 

INPUT TRANSMISSICN DATA 

REI\0 510,EMUT 
PRINT 84() 
PRINT 845,EMUT 

INPUT AATTERY DATA 

READ oOO,NDOSCH,CHGEFF 
READ olO,CDOISCHCJ>,CY~LES(J)·,J=1,NDOSCHJ 
PRINT 850 
PRINT 980 
PRINT 910, COOISCH(JJ ,CYCLES(J) ,J=1,NOOSCH) 

!~PUT DIFFERENTIAL AND TIRE OATA 

READ 510,DRATIO,EMUD,RTIRE,CTIRE1,CTIRE2 
PRINT 1H5 
P~INT 880 
PRINT 885,DRATIO,EMUO,RTIRE,C~IRE1,CTIRE2 

INPUT ORIVING CYCLE DATA 

RF::AD 620,NCYCLE 
PRINT q15 
DO 45 JC=1,NCYCLE 
READ 625,NTCCJCl ,NPRTC<JCl ,NUNITS,DTC(JCl ,TFC(JCl 

: 



.) 
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1)00223 
100225 
Ll01J245 

c 
c 

NT=NTCCJCl 
~EAD 610, CT1MCCJC,J) ,SPECCCJC,Jl ,J=t,NTl 
IF ( NUNITS. NE .U GO TO __ ~-~ _ 

CONVERT MPH TO KILOMETERS PER HOUR 
c -.. ~rio (f2-~7 - --··-· 3 o -rio .4 a·. J= i, -N r -·--

ooo2si SPEDCCJC,J);SPEOCtJC,J)•1.6093 
___ OQ.~25~ ·--····· __ 40 (;O_~TIN_Uf ... ·-· -·------··--·-·--· .... ___ .. _ 

·,.; 000256 41 PRINT 920 
:!i 000262 ·PRINT <HO, <TIMCtJC,J) ,SPEDCCJC,J) ,J=1,NT) 

_ -~J!_Q~:O?. _______ 4~r_- (:_9~IJ~UE ____________________ ·-· _ ·- --··· _________ .. _ 
000305 . ~READ 6QO,NCOM~,OSTAV 

B-28 

HYBRID 

1 '" 0003.14 PRINT 990,0STAV 
00 0~ .. 2? ____ . _ . . PR ~NT .... 9.95. . ··-- __ ·- . --------··---·· _____ ... ______ . ____ . _ _ __ _ 
000326 00 320 JC=t,NCOMP 
000330 READ 610,DSUPCJC),DNCCJCl,(GAHMA(JC,Jl,J=l,NCYCLEl 

·- _Q00}~7 __ P~If-!! ... 81:-_ _?,0S~f~JC) __ ,D~C __ (JCl, CG~MM~CJC,Jl ,J=1,NCYGLE) 
000367 320 CONTINUE 
000372 DBAR(1l=DSUP(1l/2. 
000374 D0~ __ 4.§_ J_=_2,NCQM_P _____________________________ . ___ ··-·-- ··- -·--· 
000375 DBAR(Jl=COSUPCJ)+OSUP(J-lll/2. · 
000401 46 CONTINUE 

00 04 03 
~00410 

D00412 
OIJ0417 
000431 
000441· 
000443 
000445 
000452 
000454 
00 0457 
00 04 61 
0004E4 

00 05 01 
00 0 517 
000523 
00 0 52 7 
000545 
0!10561 
0!) 0 565 

.00601 
00613 

000625 
00 0631 

c 
c 

c 
c 
c 

c 
c 
c 

5 

IN PUT_ RUN OAJ A 

READ &OO,NCASE 
00 194 JCASE=t,NCASE 
PRINT 925,JCASE 
READ 610;PEOMIN,08~AX,PHEMAX 

PRINT 930,PECHIN,OBHAX 
SKALE=PHEMAX/OHEZ~O 
FCIDLE=FCDL•SKALE 
PRINT 800,FCIDLE 
DO 5 J=t,NPHR 
PHE(Jl=PHEZCJl•SKALE 
CONTINUf . -· .. . . 
PRINT 805 
PRINT 820, CPHE(Jl ,BSFC(J) ,J=l,NPWR) 

INPUT MOTOR/GENERATOR DATA 

READ 6~0,PMt"AX,Pto~IN,EMUH,EMUG,PINNLD 

P~INT IH1 
PRINT 812 
PRINT 815,PMM~X,PMMIN,EHUM.,EMUG,PINNLD 

READ 610,W~,EBMAX,EMURG,EMURG2 -
PRINT 855 
PRINT 810,WB,EB~~X,EHURG,EMURG2 

INFUT VEHICLE DATA 

READ 610 1 VHASS,OLI,CDA 
PRINT R90,VMASS,OLI,CDA 
V~ASS2=VHASS•OLI/RTIRE••z 

DO 190 JCYC=l,NCYCLE 
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~00632 PRINT 700 
100635 NTIME-=NTCCJCYCl 

-~09~37 NPRNT-=NPRTC_CJCYCl 
000641 OELT=OTCCJCYCl 
000542 TF=TFCCJCYCl 

__ 0~0_6_~~ ____ __ 0() _47 J=~ 9_NTI.ME. 
000645 TIME(Jl=TIMCCJCYC,J) 
000651 SPEEOCJl=SPEOCCJCYC,Jl 
00~~5-~--- ... ---~7 __ C_ONI!t~UE ___ ---·---- ____ . 

c 
C INITIALIZE VARIABLES OF INTEGRATION 
c 

00 50 J=1,20 
Y{J)=O.O 

50 CONTINUE .. -- - . . - - -- .. -· 
T=o.o 
K=NPRNT 

··--· . .. ... . . . . . . . .. 
COMPUTE VELOCITY AND ACCELERATION 

v ( _1 ) = 0 • 0 . - .. . .. -. -
V ( 3 l=SPEED ( 1) 

VC4l=INT1CDELT/2.,TIME,SFEED,NTIMEl 
. __ VJ. ~ l = I NT 1, ( 0 E L T , T H1 E, S PEE 0 , NT I ME l _ 

VCG)=INT1(3.•0ELT/2.,TIME,SPEEO,NTIMEl 
V(2l=VC3l•VC3l-V(4) 
GO TO 70 

GO V<1l=VC3) 
VC3l=Y<1U 
v ( 2 ) = cv ( 1, tv ( J) } /2. 
V(4)=V(o) 
VC5l=INT1CTtOELT,TIME,SPEED,NTIMEl 
VCol=INT1(T+3.•DELT/2.,TIHE,SPEED,NTIMEl 

70 AC1l=CVC4l-VC2l)/(3.G•OELTl 
A ( 1 l = A MI N 1 ( A ( 1 l , <3 • 8 ) 
A ( 2 l = r V ( 5 ) - V ( 3 l l I ( 3 • G • D'E L T l 
AC2l=AMIN1CAC2l,9.8l 

B-29 

HYBRID 

COMPUTF VEHICLE OPERATING CONDITIONS AT MAJOR TIME POINT 

105 

106 

CALL VEHICCV(3l,AC1l,T,YCOTl 
00 1Q6 JV=1,19 
EKCJVl-=YOOTCJV) 
CONTINUE 

TIME TO P~INT RESULTS -

IFCT.EQ.TF)GO TO 107 
K=Kt1 
IFCK.LT.NPRNTJGO TO 110 
K=O 

1 0 7 E B= Y C 1 8 l 
E82=YC19l 
Pq HH 710, T , Y ( 11) , PS 0, (Y .< J) , J= 1, 5) , P HO, P EO, PG 0, P B RK, V (G) , V ( 8), 

1l,VC14l,YC1Gl,E8,PM02,PE02,PG02,PBRK2,Y(7) ,YC9l,YC13l,YC15l,Y( 
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2E92 
01066 IFCT~LT.TFlGO TO 110 

001071_ DISTCJCYCl=YC12l 
00107·3 FCONSCJCYCl=YC16)/YC12) 
001075 ECONSCJCYCl=E8/(3.6•YC12ll 
0010j7 "FCONS2(JCYCl=YC17l/YC12> 

---o o 11-o r- -----_ -- -· £c-a-Ns 2 , J c vc-; ; E a 2 i < ·3 :&·· v '12 ; » -- - ---
oot1o4 ECHECJCYC1=YC8l/YC12> 

B-30 

HYBRID 

-- - --- . - - --- --··· ~ - ·:- . - . 

__ 00_110.&__ EC~_'(SJ_JCYCl=CYC6H·Y(8))/YC1~)__ . __ _ . 
001110 PRINT 940,YC12J,FCONSCJCYC),fCONS2CJCYCl,ECONSC~CYCl,ECONS2CJC~ 
001126 IFCT~GE.TF)GQ TO 190 

c ----------:-- -c-· ··------ IN-TEGRATE ___ T 0 -NEiT TIME --STEP_-- . 

) c 
001131 __________ 110 TTMF=T _________________ _ 

. , 001133 DO 170 ~V=1,3 
l .. 001134 JA=MAXOC2,JVl 

001137 _________ IFCJ~.EQ_.;n~.9 TO_ 121 
001140 - TTMP=TTMP+OELT/2. 
001143 121 OT=TTMP-T 
001145 _____ . __ _JFCJ\f_.;NE_~3~GQ __ J:0:!-~2_ -----· ___ . __ _ 
0 0 114 7 A C 3 l =' ( V ( 6 l - ( V T t1 P + V T H PL ) I 2 • ) I ( 3 • 6 • 0 E L T ) 

·001156 AC3l=A~IN1CA(3),q.8) 

001161 12Z VTMPL=VTMP 
001163 VTMF=YC11.l +EI_<-(11HJV-1P'1g)•OT 
001172 130 CALL VEHICCVTHP,AlJAl,TTMP,YOOTl 
101177 160 DO 17!l ~K=1,19 
J01201 EKCJK+19•JVl=YOOTlJK) 
001206 170 CONTINUE 
001212 00 .180 JK=1,19 
001213 YCJKl=Y(JK) +DELT ... tEKCJK) +·2.•CEKCJK+19)+EKCJK+38)) +EKCJK+57Jl/6e 
001224 180 CONTINUE 
001226 T=T+OELT 
001227 GO TO 60 
001230 190 CONTINUE 
001233 FCAV=O.O . . -·· 
001234 ~CAV=O.O 

001235 EHEAV~O.IJ 

001236 ESYSAV=O.O 
001237 00 300 JC=L,NCOMP 

001240 
001241 
00124Z 
00 121t3 
001244 
001245 
'10 1246 
101250 
1012~6 
00 1-26 3 
001270 

c 
c 
c 
c 

COMPUTE FUEL AND ENERGY CO~SUMPTION ON CO~POSITE DRIVING CYCLES 
FOR MODESt AND 2. 

FCBARCJCl=O.O 
FCeAR2CJCl=IJ • .O 
ECBARCJCl=O.O 
ECAAR2(JC)=O.O 
EHEBA~CJCl=O.O 
ESYSBRCJC)=O.O 
00 260 KC=1,NCYCLE 
FCBARCJCl=FCBARCJCl+GAMMACJC,KC)•FCONSCKC) 
FC8AR2CJCJ=FC~AR2CJCl•GAMMACJC,KCl•FCONS2CKC) 
ECBAR<~Cl=EC8AR<JCl+GAMHA<JC,KCl •ECONStKCl 
ECBAR2CJC)=ECAAR2CJCl+GA~~ACJC,KC)•ECONS2CKC) 
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B-'31 

HYBRID 

,. oo·i276 
)')1303 
J01311' 

. ! - 00 1313 
·'. 001320 

c 
c 

-C 
c 

''i . c :; c 

EHEAARCJC)=EHEBARCJC)tGAHMACJC.KCl•ECHECKC) 
ESYSBRCJCl=ESYSBRCJC)+GAMMACJC.KCl•ECSYSCKCl 

2 6 0- C 0 NT I NU E . __ . ·- ... __ .. 

COMPUTE RANGE ON MODE 1 AND CORRECT FUEL CONSUMPTION F6R NON~ZI 
BATTERY _ENER~Y_USAGE ON M.ODE_~,. FO~ COMPOSITE. DRIVING CYCLE. 

RANGE<JCJ=EBMAx•wB•oaMAX/C10oo.•ECBAR<JCl> 
.... FC 8}~ R2 CJC) = ( FC BA R2 _( JC l • E C BAR ( JC) -FC.B ARC J C r~E.CB AR 2 ( J C)) I ( EC BAR(. 

1ECBAR2 ( JC)) -

-- -- - . ·-- '·-- ------- ... C.QMP.t,J_TE_ .. f~~CTIO~ OF TOTAL DRIVING._·DONE ON HOD~.-1 FO~ EACH 
COMPOSITE CYCLE • c . ) ·; c 

00 13 27 
001331 

)"': 001332 
0013 32 

·-- -···· . ··-·-····· 
Oll 13 34 
001341 
001343 -·--- ···- .. . - -· .. 
001344 
001351 

00 13 65 
001365 
DO 1367 

001367 
00 f375 

001402 
00 14 06 
00 1411 
001415 
001420 
00 14 24 
001426 

0014 30 

00 14 32 
001437 
001444 
01) 144 7 

lO 14 74 
1.10 150~ 
001516 

c 
c 
c 
c 

c 
c 
c 

c 

c 
r. 

_ 265 
266 

IFCJC.NE~tlGO TO 265 
DLOW=O. 
GO TO 266 
DL.9H=DS_UP(JC:::-U_ ·- _ 
IFCRANGECJCl~GT.OLOWlGO TO 270 
RFRACCJCl=RA~GECJCl/OBARCJCl 

. GO __ TO 28.0 ... ---· .. _ . .. .. 
270 IFCRA~GECJCl.GT.OSUPCJCllGO TO 275 

RFRACtJCl=CRANGECJCl/DBARCJC)l•C1.-CRANGECJC)-0LOW1••2/C2.• 

275 
280 

1RANGEtJC)•CDSUPCJC1-0LOW)).) 
GO TO 280.. ·-- - .. -

RFRACCJCl=t. 
CONTINUE 

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

FCMAVCJCl=RFRACC.JC)•FCBARCJC)+ (1.-RFRACCJCll.•FCBAR2CJC) 
ECHAVCJCl=RFRACCJCJ•ECBARCJC>+<1.-RFRACCJCll•ECBAR2CJCl 

COMPUTE OVERALL FUEL AND ENERGY CONSUMPTION. 
. -

FCAV=FCAV+ONCCJC)•FCMAVCJC) 
Er.Av~ECAVtDNCCJCl•CC~AVCJCl 

EHEAV=EHEAV+ONCCJt>•EHEBARCJC) 
ESYSAV=ESYSAVtONCCJC)•ESVSBRCJC) 
FEAV=1000.•FUELSG•.8~/FCAV 
WP AV=.ECAV I C H GF.:FF 

300 CONTINUE 

HEEF=EHEAV/ESYSAV 
ESTIMATE BATTERY LIFE. 

~OAV=ECAV•OSTAV•1000.ICEBMAX4 W8) 

8LIFE:DSTAV•INT1CDDAV 7 0DISCH,CYCLES,NDDSCH) 
P~INT q50 
PRINT q6Q,(FC8ARCJ),FCP.A~2(J).ECBARCJl 7 RANGE(J),FCMAV(Jl,ECMAV 

1J=1,NCOMP) 
PqTNT q7o,FCAV,ECAV,BLIFE 
PRINT q75 9 FEAV,WPAV 
P~INT 1010,HEEF 
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"0 15 24 
01527 

c 

194 C6NTINUE 
200 STOP 

- -
C F 0 R HAT S T A T E t1 EN T S-

001531 600 FORMATCI10,6Ft0.~) 
00 1_~ ~1 __________ ~ 1 0 ___ t:.:_ 0_~ HAT_ ( 7f: 1_0 ._lt) 

--·001531 620 FORMAT(7!10) . ·--···· 

001531 625 FDRMAT(3I10,2F10.~) 

B-32 
HYBRID 

... QO 15 3~ . ---~ ___ _7 Q Q ___ fO~_M·AT (_1HO, lt X_, 4ti TJ ME ,_8X_, 5HSP~~D, 5 X, 9HSYS. PWR ~, 5 X. 5HAERO • t 7X, 
. 15H~IRES,7X,SHOlFF.,&X,6H~RANS.,4X,10HSYSTEM OUT/7X,9H~OT. PWR •. 

23X,9HENG. PHR.,3X,_9HGEN. PWR.,3X,9HBRK. PWR.,3X,9HMOTOR O~T,2X 
·2; · 310HENGINE DUT,3X,7HGEN. IN,6X,6HBRAKES,7X,4HFUEL,6X,9H-8ATT. au· - . -· ------· ---- -·- -···- .... ·- ---·· - .... --·-- ·- . ..,. --· -- -· . . . . . .. 
. , 001531. 710 FORMAT(lH ,8E12.4/6X,10Et2.~/6X,10E12.4) 

,. 001531 800 FORMAT<1H0,11HENGINE. DATA/1X,16HIDLE FUEL RATE =~E12.41 
___ U~~5}~----- 60~ ~9~MAT(~H0,6X,5~POW~R,~1X,4HBSfCl 

,: 001531 810 FORMATUH--,4Et6.6) 
001531 811 fORMAT(1H0,20HMOTOR/GENERATOR OATAl 

___ 0_01_5~_1 _________ 81_?_FO~_t-1~_!(_1HO, ~~,10HHAX_~ _P_0)4_ER,6X,10HMIN. POWER,6X, 10HMCTOR EFF.,I 

0015 31 
001531 
00 15 31 
001531 
001531 
00 15 31 

lO 1531 
J01531 

001531 
00 15 31 

O!J1S31 
00 15 31 
00 15 31 
001531 
0'11531 

001331 

OJ1531 
00 15 31 

001531 

00 15 31 

'101531 
101531 
101531 

001531 

19HGEN. EFF.,SX,t3HNO LOAD INPUT)-
815 FORMAT(1H ,SE16.6) 
820 FOR~~JC!H ,2Et6.6l 
6~0 FORMAT(1HO,t2HGEARBOX DATAl 
845 FORMATl1HO,SX,12HEFFICIENCY =,E16.6l 
850. FORMAT(1H0,1~HBATTERY OAT~) 
855 FORMATl1H0,6X,4HHASS,7X,14HENERGY OENSITY,2X,15HAV. REGEN. EFF 

11X,15HMAX REGEN. EFF.) -
875 FORMAT(1HJ,t8HAXLE ANO _TIRE DATA ) 
880 FORMATl1H0,3X,11HOIFF. RATI0,5X,10HEFFICIENCY,4X 14HROLLING RA 

1,5X,25HROLL. RESIST. COEFFICIENTS) 
885 FORMftT(lH ,5E16.6) 
~qo FORMATl1H0,1ltHVEHICLE MASS =,Et6.6,5X,19HORIVELINE INERTIA =,E 

1,5X,1qH(ORAG _COEF.)•AREA =,E16.6l 
q10 FORMAT(1H ,2E16.6) 
915 FORMATl1H0,1ltHORIVING CYCLES) 
q20 FORMATC1H0,6X,4HTIME,12X,5HSPEE0) 
925 FORHA!f_1H~,27~CONTROL PARAMETERS FOR CASE,I2) 
910 FORMAT(1H0,5X,25HHEAT ENG. SHUTOFF POWER =,E11.~,22H BATT. OI 

1 LIMIT ~,E11.4l 
qso FORMAT(1H0,47HFUEL ~NO ENERGY CONSUMPTION ON COMPOSITE CYCLES/ 

113HFUEL- ~ODE 1,3X,13HFUEL- MOOE 2,2X,15HENERGY- MOOE 1,1X, 
214HRANGE - HOOE 1 9 4X,tOHFUEL - AV.,5X,12HENERGY - AV.l 

960 FORHATC1H ,6Et6.6) 
q70 FORMAT(1H0,29HYEARLY AV. FUEL CONSUMPTION =,E16.6/1X,34HYEARLY 

t 9ATTEQY ENERGY OUlPUT =,E16-.6/1X,23HEXPECTED BATTERY LIFE =,E 
2) 

975 FORMAT(1H0,25HYEARLY AV. FUEL ECONOMY =,E15.6/1X, 
129HYE~RLY AV. WALL PLUG OUTPUT =,E16.6) 

940 FORMAT(1H0,16HCYCLE DISTANCE =,E12.4/1X,28HFUEL CONSU~PTION ON 
tE· 1 =,E12.4121X,8HHOOE 2 =,E12.4/1X,36HBATT. ENERGY CONSUHPTIO 
2 MODE 1 =,E12.4/29X,6HMOOE 2 =,E12.4l 

980 FORMAT(1HO,tX,15HOEPTH OF OISCH.,6X,10HCYCLE LIFE) 
9qo FORHAT(1H0,2ltHTRAVEL DISTRIBUTION DATA/1X,11HAV. USAGE =,Ft2.4 
gq5 FORMATl1H0,3X,10HMAX. OIST.,4X,t5HFRACT. OF TOTAL,14X,21HDRIVI 

1YCLE WEIGHTS) 
1010 FORMAT(1H0,29HHE~T ENGINE ENERGY F~ACTION =,E16.6l 
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' 000007 

c 
c 
c 

·c 
c 
c 

t .. _ --
• -·- --· •-•- oR 

c 
) . c 

c 
00'1007 

j . 

c 
000007 

c 
c 
c 

000007 
00 00.11 
00001.~ 

c 
c 
c 

000015 
000017 
000021 

c 
c 
c 

000022 
000027 
00 00 31 

c 
c 
c 

00 00 33 
000034 
001)040 
000042· 

c 
c 
c 
c 

000043 
c 
c 
c 

10004Q 
c 
c 

VEHIC GQM~UTES POWER REQUI~EMENTS AND LOSSES FROM REAR WHEELS 
THROUGH ENGINE 

·- ·-· O_A T A_ I_!"_ .. c.q_M~ O_N _ ~-- --···- __ . ___ _ ···----- .... --- -···-···- --._-·:- ··---··-·-·-·-- ·--

COMMON RTiRE,ORATid,CDA~·CTIRE1~CTIRE2,VMASS,DLI,EMUD,EMUT,NPWR. 
1P_H_~ _(~0), BSFC (20 l, PHEZRQ, PHEMAX ,_PMHA~, ~HH IN, EHUM, EHUG,EMURG, EMUF 
2EBMAX,W8,NTC(3l,TIMC(3,200l,SPEDC(3,200l,PEOHIN,OBMAX,NCYCLE, 
3 TIME C 2 0 0 l , SPEED ( 2 0 0 ) , .N P R T C _( 3 l , 0 T C ( 3 l , T F C ( 3 l 

__ 4_, F_G I D tE·, PI t-!_~_L_O ______ ··-··· _. _ _ __ . .. ---·· __ ·- --· _ _ _ _ -·· .. _ --·· ... ·--- .. __ .. . . . . 

VARIABLES IN COMMON -· 

CO-MMON FA, FR ,F AC 'FNET' TO a·, TTO' RP MOO,-RPHT o, VHA SS2' S.KALE ~ PSO--~ PEo·: 
1PE02,P~O,PH02,PGO,PG02,PBRK,PBRK2,FC,PO,PT 

REAL YDOT(20l,INT1,INT2 

CO~P~T~_SPEEpS ANO .~OAO-IN~EPENDENT LOSSES_ THROUGH DRIVE TRAIN 

VMPS=V/3.& 
R?MD0=9.54929&7•VHPS/RTIRE 
RPMTC=RPM00"0RATIO. 
COMPUTE ROAO LOAO POWER REQUIREMENTS 
AERODYNAMIC -

FA=0.6125•CDA•VMPS••2 
PA=FA"VMPS/1000. 
Y n 0 T ( U = P·A I t 0 !l 0 • 

ROLLING RESISTANCE 

FP=q.807"VHASS"(CTIRE1+CTIRE2•Vl 
P~_=FR_~VMPS/·10_00 ~--·. _ _ . ·-· 
YOOT(2l=PR/1000. 

ACCELE~ATION -

.FAC=VHASS2"A 
FNET=FA+F~•FAC•FG 

TDO=FNET•RTIRE 
IFCFNET.LT.O.O)GO TO 200. 

NON-N6G. NET ORIVI~G FCRCE TO THE WHEELS IS NEEDED 
DtFFfRENTIAL ... 

TTO=TDO/(EHUO"ORATIO) 

TRANSMISSION -

PSO:TTO+~PMT0 4 0.00010471~7/EMUT. 

IS CA~ AT REST AND IDLING -



GOLETA FORTRAN 1.3 • SF.MI~AUTO RFL ~ (01-10-73) 

c 

B-34 

VEHIC 

10 00 51 IF(A8S(VHPS).LT.0.2•ANO.ABS(A).LT.Q.1)G0 T0·300 
. ·-. . . c .. 

·: 000063 PBRK=O.O 
00006~ PGO=O.O 

... QOOQ.ES_ __ P.RRK2.=0.0 ____ -·--
000066 PG02=0.0 

_) · 000067 : !F(PSO.GT.PEOMINlGO TO 100 
0 0 0 0 7 2 P E_ 0 = 0 • 0 _ __ __ __ _ _ 
000072 PMC=PSO 
000073 GO TO 120 

... _: __ O_~_O_Q__t~-- ----· 10 9 _IfJ_~S9_•_G "I:_!_( P. M}1A X +PEO MI ~) ) G O __ TO 110 
000101 PEO=PEOMI~ 
0001Q1 PMO=PSO-PEOHIN 
0 0 0 1 ~ ~ ___ __ -G 0 · T 0 12 0. .... ___ -· __ 
000103 110 PE.O=PSO-PMHAX 
000105 PMO=PMMAX 
000106 120 IF(PSO.GT.PHEMAX)GO TO 130 .. - -
000112 PE02=PSO 
000112 PH02=0.0 
000113 GO TO 140 
000114 130 PEC2=PHEMAX 
000116 PH02=PSO-PE02 
OP0120 140 GQ TQ 400 

c 
c 
c 

NET DRIVING FORCE AT WHEELS IS NEGATIVE 

10 0121 
00 0124 
00 01 27 
0 0 0 130 
000131 
00 0132 
000133 
00 0135 
oo a 13& 
000137 
00 0137 
00 0141 
0()0142 
000143 
000145 

000146 
000147 
00 0 t 50 
000151 
000152 
000153 

10 0154 
00155 

u00156 
000157 

c 
c 
c 

200 TTO=TOO•EMUOIORATIO 
PSO=TTO•RPMTC•0~00010471~7•EMUT 
PMO=O.O 
Cf.:Q=O.O 
PM,Q2=0.0 
PEOZ=O.O 
lF(PSO.LT.PM~IN)EO TO 230 
P.GO=PSO 
P.G02=PSO 
GO TO 240 

230 PGO=PMMIN 
P.81{K=PSO-PMMIN 
PG02=PMMIN 
PBRK2=PBRK -

240 GO TO 400 

CAR IS AT REST ANO IDLING 

300 A=O~O 

V!-1PS=O.O 
PRRK=O.O 
PBRK2=0.0 
PSO=O •. Q 
PMO=IJ.O 
PM02=0.0 
PEO=O .0 
Pf.:02=0.o 
TTO::O.O 



GOLET~ FORTR~N 1.3 • SE~I-AUTO ~FL • (nt-10-73) 

100160 TOO=O.O 

- B-35 

VEHl-G 

c 
c 
c 

COMPUTE ~NGINE FUEL RATE AND DERIVATIVES .OF VARIABLES 

Oti0161 400 IFCPEO.NE.O.OlGO-TO 410 
000162 FC=FCIOLE oo·o·16i; · Go-~Tci--42ci -·- ·-·--· - --·-- ·- -··· · -·- ---- -·---· ··--·· -- -

000164 410 FC=INT1CPE0 9 PHE,BSFC,NPWR)•PEO 
000171 420-IF(!~_~_p~.N_E.!)._O_tG_O_TO 430 ---~- __ _ 
0-00175 - FC2=FCIOLE-.. 

·, ::: 000176 GO TO 440 
' 2:_0_Q_!!_1_!? __________ 4_3 0. FC.?=.UHt. (~~.O?_,p_H_E, BSJ:"C ,~PH_R l •PEO~ 

. ':'_- 000204. 440 PO=TDO•RP11D0•0.0001047197 
) .. 000207 PT=TTO•RP!'1T0•0.00010Lt7197 

···. 000211 YOOTC3l=ABS(PT-PDl/1000 • 
. ,!- -0002.17 -YDOfC4l-;;ABS-(PSO-P.T)-/1000. 

I··, 000222 YOOT-CSl=PS0/1000. 
' 000223 YOOT(Gl=PH0/1000. 
----cio-ii'22s voorc7>;PM0211rioo. 

000226 YDOTC8l=PE0/1000. 
000230 YDOTC9l=PE02/1000. .. . -
000231 YDOTC10l=PG0/1000. 
000233 YDOT(11l=A•3.6 
0 0 0 2 _3 5 Y 0 0 T ( 1 2) .=:: V t1 f' S /1 0.0 0 • 
000237 YOOTC13l=PG02/1000. 
000240 YOOT(14l=PBRK/100Q. 
100242 YDOT(15l=PBRK2/1000. 
J00243 YDOTC16l=FC/3600. 
000245 YOOTlt7l=FC2/3600. 
000247 YQOT(18)=CPINNLO•PMO/EMU~•PGO•EHUG•EMURGl/1000. 
00.0256 Y00T(t9):(PI~NLO+PM02/EMUM+PG02•EMUG•EMURG2l/100~. 
000265 R~TURN 

000266 ENO 
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GOLETA FORTRAN 1.3 • SEMI~AUTO RFL • (01-10-73) 

REAL=FUNCTION INTl(EX,X,Y,NX) 
000007 REAL XC200) ,Y(20!ll -
000007 IFCEX.GE-. __ X(1))G0-TO 5 
000011 J~T=2-

000012 GO TO 20 
__ . 0 ~ ~ 0 1} . __ ._... . 5 0 0 1 0 J = 1 , N X 

000015 ·-·-·-· ----IF(Ex;i.:f~x(J> )-GO ·ro 15 
_) 000020 10 CONTINUE 

000022 15 J~T=_J .. . ____ . -········ .. 
000~24 ·20 INT1=YCJRT-1l+fEX-X(JRT-1))•(Y(JRTl-YCJRT~1))/(XCJRTl-X(JRT-1) 

,., 000040 RETURN 
·L_ 0000~1 ___ --·-·· ... __ EN_D . ______ _ 

·' 

) 
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GOLET4 FOqTRAN 1.3 • SEMI-AUTO RFL • (0 1-10-73) 

c 
c 
c 
c 

INT2 INTERPOLATES IN TWO VARIAVLES INTERPOLAJION SURF4CE IS A' 
RULED SURFACE. 

_ Q0_~0_1~----··· ... ··-··· _RE!\L. X (_2_0) 9 Y__ ( ~ 0_)_9 Z C 20_9 20 ) __ 
000012 - IFCEX.GE.Xft))GQ TO 5 
000014 JLEFT=1 
00 0015 GO TO 20 . ·- . - . - . --. . -. - . . 
000016 5 00 10 J=1 9NX-

I:·· 000020 IFCEX.LT.X(J))GQ TO 15 
.. , .O_Q_0_0?3 ______ . _10 __ GO.~_TI_t:WE __ --·--

]000~5 f5 JLEFT=J-1 
) 0 0 0 0 .2 7- 2 0 I F C WHY • G E. Y t 1l ) G 0 T 0 2 5 

000032 JBOTM=t . -. .. ... - ·- .. . -- -- . -
·: 0 0 0 0 3 3 G 0 T 0 4 0 

l .. -000033 25 00 30 J=19NY 
000035 IF(WHY.LT.Y(J)lGO TO 35 

·-· ·-· -- ··-· -- . .. -·-· -- . --
000040 30 CONTINUE 
000043 35 JAOTM=J-1 
0 0 ~ O.lt 5 __ ·. 4 0 -· _R X.~ ~~X-: X C J L E F Tl_ ) .( C X_ ( J L E F T + 1) -:-X ( .J L E~ T ) } _ . __ .. __ 

-· 000052 RY=CWHY-YCJBCTM))/(Y(JBOTM+i)-Y(JBOTH)) 
000056 RXRY=RX•RY 
000060 H1=t.-RX-RYt-RXRY . . . -- - .. - . . 
a00063 W2=RY-RXRY 
000065 W3=RXRY 
D00066 W4=RX-RXRY 
O!l0067 INT2=Wt•Z(JLEFT 9JBOTM) t-W24-Z(JLEFT 9JBOTM+U t-W3•ZCJLEFTt-1,JBOTM• 

000110 
000110 

1+Wlt•ZtJLEFTt-t9JBOTMl 
RETURN 
END 

--~ 



GEA~ROX llATA 

EF "! Cl ENCY 

IIHT'ORY DATA 

CEPTH OF DISCH. 
o. 
z.ooo~ooE-ot 
lt.O~OOOOE-01 

5.DOOOOCI:-01 
&.~~OOOOE-01 
T.OOOOOOE-01 
8. 0 0 0 00 OE-D 1 
9.o~ocoo~:-o1 
1.0~000010+0~ 

AXLE AN~ TIRE DATA 

OIFF. RaTIO 
l.OROOOOE+OO 

OUVI"'G CYCLES 

TIME 
0. 
1.000000E+OO 
3.9~DOOOE+O~ 
'l.lt.JOOOOI:+OO 
1.90DOOOE+Ot 
lo80DOOOE+Ol 
lt.ZOOO~OE+Ot 

lt.700000F.+01 
7.ZOOOOOE+01 

TIHE 
o. 
z.oooo~oE+Gt 
z.&OOOOOE+01 
~ • 1 0 0 0 0 D.E + 0 1 
l.7~DOOOE+Ol 

3.'l~DOOOF.+01 
lt.lJOOOOE+Ol 
4.6~0~l~E+D1 

5.0~0DOOE+01 
5.46DOOOE+Ol 
o:;.q&OOOOE+01 
S.OZOOJCf+H 
8.7ZOOOOF.+Ol 
t.oq&OOOF.+02 
t.:t23000F.+OZ 
1.15DOOOF.+02 
1.21t&OOOF.+02 
l.&lOOOOF.+OZ 
1.r,oqaooF.+07 
t.7lOO?Or+H 
I. 7'-?0?J<' o.J? 
I .~10?00F +?' 
1. ~Hooor +07. 
t.•'-<,oao•··~' 

9. 200 0 DOE- 01 

CYCLE LIFE 
,.DODO OOE+O 3 
lt.SOOOOOE+OJ 
3.3000 DOE+03 
2.700DOOE+03 
2. 250 0 0 OF.+O 3 
1.800000E+OJ 
1.5000 00!:+0 3 
1.2300DOE+O! 
1.0C0000"+03' 

F.F~'ICIE~CY ~OLLING RaOtUS 
'l.6~00DOE-Ot 3.1cOODOE-Ol 

S 0 EEO 
0. 
~.C,~OOOE+OO 

1.f>OOOOOE+O 1 
2.4000 OOE+O 1 
3.2000 0 OE+O 1 
3.20000CE+01 
2.'!50000~+0 1 
a. 
~. 

SPEE'l 
0. 
a. 
2.7J5HOE+01 
l. 6.370 18E+O I 
J.21·HOOE+01 
Z.H>5&71F.+01 
?..542694~+01 

J.653l I IE+O 1 
.1.653111F.+H 
2 •. 413'l50E+01 
J.9427S5E+O 1 
4.13S'l·O 1~+11 
lto'lO~Jf,5E•Ot 
4.'lOBJ65F+O 1 
S.l'lAO J<JE+O I 
5.t.n&,-,710•o 1 
a. 
l. 
J.621'l25F.+O 1 
4. 7.~t.F; .. t;F+Q 1 
•.'l7!o~71~'+01 

~.~ZJZSO~+Ol 

4.1t25515F>O I 
' 0 71 H\7F+Ql 

ROLL. RESIST. COEFFICIENT 
loOOOOOOE-OZ O. 

I . 

.·.) 

: l 

;, 

b:j 
I 
w 
00 



..... 

5.97.0000E+02 
5.980000E•02 
&.0 3r.OOOE•02 
&.090000E+02 
&.t30000E•02 
&.1&3000E+02 
&.230000E+02 
&.J"'3000E•o2 
&.J70000E+02 
r..r.oooooE+02 
&.loHOOOE•02 
&.5r.&OOOE+02 
6.585000[+02 
&.lit OOOOE+02 
&.&70000E+02 
&.710000E+02 
G.750000E+02 
& .• 827000E+02 
&.870000E+02 
7.070000E+02 
7.1HOOOE•02 
7.170000E+02 
7.195000E+02 
7.290000E+02 
7.Hooqoe:+o2· 
1. r. 3 ooo oe: •o·2 
·7.1o50000I'•02 
7.500000E•02 
7.&~000010+02 
7.&25000[+02 
~.OOOOlOE+OZ 

7.885570!0+01 
7.885570E•O l 
7.&4r.175E•01 
7 .'!660 J SE+O 1 
1.r.o2noe:•o 1 
7 ... 02790[+01 
~ ..... 882510+01 
8.'!r.7708E+01 
~.529290!::+01 

7 .r.OZ7 BOE+O 1 
7.1tOZ780E•01 
8.1tHOI1E+D1 
a.2o7r..loE+01 
8 .2orc.JOE+D 1 
~-5131'3710+01 
8.1t1&oJ'lE•D1 
~.lt81D llE+D 1 
7.9?60351'+01· 
7.%&035E•D1 
'!.~&0359E+01 

'l.237382E•Ot 
'!.52705&[+0 l 
'!.52705&E+O 1 
q.'3Jllil5E+O 1 
~.1~30SIIE+Ol 
1. Js:.so 1E+~ t 
~.Rl'l?25F'+O 1 
1t.1~r. U~E+O 1 
r..•27gQOE+OO 
o. 
a. 

T~!VEL ~ISTRIBUTTON nATA 
AV. USAGE = S.5780E+01 

~AX. OIST. 
z.oooo~oE+01 

loOOOOOOE•Ot 
lt.ooooooE+ot 
5.ooooooE•01 
.;.ooaoOOE•Ot 
7.000000E+Ol 
II.OOOOOOE+ot 
'!.OOOOOOE+Ol 
t.OOOOOOF.+H 
t.200000F.•02 
t.ltOOOOaE•02 
t.SOaOOOE+OZ 
t. II~ 0 01 O·F.: • 0 2 
?..OOOO~OE+OZ 

?.200000F.•02 
~.ltOOOOOE•02 
2.6~0000~+02 
2.8~0000F+02 
1. ~OaOOOE+02 
l.?~oaaaE+02 
1.c.oaaaor. •oz 

FRACT. OF TOTAL 
r;.E071taOE-a2 
5.r,azr.oo10-o2 
7.5'!2300E-02 
7.98&700E-az 
T.Ei'!O'lOOE-02 
5.e2&5aOE-02 
~.722800f-02 
5.7qoc; J0!:-02 
S.'!&O'lOOF'-02 
'!.Z&A&OOF.-02 
&.525& 0 OE-0 Z 
S.37RJOOE-OZ 
4.57t50aE-02 
l.or,soaoE-02 
2.25390aF-OZ 
~.o&17ooc::-az 

1.3c.c.&aa~-oz 

t.ltSZtaoE-a2 
t.CJ'!BOOE-17. 
t.l115ooE-oz 
4.tr.uooF-o z 

DRIVING CYCLE WEIGHTS 
2.oc.ooaoe:-o1 
B.tEOOOOE-02 
5.828600E-02 
r..5l3300E-02 
J.7a'l100E-02 
3.1311SOOE-a2 
2.12ooooE:-o2 
2.r. OOOOOE-02 
2.11t71t0CE-a2 
t. 8 sr.5ooe:-o z 
1.5E9200F.-a2 
1.HOOOa!:-a2 
t. 2 aOOOOE-0 2 
1.07J700E-a2 
q.7tltOOOF-O.l 
8.8 7000Cf.-O 3 
~.tEOOOOE-03 
7.55&000F.-Ol 
7. ~ 31tOOOE-O 3 
&.511tOOOF-03 
.,.1a2ooor.-ol 

7.'l&OOOOE-01 
9.t~r.aOOE-O 1 
'lolt17100E-a1 
7.'l73JOOE-Ot 
&.52J&OOE-01 
5.520000E-01 
c.. 7 8 .. OOQE-0 l 
r..221200E-O l 
J. 77o800E-O l 
J.2&1800E-O l 
2.7&0000E-01 
2.J'l2000E-U 
2. ll.O&OOE-0 l 
l.~8~1oOOE-Ot 

1.70II&OOE-Ol 
t. 5 60 OOOE-H 
1.1.35200E-Ol 
l.329'lOOE-Ol 
l.237200E-O l 
l.1571oOOE-Ol 
l.O~TlOOE-0 l 

a. 
0. 
0. 
1.57JJOOE-a 1 
3.1a55oaE-01 
lo.l&&20aE-01 
~.'lloi.OOOE-0 l 
5.533800E-o 1 
G.aaBitOOE-01 
G.5527aOE-o l 
7.a8JlOaE-01 
7.1o72aaoE-Ol 
7.76'lltaOE-at 
,.ao,.2aoe-o1 
~.t9r.JaoE-at 
~.J5daoE-o1 
~.lt8J200E-O l 
,.59;r.ooe-o1 
8.&9Z .. aaE-a1 
a. 776Ra.OE-O l 
a.RSO'lOOE-0 l 

;, 

. ..., 



. ) 

11.1 

CONTROL PA~A~EF~QS ~0~ CASE 1 

HEAT ENG. SHUTOFF POWER 1.0000£+01 OATT. DISCH. LIHIT s.aaoor-a1 

E'lGlNE DAU 
IDLE FUF.L ~ATE = 0. 

POI<ER 
~. 753301tE-H 
t.7so&&tE••o 
z.&32H3E•QO 
3.5~1322E•'O 
5.25198ZE•IO 
7.009.125E•ao 
t. 0510&5E+at 
t." a 1 ~&sE •o t 
1. 7519'!7E•C·1 
z.&36&~ZF.•01 
3.3901t02E•C·1 
lt. Z37000E +C 1 

BSFC 
1.765000003 
9.130000002 
&.D'lOODOE•DZ 
lt.'!DOODDF.+OZ 
3.8lDDODE•OZ 
J.3SOOODE•OZ 
Z.BJODDOE+OZ 
Z.&SOODDE•OZ 
z.ssaoao:•oz 
~.2700DOE+OZ 

3.1t7QOOOE•oz 
l.SlOOOOE•OZ 

~1TOQ/GENEQATOR ~ATA 

'1AX, POWER 
Z.IIZit1lOOE+Q1 

MIN, POWE'! 
-2,82<+0001'+01 

~OTOR EFF, GEN. EFF, NO LOAD INPUT 
8, 7 CO DOOf-D 1 8.700000E-01 1o500QDDE•OO 

HASS F.~E~GY OENSITY QV, REGEN. EFF, HAX QEGEN. EFF, 
?..lt?.OOOOE+~? S.OOOOOOF.+~I &.OCOOOOE-01 ~.SOOOOOE-01 

VEHI.CLE 'H'iS = D~IVELINE INEQTIA = &.&20000E+OO 

TIHE 
'10T, PIIR ,, 

o. 

SPEED SYS. PW~. 
ENG, PWR, GE~. Pw~. 

AERO. TUES DIFF. TRANS, SYSTEH OUT 
'1CTOR OUT 

0. ~. 0. 
BR'<. PW'!, 

o. 
ENGINE OUT GE'l, IN BRAKES 

a. a. a. 
~- 0. o. 0. 0. 0. 0. 0. o. 0. o. 0. o. o. 0. a. 

z.oaooE•~o 1o07'!ZE•01 5,l40SE+OO 1.14t7E-D5 7.&L18E-01t It. 32 &"F.- D It ~.405ZE-Oit 1.175&E-02 
s. 'l<.DSE+ oa 0. 0. 0. 1.175&E-OZ o. 0. o. a. S.'l405E+DO a. D • a. 1.1755E-OZ o. 0. lt.ODOOE+OD 1.6118E+Dl 7.tZlltE•OO 7 .0131E-D5 2.267ftE-03 q, 'l187E-Oit Z .15& ZE-Ol z.&'l53E-DZ 
7. ~234F.+OO 0. o. o. z.&'!SlE-02 o. o. o. o. 7.tZ3'+E•oo D • o. o. z. &'!53 E-DZ a. o. ?. ODDDf.+OO 1.'1054£+01 o;. It'!& DE· 0 0 1o'l&OJE-Dit ft.Z775E-OJ 1.1t353E-Ol J.1ZOZE-03 3. '!OOZE- n 
6.4~&0E+OO ~. a. a. 3,'lOOZE-DZ a. o. a. J. ~.4'!60"'0~ o. o. a. lo'lOOZE-02 a. 0. 

a.~QOOE+OD z. l%4E+Ot 7,51&0E+D~ J.-~453F.-04 o .5'lSOE-Ol 1.'lSD7E-03 4.2407E-Ol S.JOO'lE-02 7,51&0E+OO o. ~- 0. S.JOO'!E-02, a. 0. D • o. 7.5t.,OE •oo o. o. a. ·S,JOO<JE-02 o. a. t.OOOOF.+01 ?.lt'H4E+O t S.5756E•OO & .a7t.oE-o" '!.234'lE-OJ 2.ft807E-OJ 5.3'l26E-Ol ?,71t1DE-OZ ';,5756F+OO ~. a. 0. &, 71tLOE-02 o. a. a. o. 5.575&E +QO a. a. a. &. 74llE-02 a. o. t. ?.OODE+01 z.&t&7F.+01 5,'lfl1t7Et00 t.06HE-Ol 1.20'!11E-02 2,'l037E-OJ &.3125E-03 7,8'JO&E-02' 
c;:.q~"7E+JO a. o. o. 7.8'!00E-02 o. a. o. o. S.'lfllt7f +CO a. a. a. ·7.8'lO&E-OZ a. a. t.4000Ft01 2.111 J.lr •o t ~.l'l7tE•oo 1.5t12E-03 1.514'lE-OZ l,lSC)JE-Ol •7.JOZIIE-OJ 'l.1ZA5E-OZ 
&o1'l71E+JO ~. a. a. 'lo1Z~Sf:- :;z a. a. o. o. E. 1'!7tE •oo D • a. o. 9o1265E-OZ a. a. t.r,aooE+o1 z.~,,~••o1 E.H&EEtOO Z.05lOF.-OJ 1.63118E-OZ .I.B455E-03 R.J5'!8E-OJ t. ar.saE-01 
~.•t~">f+~O 0. o. a. 1,QitSOF-01 ~- a. a. 
~. li.~\li~F·~~ o. a. a. lo01t50E-H a. a. 

t.~oo~· ·~t l,tlf7~+11 1,Z,.Z~f'•O~ Z ol>'lOSl-0 I 1.~1~1~~-oz lo,J&Z'4E:OJ. :'~• It~" 5E-O.I lol856E-Ql - -· --- -- -

'.) 
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THE-MARKET POTENTIAL FOR HYBRID VEHICLES 

· EXECUTIVE SUMMARY 

This study used the Wharton EFA Motor Vehic-le Model to analyze 
the market potential for "hybrid 11 ·vehi-cles: 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 in 
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 subs-tantial 

Key findings are: 

1. The added cost of hybrids is .. very important: a price 
differential in the 25% to 40% range yields a market share 
of 25%, with volume of between 3 and 4 million units 

·annually; a 4~%=80% 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 and 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 1% change 
:produces almost a 1% change in hybrid sales; for real 
electricity prices, the effect is almost exactly half as 
important. 
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4. The _most effective way to maximize h!"brid .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. 

' 5. The long-term petrol~um fuel .savings are verj _substantial 
and very sensitive to the hybrid's sales v·olume 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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The first major issue is one of price. The addi tiona! cost 
for the. electric motor and its components is -obviously subject to a 
wide band around a particular estimate. The two "typica:L" vehicles 
specified as possible electrification candida·tes _were. the 1978 Ford 
Fairmont, a mid-s-ize by 1985 standards, and the 19 78 Ford LTD, a 
ful.lsize/luxury car currently slightly larger than the projected 1985 
luxury cars. 

The low estiiDates 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. In order to maintain 
these estimates in constant dollars over the forecast period, we 
expressed the price-changes in percentage terms, as follows: 

Base Purchase 
Price with Options 
Average Tax . 
Freigh·t Charges 

Total Price 

For Hybrid Parts 

Low Price 
% Increase 

High Price 
% Increase 

"Midsize" 
(1978 Fairmont) 

$ 4,641 
226. 
268 

$ 5,135 

$2,000 1/ 
39%-

$ 4,000 
78% 

"Fullsize" 
(Wharton Estimate) 

$ 

$ 

$ 
33% 

$ 
67% ----

"Luxury" 
(1978 Ford LTD) 

$ 7,297 
355 
292 

$ 7,944 

$ 1.750 
22% 

$ 
44% . 

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 additiopal hybr:ic:l co·st would be varied according to t.he car"s 
price. 
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Of course, given traditional marketing st~ategies, it is not 
implausible that. the more expensive ca_rs would be used to subsidize 
the cheaper, _implying more nearly equal increas-es, or that non-hybrids 
might initially :be ·used to subsidize sol!le of the hybrids' costs. 

The Scenarios 

Severe Regulation 

This presupposes in~reased 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 ort technical 
changes to internal combustio~ 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 Hedoni~· Shares 

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 1 uxury shares (see Me tho~ology ).. This recognizes the 
·importance of non-price at tributes in the demand for hybrids. The low 
price increases are assumed to apply. 

High Price Hedonic 

This scenario is the same aG the p~evious, but with the high 
price increases applied. 

Since hybrid sales were so poor under the High Price assump
tions··,· ·the remaining ·scenarios utilize the '1.ow Price Hedonic" results 
as their "baseline" or starting point. -

High/Low Gasoline Prices 

Gasoline prices per gallon are varied by +30% to -30% compared 
·to the Low Price Hedonic assumptions. 

. .. ~ 



( 

,. 

( 

B-90 

~ WHARTON EFA, INC. ---·--·--;~ 

High/Low Electricity Prices 

Electricity prices per KWH are varied by +30% to -10% compared 
~o the Low Price Hedon~c.assumpticn. 

The Results 

- The following charts and tables summarize the forecast results 
under the different scenario-conditions. A complete discussion ~f the 
underlying ma-croeconomic and demographic forecasts, and the results 
for the rest of the· market, al·ong with the output tables for the 
hybrid forecasts, are presented l~ter in the.report. 

For each forecast, we have phased-in hybrid sales progressive
ly over a five year period, 1985-1990. Hybrid mass production cannot 
start unti.l 1985 at· the earliest, and it would be unreasonable to 
immediately start with large-scale production. Rather, like 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·hybr~d new _registrations rise to 5.5 million by 1990 and grow to 
over 7 million by 2000, with over 45% 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 
s·ignificant 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 o£ all.types ·decrease---from 10.3 million 
in 1990 "before hybrids n to 9 ~ 8 million, a 5% drop. 

In contrast,- the Low Pri'ce. Hedonic scenario (also labeled 
"Baseline" in the ac~ompanying graphs) results in hybr.ici sales of from 
3 to 4 milliou, approximately 2.5% of the total market. Hence, we see 
that the potential d·emand for hybrids at the lower price increase is 
quite good, despite their cost disadvantage. In fact, however, in the 
low price case, the fuel savin.gs do provide a substantial offset: 
comp~red to their · conventional counterparts, the mid-size hybrids 
capitalized cost per ·mile is 10% to 11% higher, the fullsize 9% to 10% 
higher, and the luxury only 6% to 7% higher. 

These differences increase massively 
however, almost obliterating hybrid sales, 
slightly over 0.5 million units annually. 
since the price differentials are so great, 

in the "high price" case, 
and leaving them at only 

This is not surprising 
and the hybrid capitalized 

-.. 
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.TABLE 1 

HYBRID VEHICLES NEW REGISTRATIONS 
- . (mill~onsJ 

Scenario 

Severe Regulation 

Low Price Hedonic 

High Price Hedonic 

Low Price Hedonic with 
(and % change) : 

Low Gas Prices 
(-30%) % change 

High Gas Prices 
(+30%) %·change 

Low Electricity Prices · 
(-10%) % change 

High Electricity Prices 
(+30%) % change 

HYBRID 

Scenario 

·severe. Regulation 

Low Price Hedonic 

· High Price Hedonic 

Low Price Hedonic with: 

Low Gas Prices 
High Gas Prices 

Low Electricity Pricec 
High Electricity Prices 

1985 1990 

0.6 5.5 

0.6 3.3. 

0.1 0.6 

0.6 2.4 
-28% 

0.6 4.1 
+25% 

0.6 .. 3.4 
+4% 

0.6 2.8 
-14% 

TABLE 2 

VEHICLES IN OPERATION 
(mill'ions) 

1985 1990 

0.6 17.2 

0.6 12.2 

. 0.1 2.1 

0.6 8.4 
0.6 14.5 

0.6 12.(, 
0.6 10.7 

1995 

6.6 

3.7 

0.7 

2.6 
-30% 

4.7 
+28% 

3.9 
+5% 

3.1 
-15% 

1995 

44 .• 5 

·2 7.1 

5.0 

·18. 9 
33.7 

28.2 
23.2 

20.00 

7.1 

3.8 

. 0.6 

2.6 
~32% 

5.0 
+30% 

4· •. o 
- +5% 

3.2 
-16% 

2000 

61.0 

34.4 

6.2 

23.9 
44.0· 

36 .l 
29.1 
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costs per mile are 27%, 24%; and 18% higher, for the mid-size, full
size; and luxury classes, respectively. Hence, the cost differential 
triples, and . .:;-ales fall. 80%. .Given the availability of_ close substi
tutes within each class as well as between classes, this high response 
elasticity is not too su~prising. 

Using the Low Price Hedonic forecast, we now examine the 
sensitivity of hybrid sales to fuel costs: both gasoline and elec
tricity. The impc)rtance _of the gas price is dramatically illustrated. 
If we assume a more rapid rat~ of price increases bver the 1985-1990 
period such that by 1990, the gas price is 30% higher, hybrid new 
registrations are almost 30% higher. As noted later on, the base c~se 
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 d~e 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% of domestic sales in this scenario. 

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

Changes in e-lectricity prices are naturally less significant 
than gasoline, but still have substantial e-ffects: each 1% -change in 
real electricity prices yields a 0. 5% change in hybrid sales, lower· 
prices yielding higher sales. 

The mid-size/in-termediate se'gment of the market is too impor
tant to_ ignore as .Table 4 shows. Despite the fact that t.he 'larger 
cars benefit more from 11l1ybridization" and are relatively more cost 
effective, the total price and the capitalized cost per mile of 
mid-size hybrids are both lower than the fullsize/luxury hybrid 
mode~s_, and the size of the total mid-size market--one-thir~ 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 hybrids accouul for between 
41% and 49% uf 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 ~lectricity prices boost the 
mid-size share. · 

-~ 
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TABLE 3 

HYBRID SHARES OF NEW REGISTRATIONS 
(%) 

Scenario-

Severe Regulation 

Low Price Hedonic 

High Price Hedonic ·· 

Low Price Hedonic with: 

Low ·Gas Prices 
High Gas Prices 

Low Electricity Prices 
High Electricity Prices 

1985 

5.2 

5.2 

0.5 

4-9 
5.1 

5.2 
5.2 

1990 

45.5 

26.3 

5.2 

.18.7 
33.4 

27.6 
22.5 

TABLE 4 

MID-SIZE SHARE OF HYBRID 
(%) 

·Scenario 1985 1990 

Severe Regulation 48.7 48.4 

Low Price Hedonic . 48.7 47·8 

High Price Hedonic 49.2 40.7 . ·-~--··- , .. ~-·-

Low Price H~donic with: 

Low Ga·s Prices 51.6 47.3 
High Gas ·Prices 49.9 48.9 

Low Electricity Pril"f>S t,s. 1 47.5 
High Electricity Prices 48 .·7 48.5 

1995 

45 .• 9 

25.6 

4.6 

17.6 
33.0 

26.8 
21.6 

SALES 

1995 

50.6 

49.0 

40.9 

48.2 
50.1 

48.9 
49.4 

2000 

45.0 

24.2 .. 

4.0 

16.3 
32.0 

25.6 
20.3 

2000 

52.1 

50.5 

42.2 

49.7 
51.6 

.50.5 
·50~9 

0 



TABLE 5 

--
GASOLINE-CONSUMPTION 

(billi~n gallons) 

Scenario 1985 1990 1995 

Control - No Hybrid~ 79.5 76.2 82.6 

Severe Regulation 79.5 69.3 62.6 

Low Price Hedonic 79.5 71.3 70.8 

High Price Hedonic 79.6 75.3 80.4 

Low Price Hedonic with: 

Low Gas Prices 90.2 82.7 84.4 
High Gas Prices 72.4 64.1 61.8 

Low Electricity Prices 79.5 71.2 70.4 
High Electricity Prices 79.5 71.8. - 72.4 

TABLE 6 

HYBRID ELECTRICITY CONSUMPTION 
(billion KWH) 

Scenario 

Severe Regulation 

Low Price Hedonic 

High Price Hedonic 

Low Price Hedonic .with: 

Low Gas Prices 
High Gas Prices 

Low Electricity Prjces 
High Electricity Prices 

1985 

I. 71 

1. 71 

0.18 

1.78 
1.52 

1. 72 
1.66 

1990 

82.78 

60.73 

-10.0 

45.41 
66.07 

63.02 
51.74 

1995 

255.22 

156.81 

28.94 

120.22. 
"180.25 

164.75 
131.0 

B-94 .. 

·- ~~-

2000 

93.7-

64.4 

77.7 

90.8 

93 .a . 
66.6 

77-0 
ao.o 

2000 

391.07 

222.38 

40.53 

170.03 
262.81 

235.22 
183.76 

.,. 
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Finally,. we exam-ine the icplications for fuel use of hybrid 
sales. The petroleum fuel savings are a joint function of hybrid 
sales and gasolin~ prices. As shown in Table_ 5., the Severe Regulation 
scenario saves 20 billion gallons per yea~ by 1995 (24%). The baseline 
Low Price Hedonic also saves substantial amounts--over 11 billion 
gallons~ However, 30% lower gasoline prices would then incre~se 

conventional vehicle sales of less efficient vehicles, encourage more 
driving., and would_be sufficient to completely offset the -savings from_ 
hybrid vehicles. Interestingly, 30% higher gas-oline prices, with 
low-priced hybrids; would yield the same results as enforced regula
tion of sales in the Severe Regulation scenario. Electricity prices 
have a slight effect, a 30% increase raising gasoline consumption by 
2.3%--an elasticity of under 0.1%. 
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A GUIDE TO CONCEPTS AND MEASURES USED. IN 

THE WHARTON EFA MOTOR VEHICLE HODEL 

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

Derived from R. L. Polk's estimatei5, 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-specif:f,.c survival pro
babilities, which vary over time with a given distribution. Vehicles 
by class and by domestic or fo.reign origin ·are derived from applying 
the same survival probabilities to the sales of each class. -

."RETAIL 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 
~omestic versus foreign • 

. "SCRAI'PAGE" 
·(Tables 1.00, 8.00, 801) 

Histor:f..cally; estimated by identity, given stock and new registrations 
data. rotal scrappage is forecast behaviorally, allocated by vintage 
with the· "normal" survival probabilities, and allocated by class based. 
upon class shares in the stock. 

''VEHICLE 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. 

~ 
_._I 

, ~-' 
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"MPG ESTIMATES" · 
"TOTAL FLEET .MPG (WEFA)";. ''NEW CAR FLEET MPG (EPA)'', ''DOMESTIC", 
"FOREiGN",· "MPG UJEFA)'~,_- "MPG (EPA)",· (Tables 1_.00,- 14.00 - 15.10) 

WEFA estimates are actual "on-road" performance, based on a massive 
databa,se of individual car road tests by CONSUMER REPORTS. City and 
highway estimates and forecasts are based on vehicle curb weight, 
engine -displ·acement' cylinders, transmission type, and technological 

·changes. New car fleet estimates are sales~weighted class estimates. 
The total fleet estimate is a vintage. stock-weighted estimate of past 
mpg 's allo.wing 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. · ~he 
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); 19 75 average curb 
weight = 2803 lbs. domestic, 2392 lbs. 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 lbs. import, 1985 projections 2700, 2698; "roomy" 
4 passenger, becoming "tight" 4 passenger. 

Mid-Size (Domestic only) - 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%). 

Full.J;ize (Domestic only) - over 118" (historically); 1975 = 465·6 lbs., 
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 fullsiz~ dimensions 
(except Corvette), foreign vary widely in size. Curb weights: 1975 
domestic= 5022 lbs., foreign= 3595, 1985 domestic= 3500, foreign= 
2808. Domestics are higher quality, taore lWI.ur lous, fulls ize, ~ore 
power, more options and V8 's. Foreign correspond to more luxurious 
compact-size cars. 
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METHODOLOGY 

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

"'The Motor Vehicle Model predicts the desired composition of 
the vehicle fleet,- divided in~o eight classes: foreign subcompact, 
domestic subcompact, foreign compact, domestic comp~ct, 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 variables, 
population age distribution, aiJ.<j 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, f~llsize, 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 
registratio~s and stocks by class. 

In performing- this ·analysis, we computed capi_talized cost per 
mile measures for the hybrids . corresponding . to our methodology for 
regular cars. We assumed that ~epair, ~nsurance, and other non-fuel 
operating costs would be proportionately similar to non-hybr.ids. Fuel 
costs were . computed· under the .·adrid'ttedly simpiifying assumptions of 

. all highway use be·ing with the gasoline engine, at the same miles per 
gallon as non-hybrids, while .. 60% of urban driving was performed 

1/ The Wharton EFA Motor Vehic·le 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, iim Osiecki, Kate 
Rodenrys, and .Sheela Thanawala, Revisions to the 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 th.e electric motor, .at 1.6 1!1.iles
1
rer KwH ~or mid-size, and 1.3 

miles per KWH for fullsize and luxury.-. Qverall, these assumptions 
probably slightly favor· the. hybrids. 

The analysis assumes ~hat hybrid sales and scrappage adjust at 
the same spee_d with respect to the gap between desired and actural 
stocks as the non-hybrids of the correspondi"ng 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 funct.ion 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 hyprid 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 Il!lpact of 
Electric Passenger Automobiles on ·Utility System Loads, 1985-2000", 
by E. Patrick Marfisi~ Charles u. Upton, and Carson E. Agnew, a 
report by MATRT~CH, Inc. for EPRI, November 1977. 

In th±s ·anal·ysis,. 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 coefficien.ts (SMSA population as a 
percent of total roadway per land area, and geographic-al dummies). 
The hybrid share can be estimated by using. the hedonic choice equation 

·and assuming a set of attr.ibutes for hybrids. The fraction of 
hybrids with automatic transmission is set at one (a desirable 
atq:·~bute); and the seating c.apacities 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". 

1/ 
-Assumptions supplied by South Coast Technology, Inc • 

. ·:,.·. 
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The equation used is: 

-ln (S~j_ - ln (SHRST) ·(US FAUTo· -··usSTFAUTO) * (4. 417 
. i 0 • 

SHRST 

USiFAUTO 

USSTFAUTO 

NPMET 

RW/LA 

DUMW 

DUMS 

CPM.CAP 
]. 

CPMSTCAP 

NP. 
]. 

NPST 

DUML 

• 0052 NPMET + .325 RW/LA- 2.2150 DUMW) +.(CPM.CAP 
. ]. 

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

+ 21.72 -DUMW·- 0.5DUMS) .f. (NP_-2- NPST
2) 

]. 

* (.19 - ·.00041 NPMET + .002601_ RW/LA - .002959 DUMW 

+ .002345 DUMS) + DUML + (1.357 + .008593 NPMET + .234 RW/LA 

• 296 DUMW + • 43 DUMS) 

= Share of -size class i, :i: = .subcompact, compact,, 
mid-size, mid-size hybrid; fullsize, fullsize 
hybrid, luxury, and luxury hyb~id 

Share of subcompacts 

Fraction of size class i with automatic transmission 

Fraction of supcompac·ts with automatic transmission 

SMSA population as percent of ~otal 

Roadway per land area 

= Dummy for western states 

Dummy for southern states 

Capitalized cost per mile, size class i 

Capitalized cost per mile, subcompacts 

Passenger capacity, size class i 

Passenger capacity, subcompacts 

dummy for luxury_cars, =·1 for luxury cars, 0 
otherwise 
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What' th=!-S procedure does is to __ enter some qualitative vehicle· 
characteristics which induce purchases despite a possibly adverse 
relc.:tive ·cost, and whi<::h. provides a tentative means of analyzing the 
appeal of a completely new design. Clearly the qualitative aspects. 
are still ·very lim-ited. Nonetheless, the predictions which result 
appear ~ery reasonable. The unquantifiable component is the impact of 
uncertainty about future petroleum fuel supplies, although the present 
·and ne·ar future should provide -some useful insight from diesel 
sales developments. 

·, 
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HYBRID STUDY CONTROL FORECAST 

ASSUMPTIONS 

The Control F9recast, before the inclusion of hybrids, uses as 
its input assumptions for economic . and demo·graphic 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 depend·ent 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 real 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 t·o 
decline at a moderate pace, with growth in the consumer price index 
averaging over 6.5% for 1980-85, falling .to 5% for 1985-90, and 
remaining at around 4.5% for the rest of the century. 

Sectors of the economy faxperiencing strong growth are pre
dicted _to include investment expenditur~s and both exports and 
imports. Both consumer durables an4 services are expected to show 
above average growth. Mining, durables manufacturing, and utili·ties 
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 con~equence, 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 

~ -policy is assumed to ·be to raise prices at about the U.s. inflation 
rate. 
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The demographic assumptions _used are taken from the Bureau of 
the Census, Curre~t Population Report P-20, July 1978. These utilize 
the Series II fertility assump_tion-, implying population growth in the 
0.9% ·range. The size of families t.ontinues 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 g-rowth 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-Si/gallon. 
The rates of growth in gasoline prices are extremely high, and defin
-ite-ly in the upper· range of the possible trend. The Wharton Annual 
Model forecasts the gasoline price consistently based on assumed OPEC 
prices a~d the domestic energy situation. Assuming an average imports 
price/bbl of $19.20by.1980 (up 30% overl978) 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). 

All o!- 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 uncha-nged for all the hybrid 
·forecasts. 

Forecast Results 

The following Summary Table presents the long-term trends for 
most of the kt!y variables. 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% per year. 
Sales growth slows during the late 1980's, but averages over 2% during 
the 1990's. This robust long-term trend is supported_by good turnover 
bf the stock, with both the sales and scrappage rates registering 
levels close to their historical averages. 

·~.-··· 
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The composition of sales is. not expected to shift dramatically 
in tbe short-term as each segment goes through a downsizing· program 
through 1985. · The d_ownsizing, together with technological improvement 
to engines and transmissions, is as~umed to yield compliance with the 
CAFE standards, provided significantly stricter emissions and safety 
require~ents are not imposed. Small _ domes tic car base prices do 
increase less rap-idly than the -larger mod-els' in order to maintain 
_their market share versus imports. _ The imports share drops in 1979 
due to discontinued "captives'' and VW of Ameri-ca 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 11.5% by 2000, while subcompacts grow 
from 25.1% to 28.1%. The foreign share increases reaching a plateau 
of 20% 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 2 7. 4%, compacts grow from 
19.5% to 22.9%-mid-size go from 24% to 25.8%, fullsize declines -from 
26.5% to 13%, and luxury rises from 9.3% to 15.~%. The-~verall 
foreign share climbs from 14.5% 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 gas-oline, the total capitalized cost 
yer mile rises even more rapidly, despit~ 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 
"real" cost per mile (relative to the CPI) increases by sli-ghtly under 
1% annually during the forecast period. 

The number of cars in operation reaches 141 million by 2000, 
a 1.6% annual. average growth -rate. Market saturation-.~ncreases 

slightly, the ratio of cars to licensed drivers rising from 0. 7 in 
1978 ·t~ 0.75 by 2000. With the very rapid fuel price increases 
combined with only moderate income growth, vehicle mile~ per car shows 
no growth through the mid-1980's, and averages. only 0. 6% per annum 
for 1985-90. l'hereafter., "real" gasoline prices are assumed to remain 
constant, and stronger real income growth yields an average annual 
growth rate of 0.9%. The growth of vehicle stock and miles per 
vehicle thus combine to yield vehicle miles traveled (VMT) growth well 
below historical trends, at only 1.6% per year for the early 1980's, 
and slightly· under 2.5% thereafter. Urban travel continues to grow 
substantially more rapidly than rural/highway, reaching 67% 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- decade 1980-1990, leads to d~clining fuel consumption. 
From the peak of 87.6 billion gallons in 198o", c~msumption falls to a 
low of 76.2 in 1990, a 13% decline. Consumption rises significantly 
during 'the late 1990.~ s ·with the onset of renewed VMT growth, zero mpg 
improvement, and constant real gas pr_ices; nonetheless, it is 1998 
before the 1980 peak is· exceeded. 
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THE WIIAPTO~I ErA MlJ' VfHICLf OfMANO MOOfl 
LO~I PRICF: HYBRj.,., • HEDONIC SHARfS 

TABL~ 1 1 10 HY~RIO CARS 
Ll N E . I T f. H I 9 9 II I 9 9 5 I 9 9 b i 9 9 7 I ~ 9 8 I, 9 9 9 2 0 0 0 

----------·----------------·------------------------------------------------------------~---------------------l lltlFSlREil SttA~E OF ~YIIRT10S IN MJO•SIZE 
2 II fiiLL SI'Z~ 

XI 
j 

~ II LlllCURY 
Q I I 
5 lltiFW Rl:r.TSTRATJONS or IIYBHIOS 
b II 
7 II MIO•SIZE 
li II 

II F'IIU SIZE 
II 
I I LIIXURY 

I 
I 
IYEAR fill) STOCK llF HYAR!OS 
I MJO•SIZF. 
I FIILL SIZE 
I LIIVIIRY 
I 
lltYnll !'I> PIIIICIIASf. PII1CE 
I I•On·SIH 
I flll.L SIZE 
I LIIWIIY 
I 
IIIYIIRTO CAPITALIHD CllSl PER MILE 
I MIO•S!ZE 
I rtiLL SIZE 
I LIIXIIIRY 
I 

~IILL VUI 
X SHARE 

X SHARE. 

XS-1ARE 

X SHARE 

MILL VEH 

f 

S/~ILEI 

I 
I 
I 

I) 

I 0 
II 
I 2 
I J 
Ill 
15 
I b 
I 7 
18 
I 9 
20 
i'l 
22 
23 
211 
25 
2b 
27 
i'll 
29· 
10 
ll 
12 
B 
311 
35 
lb 
.17 

IHYI!Rtn Vf!IJCLI:: MILFS!F.L::CTRICl BILL 
I 

I 
MILES I 

I 
lfLHTIIICITY CONSIIMEO 
I 

IITIHAL OUMfSTIC: NEW CAR I-II"G !EPA) 
I I 
IIIIVEIIALL rLEf.T MPG (WE.fA) 
II 
II AII·TO MOTOR FIIEl CIJNSIJMPTION 

RILL KWHI 
I 

' I 
I 
I 

RILL GALl 

51, JO 
bb,lll 
111'1,110 

3,hb3 
?5,11 

1,781 
12. b 

I. I b 3 
11.2 

0. 71 7 
'5 • 'I 

2'1. 51 '5 
II ,&97 
8,122 
11,&95 

2118&3, 
259 II, 
35270, 

O.f.IOQ 
0,8115 
I. 0 18 

197,'578 

1311,1110. 

211.0& 

7 0. 1111 

50,90 
65,90 
119,00 

3,&91 
25,b 

1,801.1 
12,5 

I, I 53 
8,0 

o. no 
5, I 

27. OilS 
12,958 

1.1. 8re 
5,209 

2bl7l, 
272b5, 
370811, 

0,8119 
0,893 
1,0711 

22l,93b 

15b,RIJ 

70,800 

SO,bO 
bS,70 
118,90 

J,b85 
25,3 

1,821 
12,5 

I, 1211 
7,7 

0,71ll 
S, I 

29. 192 
111,053 
9,1178 
';,bb2 

275113, 
211&78, 
38979, 

0,898 
0,91JII 
I , llll 

247,559 

173,281 

211,75 

71,603 

50,'50 
&5,70 
111\,I)O 

3,7119 
.2s.o 
1 ,lib 7 

12,5 
I ,115 

7,11 
0,7h7 

5,1 

30,979 
111,993 
9,928 
&,058 

289110, 
30122. 
LJ091'5. 

0,911& 
0,995 
1,1911 

2b8,bOII 

187,918 

30,\7 

72,&11«; 

'50;20 
b':'i;SO 
11e;Ro 

3,7111 
?.11,8 

I, 1\92 
12,11 

I , 1 011 
7,2 

0,785 
S. I 

32,1122 
I 5, 7'17 
10,211& 
b,HR 

30112&, 
ll &511,· 
112•ns, 

0,998 
I • 0118 
I ,·258 

201,002 
I 

JO,JS 

2'5,10 

711,080 

ll<l,"'O 
&'1,20 
118,110 

3,1\12 
211,5 

I ,q 17 
12,J 

1,0~2 
7', 0 

0,1101 
S,t> 

B, ShO, 
lfl,llt>t> 
10,450 
b,bRB 

319SII, 
B232, 
1150115, 

1,0'52 
I • lOS 
1,325 

JOII,ORS 

30,B 

119,1JOI 
hll,701 
IIA,20I 

, I 

'.an 1 
'2Q,21 
I,Q3LJI 

12. J 
I, 0 7 b 

fl,8 
0,!117 

5,2 

:\ll. 1118 
lh,QJII 
IO,SSJ 
b, QJI 

3V5"1S, 
111925. 
117'&0, I 

I , II o 
I I. I bb 
I, Hb 

ll8,-393 

22?, 3811 

?5,19 
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TilE miARTON U A MO VEIIICLE 00-IANI) MOOfl 
HIGH rHICE IIYIIR ..... • llfOONIC. SHARf.S 

AGF 

LIN[. 
TARLE 1,10 HYBRID CARS 

IQA5 IQAb IQA7 IQAA 
·----------------------.--~--------------------I lllfSIREO SHAI-lf: OF HYAI<IOS iN ~IIO•SIZE 

2 I Fllll S I lE 
--------------------------------------------------------------------------------

J I Ll1Xli11Y 
Q I 
5 I II F W" R F. G I S T R A T I 0 N S ll F H Y llJH (l S 
b I 
7 I ~IO·SIZ£ 
.fl I 
"1 I 'FIILL SilE 

10 I 
I .I I LUXURY 
12 I 
I~ I 
Iii IYEAR END STOCK OF HYIIPIDS 
IS I ~~ f D•S IH 
I b I FIll L S I lE 
I; I LIIXIJRV 
18 I 
It;• IIIYIIRID PIJRCHASE PHICF. 

·?C I MTD•SilE 
21 I FIILL SIZE 
22 I LIIXIJRY 
21· I I 
211 IIIIYIIII.IO C~PITALJZH· COSr rE·H Mllf 
25 II Mir>·SilE 
2b II FIII_L SIZE 
27 I I LII(URY 
2A I I 

X 

HILL VEH 
X SHARE 

X.3HARE 

X SHARE 

X SHARE 
I 

~IJLL VEHI 
I 
I 
I 
I 
I 

' I 
I 
I 

5/I-IJLEI 
I 
I 
I 

2 'I I I flY A~ I D V £.Ill CL E M I lll S C f.L f C T RIC) A IlL 
10 II ' ~~~ Lf S I 

I 
ll IIELFCTRJClTY CONSIIMEO 
12 I I 
H IITnTAL OOIIf.SltC NF.W CAll "Pr. ([PA) 
311 I I 
1S IIIIVJ:IULL FLEET ~IPG.(~IEFA) 
H, I I 
l7 IIAIJTO MQT!IR Fll[l C01J511MPTION 

RILL KWIII 
I 
I 
I 
I 
I 

RILL GALl 

1, no 
1, on 
1.00 

O,Oll3 
o,c; 

0. 0 l I 
0,3 

o.o21 
0,2 

0. 0 I I 
0, I 

O.Ob3 
0. 0 31 
o.o21 
0. 0 l I 

15uos. 
lbOQA, 
2210b, 

0.1177 
o.. 50 3 
O.bll 

0.253 

0. 17b 

27 ,bQ 

2,00 
3,00 
2,00 

0, IIIQ 
I, 2 

0. l!b l 
0,5 

0, O.bQ 
0,5 

0,022 
0,2 

0,211 
O,OQ3 
0,085 
0,032 

lbJOQ, 
17018, 
2.Bbb, 

0,5011 
0,535 
O,b51 

1.10 I 

0. 775 

27.711 

17,56 

,7A,3Z7 

11,00 
b,OO 
11,00 

0,2QLI 
2,11 

0. 12b 
I, o 

0. 12 J 
I , 0 

0,0115 
O,ll 

0,503 
0,21Q 
0,207 
o,o77 

17211b, 
16013, 
211b72, 

0,5110 
0,5bQ 
o,, bQ I 

2,1\77 

2,032 

n·,A, 

18.21 

Y7 ,lib I 

b,OO 
Q,OO 
b,OO 

0,11211 
3,5 

O,IBA 
1,5 

0,172 
I, II 

O,Obll 
O,b 

O,Q2b 
0,11011 
0. 378 
0, I liS 

I 6 I qq • 
IQ005, 
?.bOOJ, 

0. 573 
O,bOQ 
0, 732 

5, 770 

Q. 07b' 

27. Qll 

.1 A, 8 3 

7b.bOA 

7,110 
12,00 
8,00 

0,53!1 
11,3 

0,2?.3 
1 • a 

0,?.21 
I , II 

O,OQQ 
0,6 

I ,11511 
0, bZ.l 
0,5Qll 
0. 237 

I 91 bS, 
20007, 
273116. 

O,b06 
O,blll 
0. 17b 

Q,bl2 

b,19b 

20,08 

I q ,112 

75,8117 

6,30 
lb,7t) 
Q,'\0 

O,b72 
5,3 

O,Zbll 
2, I 

0,2Q2 
2,l 

0' 112 
o~q 

2,10b· 
0,601 

,0,6711 
0 ,Jill! 

20 1611·, 
2 I Obll, 
267b9, 

0,61111 
O,b76 
0,620 

I 0, 21'5 

20,21 

7S,J1Q 

11,20 
lb,bO 
~.'lO 

O,b66 
' 5. 3 

. 0. 2 7'3 
?. • I 

0,2Qb 
?. • 3. ' 

0, I I 7 
,O,Q 

?.,7';Q 
I , Ill 1 
I , I bO 
O,IJ57 

212bl, 
2i'IAI, 
302bA, 

O,bAO 
0,71b 
O,AbS 

I II, II b 

2A, I q 

20,311 

7'l,'l77 

6, I 0 
lb,lO 

q •. 20 

0,700 
5,2 

0,2AI 
2 ,I 

.. o · 2QQ . ' 
2,2 

o. I ?.I 
0 ·.q 

3,~00 
I ,JQ.7 
I, 1135 

, 0', 15b8 

221100, 
2Bbl, 

,' 3 I 65 I , 

0. 71 q 
0,7'37 
o.QJLI 

.25,11QO 

26,111 

20,72 

7b,l73 

7,QO 
lb,OO 
q. 0 0 ' 

0,710 
<;,0 

O,?A5 
2,0 

0~30?.' 
·2, I 

0. 12 3. 
0,9 

li,017 
1 , btll 
l,bQB 
O,ll.7b 

2:\5£12, 
21JSA5; 
3111'12, 

0,1b0 
0.1100 
0,9bLI 

,. 27. .• I OQ 

211:15 

-------------------------------------------------------------------------------------------------------------------------------
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THE ~IIIARTI.lN lFA MOT( E:IIICLf. 0[~1AHO M(lOfL 
HIGH PR!CE HYilHIOS • HfOCINIC SHidH.S 

UN( I T E M 
TAHLE 1,10 IIYURID CARS 

19911 1995 IQ9b 1997 

-----------------------------------------------------------------------------------~-------------------------
2000 

I IIIHS!R£0 SHARE UF' HYI\RJOS Ill MJO•SIZE XI 
2 II HILL SIZE 
l ll LliXURY 
II II 
5 I IIFW RfGISTRATIONS OF HYARIOS MJLL VEH 
~ I XSHARE 
1 I Mll'l•SIZF. 
8 I XS~ARE 
9 I flllL SIZE 
0 I XSHARE 
I I LlhCIIRY 
2 XSHARE 
l 
II 
5 
b 
7 
(\ 
Q 

?.0 
?I 
n 
21 

YFM~ fNO STUCK 
MlrD·SilE 
FlllL SIZE 
tiiHIWt' 

llYIIPID PlfRC:IIASF. 
"'IO•SIZF. 
FIIU. SllE 
L IIXIIRY 

OF HY!Hll OS 

PlllC:E 

t' II IllY A R I i') C A I" i TAl I Z E 0 C 1.1 S T P f R MILE 
2'i I '-'IO•SilE 
?b I Fllll SIZE. 
27 I LIIXlJRY 
i'A I 

MILL VEIII 
I 
I 
I 
I 
I 
I 
I 
I 
I 

S/1-l:.Lf.l 

29 i IIIYI\Hlll VEHICLE MJlt.';Cf:LFCTRIC) EllLL MILES 
30 I I 
lt llrt[CTI11ClTY CllNSUMlll 
12 ~I 
ll FITCIT~L OOMESTJC NEW CAR MPG CEP~) 
111 I I 
lS IIIIVERALL F'LE'F..T· MPG OIEF'A) 
J& I I 
37 I ·I All TO MOTOR Fllf.L Cl.iNSUMI'T ION 

lllll KHfl 

RILL GAL 

7. hO 
l5,b0 
11,80 

O,bQI 
11,9 

0,2711 
I • 9. 

0,291 
2,0 

0 ,I ?J 
0,9 

11,572 
l,ri&3 
I. 912 
0,777 

2111\bl, 
25911. 
l':i270, 

0,8011 
. 0. 8115 
I, 0 18 

lb.&lb 

2b. 0 II 

?.II, ll. 

21, Ob 

78,7311 

7,110 
15,20 
6,b0 

O,b81 
II, 7 

0,27b 
I • 9 

0,282 
I' 9 

0,123 
0,6 

5,059 
2.057 
2.113 
0, Ab6. 

2b 17l ~ 
272&5, 
37064. 

0~8119 
0,693 
l. 0 711 

Ill. &811 

29,&17 

26,12 

21 .I 5 

eo ,1109. 

7,20 
111,90 
8. 5.0 

O,bhh 
11,5 

0, 27 I 
I • 9 

0,270 
I ··A 

0' 1211 
0,11 

5,11bl 
2.219 

'2,293 
.0,9119 

275113, 
211&78, 
30979 ,· 

0,8911 
0,91111 
I , llll 

llh' Ill, 

?.11,12 

2'1 '20 

82,01\l 

7, I 0 
111,70 
8,110 

o·, && 1 
II , II 

0,275 
I, A 

0,2&5 
I, 6 

0' 12 7 
0,8 

5;7113 
2,351 
2~UIII 
1, 0 I 9 

21191JO, 
30122, 
110915, 

0,91J& 
0,995 
I; I 'lll 

50,0111 

211,12 

21 '21J 

7,00 
111,50 
6,30 

O,bbS 
ll,l 

0,27& 
I, 6 

0,2&0 
I • 7 

0' 129 
0,6 

b,02b 
i!,ll5l 
2,119& 
1,07& 

.l0112b, 
31&58, 
112975, 

0,998 
1,0118 
1,258 

211,12 

21,23 

b' (I 0 . 
I W, 20 
13,?.0 

0,&<;7 
u •. 2 

o .• 2n 
I, 6 

0,253 
I' It 

0, Ill 
0,8 

b. 1119 
2,5i!U 
2,SLJ2 
1,12.\ 

ll95ll, 
H2l.2, 
1150AS 1 

' 
I , 05?. 
1,105 
11125 

28 I II 

21.20 

611,3110 

b 1 b0 
13180 
8,00 

O,bllb 
'U I I 

01270 
I, 7 

0 1 i!llS 
I I 5 

0 I Ill 
018 

bl277 
2,'5&7 
?,c;s.? 
I, I 581 

H5Q51 
J11q7.5, 
1173&01 

I I Ill 
I , I &h 
I I 19& 

5A,Ih2 

211 I I 0 

I 

21 I I 7 
I 

90 1 1\Ull 
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TilE ~lilA II TllN fFA ~~n VEil I CU: OE ~IAN('l M(lOr:l .'AGF 
LO.W I'II.J~E. IIYnnlllS - LUW F.LEC PRICf. - llf()nNIC SHARES 

T fdiLE ·1, I 0 HYIIR Ill CAPS l I II[ I 1. f. II 1'111'5 JQRb JQI\7 IQI)II I''"'' IQQO I '1'11 lqqz IQQJ 
'-------------------------------------------------------------------------------------------~-----------------------------------I I li)F SInE ll Sllhlif: ()F IIYIIillllS trl II Ill - 5 I 7= .. X I 0. 00 20,00 30,111) 1.10,00 11'5,00 '511,70 c;u,7o su,so 5U,r?O 2 II Fllll S I.ZE . I o, 011 "\0,110 IJO,OO 50,00 bO,OO bq:nn bQ,bO bQ,SO bQ. 30 J I I t.lllWnv 1 n, no 20,00 JO,Illl 110. no IIS,op Sr?,no Si',QO '52,QO 'j2,10 IJ I 

'5 I ~I(W H [ G I S T II n T l !I ~r.s llF HYIIRlflS MI(.L Vfll O,t.OII I, 1.1 n I . I. QQO 2,5?.U 2,QI5 J,l.li?O ,,<;QJ J. 71 b J,AQ2 b I X SIIAJI[ 5.2 ll.tl I I., c; 21 • 0 23,7 2 7. "· ?7,b ?.7. '5 2J 1 U 7 I t.alll•Silf 0,2Qb 0,5Q7 0.0'1h I, 170 I. 350 I, h21• I, 7 21 1,71\b 1, n5 3 8 I :tSHAfll. 2.5 5 ,·o 7. II q. 7 II, 0 I J, I 11,2 13,2 1.1, 2 q I fllll S I 7F. o.zon 0,500 0. 75 J 0,1101 1, 0 I 0 I, I i'R I , I 71 I ,.2ou I, 2 H I 0 I XSIIAHF 1.11 ''· q b,2 7. 1 R,i' q' I 11,0 6,'1 ~.II II I l.~IXIIIU o, I n.tl (1, 2211 0,3U'1 0,1172 o,s5c; O,tlhb 0,701 0,7i'b 0,7<;2 12 I XSHAR[:' O,l) I' q 2,Q J,Q 11,5 5,11 5,11 5,11 s,u u I 
Ill IH"R f.IIO 5111(1< nr HYIHII l'lS ~1J Ll VEH 0 ,1,0 7 2, 00 I J,QI\1 b, llbU Q,3oo lii,57A 15,QJ7 IQ,r?bQ n.s12 I'" I 'qn-s llf n,?,Qb 0,0')0 I, 777 2 'Q2Q 11,2112 5,110.11 · 1 ·'' 1 n '1,0211 IO,bOb :J 

If> I rriLL SIZE 0,207 0,765 I, 531 2,JQ8 3 ,J1Q 11,11511 5,5Jq b,bn1J 7,h25 I r I LIIXURY 0, I Oil O,l27 O,bh I, ll7 I, b 7q 2,32(1 2,Q!IO l,bH U,r?/12 
18 I 
11'1 lilY II ~'Ill Plll'lCH"SE PriiC[ 
? C• I I~Til·SIZF. l'iiiO'i, .lbJOq, I 72tlb, In I qq, I q I b'.i, 20[00, 21?.f.l, 22UOO, 2l'i!'2, 2 u II r11u SI1E lbOI)II, I 7 0 36, I 60 I 3, IQOO':i, 20007, 210611, 221 ~I, 2l Jb I, 2uc;ns, n I I..IIXIIRY 2210b, 2.Bbb, 211672, 26003, 27311,, 26HQ, 3021.1\, JIA'51, JJUQ2, 
?.> I 
2U ttvnnto CAPITALJZF.O r.nsr PER MILE SIMILE 
~5 Mlll-SilE O,U7'5 0,505 0. 537 0,570 O,b0'5 0. bll 0 0. b77 0 I 7 I 5 0,75b 2& FIILL SJ l[ 0,500 0,532 0,5hb O,bOO O,b3b o, b·n 0. 712 0,752 0,7'15 n lii<UriY 0. b 1·0 O,b46 O,b6A 0,7213 0,772 0,615 0,6hl O,QOCJ o,qc;q 
?.II 
2Q 11mu 1 ll VE III f.L f. MILlE SCELF.CTnlr.) lliLL Mi'LES 2,Uh..\ 
30 

10,569 211,JH 42,'5QU bU,31JJ IIQ,biJO 1111,020 1117,11011 177,UIJO 

J I 1.1 FC Till C I T Y COIJSUMf ll A ILL KWH 1,722 7 i 1151 
lr? 

I 7, 15'5 2Q,QQ7 115,273 bl,Oib 112, !IQS· .103,!157 .12U ,11 b 7 

3l TIIT"L OOI-If.STIC: NfW r:"u ~lf'f, ( F.P") 21\, I u 26,1\0 2Q,30 2Q,RI JO,Ill 30,h2 ,30. b?. . J 0·~ b I ..\O,SQ l ,, 
35 llVEri~LL FLE. F T MPG ( l·tr FA) 'I lt.,9U 17.73 lll,bO IQ,50 20,1111 21. Jb 22,28 .i!J,Ob 2 3 ,,71 3& I 
H ""Tn '1!1TnR f'IHL ClHISliMI"T I ON A ILL ::i~LI 7Q,50l 77,7Q7 7b,l7b 71J,IJ77 7?.,735 7 I , I Ql 70,157 &Q~'57U bQ,I.IIJl 
---~----------------------------------------------------------------------------------------------------------~--~------------· 
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Tllf. WHAIITOIJ .(FA M VEHICLF llfiiANO MnnH 
'LOW PntCE HYIIRfll~ • LU __ EC PlliC:f. • Ht.L>OtliC SHARfS 

LINf. I · T I ~~ 
TAfiLF .. 1,10 IIYIIRIIJ (fiRS 

l<i.c,,, jqq-; [Q'.~h [QIJ7 zoon 
-----------------------------~----------------------~~·t~.~-··--·~4··----------------------------------------------:.l, 

I llllF~IflfD !;tiAIIf: OF IIYIWII'\5 IN 1-lln•SIZ:: 
2 I I . l"'ll. L S I 7 F 

X I 
I 
I 
I 

3 I llllCIIIIY 
I' IJ 

'j 

b 
7 
n 
') 

IIJf.l·t PI'(;JSIRIITIONS IIF' IIYIIIHOS ·. 
I 
I HII)·~·T7F 
I 

I FIILL ~IU 
I 
I l.lllCIII!Y 
I 
I 
IYfA~ EIU! STOCK nF IIYflRJnS 
I MIIJ·SllE 
I FIILL Sllf 
I LIIXIIIIY 
I 
llfYni'IJO PlfRCIIASf PRICE 
1 ,..rn-51ZF. 
I F'IILL :>llE 
I LIIXUR~ 

I 
IIYIIII)O C:IIP[TIILJlEO C:OST PER ,_.llf 

~~~ o- s 1? F. 
F'IILL SllF. 
LIIXIJRV 

MILL VEIII 
XSithfiE I 

I 
XSHttnEI 

I 
l:SIIftREI 

I 
XSHitRfl 

I 
MILL VF.t~l· 

I 
I 
I 
I 
I 
I 
I· 
I 
I 

!/MILE I 
F 
I' 
I 

I 0 
II 
I Z 
11 
Ill 
IS 
I!> 
I 1 
16 
19 
2~ 

<'I 
Z2 
('!, 
('II 

25 
26 
H 
211, 
?'I 
lO 
31 
32 
l3 
3·1, 

I 
IIYHIHO VPIJC:I.E' MtlfS(flfCTRICl O!LL 'IJLESI 

3':i 
3b 
31 

HFr:JRJCITY r.n~ISlJIIli:O 

T n T A l n nt~ f ~ T I C N F. W C A~ IW G ( F P A ) 
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o, I 

21,'5b 
010 

31,28 
0, I 

t'l7?.bl 
'3 I J IJ!ltliFW CAR FlCPF.NOI Tll~tES 

USI 
Ubi 

011lLARS 
xr;RQWTH 

RILL 72 ! 
xr.RIH/TH 

1Jbq', 
7,Q 

B,77 
•I>, I 

7 ~"lb·, 
7 I I 

32",110 
•!1,0 

6512, 
7,!\ 

Jl,13 
2,2 

q I 011, 
7. 0 

JS,bQ 
7 ,. 7 

Q7u2, 
7 0 0 

J7 ,I (J 
u • I 

IOHS, 
0 1 7 

JA I I Q 
2 0 7 

II 0 Q J I 

bl2 
IJO' J7 

5,8 
II I I 711 

3,'5 

123&2. 
5' 7 

U2,'i0 
I I 7 

I.\ 0 II n, 
'5,5 

ll?.,b3 
0' 1 

II J, 7 q t::l:l 

2 I 7 I 
~ 

071AVG CAP~ ~IJST PER Hllf 
081 
0'71 

C:EIJT !'1/1-11 LF.: 
XGR()IoJ T H 

27,35 
B,b 

2q'. 21 
'7,0 

31. bQ 
8,3 

311,0'5 
7,5 

30,37 
b,8 

l6 I q I 
7 0 0 

lli 1 5Q 
b,Q 

IJIJ,50 
1, n 

U7,11A 
bl7 

"iO,'l'? 
b,5 

S 3, 7 I 
b 1 J 

'iOIAVG IJSF.O CAR WHilLF.SALE PRlC:f nClLLARS lUJb, HJO, UOSO, UJ71. IJ70Q, 50511, SJQII, 575·11, biJIJ, b"ilh, b11Qb
1 

'lll xr.Hnwrlf 10,1 A,7· 11,5 7,Q 7,7 7,3 o,o t.,7 &,'5 &,2 5,8 
52JTC1TAL ll!'!Hl CAR PIIRCHA!HS '-~ILL AIITrJS l'i,bbJ lh,l.llll 17,2A8 17,233 lh,Q]( l7,1Jtd 18,1'ih '111,072 18,JlQ 18,8.18 IQ,HO 
'i J I . . ... ;( ~ R fnl T II 7 • I . h • ?. 3 ' q - 0 ·, J .. I I 5 2 ' q IJ ' 0 • 0 I '5 I I ') 2 • b 2 I q 

·-------·---------------·------·------------------·------------------····-------------------------------------------~~------~---·· 

N 
N 
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THE WHARTON HA '~0. VEHICU: r'l[MANO MQrJfL ACF 2 
IAARC:H CONThu'- roR HYnRJilS 

TARLE' 1 , on SELECTEO MARKET INDICATORS 
LI~E. 1 E M . I C190 I9C11 I qqz IIIQJ IQQII IQQ'j IQt:lo I Qq 7 IQQ" IIJQQ . 20 0 0 . . . . . . . . ... . . 
·-···---------------·-·-----------------------·-····------------------------------------------------------------·-----------------I 'I CAR~ I 'I OPERATIClNi 'I' R •F.' I ('I MJI.L AliTIJSI 120,'>l'5 ;· 2?. I?:\ T 123,AqJ I 2'5, '51111 I 2 7, II A II 12Q,llb3 131 ,IJ'l7 lll,b?.'5 11'5, q IS 138,123 IU 0 I 7 0 q 

2il xr;ROWTHil I , 2 i ,o 1,11 I I J 1,5 I, b I, b 1,1> ·I , 1 I, 6 I , 7 J I I 
IIINFW CAR RF. TAIL SALES M I L·L AUTOS I 12,1JAQ 1), q 15 ll,Q20 I q. q II 0 lll,bOO 111,6711 I 5, 0 31 IS,UIJ(I I '5, 72 7 lt.,onJ lb,&'5':i 
S I ·.XIiR(lWTH I I '1 3. ! J,ll 3. 7 1,1 I' q 1,1 z.~ I I A I I 6 I, b 
b I I 
7ITOTl.L NEW CAR ~fGTSTRATIONS MILL Allrnsr 12,b68 tl,iOJ IJ,5Q5 I q I I 0 II liJ,ZS!I IIJ,52'5 I II, .b 7 b IS,07Q 1~13911 IS,b?.l 1'5,670. 6 t xr;RDWTHI I I 2 J I] 3,6 J IT I , I I I q I I 0 2. 1 I I 8 I I 6 I I, q I I 

j 0 I I)QMf.ST!C MiLL AUTOS! I 0; 2q I I 0, '5A.5 I 0 I CJO I II,:J?.IJ II ,Ill b II • b n 1 II I 7 0 IJ I I I q 7 7 I i' I I 7 8 I 2 I J'Aq If' I ':ill'> 
'II xr.ROWTHI O,b 2,q 3 ,II 1,5 0,6 I I 7 O,A 2,3 I I 1 I I 7 I I b '2. F'OREIGN MILL AliTOSI 2., H7 2,SIC1 2,b'ill 2,77Q 2,6112 2,QI8 2,C172 1,1n2 J I I 7 b 1,2jll 31zac; 
ll XGROWTHI u,o s I I 'jlq IJ. 7 2,1 2,7 I I q IJ,ll ii 1U I, R I, b Ill 
15 l I'DRE[GN 18,6C1 I~~·. 2 2 IQ,'52 I q I 71 I q, q l 20,0Q 20125 20,57 20,bll 20,70 20. 7 0 I b XGROWTII 2,7 } • 7 I I b O,Q I ,I 018 0,8 I, b n,s 0 I I ·0 10 i 7 X SMIILL cA.~S CB\IA + cmo~P) 11'1 ,I q II q. 0 I IJ'I·, 57 IJQ,Il'5 li'I,QI 50, I 1J so,uq· '30,115 51,1Jll ·'51. 1 16 <;I, 2q 
1 n X GROWTH I ~ I 0 ,IJ 0 ,l 0,2 0,'5 0,5 0. 7 0,7 0,11 0. ~ 0 12 I q 
20 TnT AL AIJTOS SCRAPPE.D M[LL AliT OS 11,2~5 II I II 0 2' JI,QJQ 12,1111, 12,122 12,'Sllb 12,bll2 IZ,Q'\2 13,0bl I J I 21 b 11 I (J A J 
211 XGRO~I T H 2,2 I I b II I 1 II I J .. J. 0 1,13 0,8 2,1J O,q I I 2 ?10 2Z 
23 VEHiCLE 1-1 I L£ s TRAVELLEn MJI L I-IlLES ILIQ8:'5o ·isJs'.5b 1 '37i!',aq I b I 0 ,'7b I b'5l ,lib lbQJ,'52 1732 I q I 1 77q, n I I~ I~, 51 l!lbb 1 U1 I Q I '5 I 7b 211 xr.ROWTH I I q 2,5 . 2 ,u 2,1l 2.~ 2,5 2. J ' 2,1J 2,5 '2. b Z 1 b. 
25 
i?b TnTAl FLEF:T f..1Pr, cwf.Ft. EST~) I q ', bb zo·'. 02 20,27 2 0 ·,Ill 20,1l7 20,'31 20,'31 20,'\1 20.~1 20,1111 20,115 27 t;r.Rrl~/TH 2,2 I I 13 I I l 0. 1 O,l 0,2 0 I I 0 1 0 •0, I •II, I 

' 
•0,2 

~~~ 
: zq &liTO MntoR FUEL CONSLMPTJON RILL r.4L 1b 121 7&', 72 17 ,'H 78'; q I eo ,b7 62,57 6Q 1 lll &b, H 6B,bb q I Ill QJ,bfl 30 t:GROWTH ·0 11 0 1 1 I , I I , 1 ~.2 2,1 ~I} 2. l 2,b i1,8 211! ll ~II T n MnrnR run EXPF:Nil I TIIRf S BILL 72 s 21,7b 2 7', 'IIJ 2 6 ', 2 b 26,711 2Q,38 30,07 3 0 ,,7 r; 3 I I 0 b J2,2Q 3l,IQ 311, I 2 12 XGRO~ITH 0,3 0,7 1,1 I , 1 2,2 2,1 2,J 2 I ~ Z,b 2,8 2,8 3 J 

lll r./fW CAR f'LEET ~lPG ( E P'A ES r',) 28~20 211', 21 26,22 211,·22 213,2/J 26,25 211,27 21\,,:lQ z ·"· J 0 2fl 1 30 28, 3 I JS XGROWTH 0 I I 0,0 o,o 0,0 o,o 0,0 0, I 0, I o,o 0,0 Q 1 0 lb 
311 OOIIfSl IC 27,57 27.'. 57 27,'37 21,56 27,'5'5 2 7', 'i b 271'37 21,'511 27,5Q 27,'\Q 27,5Q 36 xr.R(lWTH 0 ,I •0,0 •0,0 •0,0 •010 010 o,o 0. 0 o,o p,o -o,o 
JQ l'nREJGN 3 I, 211 J\ ·• 2'1 11. 2'1 l I , 12 31. 35 J I ,lll j I I \Q li,J'l 3 I I II 0 j I I II I ..II I IJ u uo xr;R(IWTII .o,o o,o o,o 0 I I 0 I I 0 I I 0, I •0,0 o,o 0,0 0 I I· II I 
112 /IV[ PAr:[ Nnl CAR I'URCH.\SE r:nsr l'lOLLARS Ill II b?.', 15i!OO, I b 0 7 0, · 1 &II 1 n, I 71318, 18 ]IJij 1 I q 1111, 20737, 2111 I I I 22Q?2, 2 u 0 q I I Ill XGROWTH '5,1l 'i,IJ 'i,ll 5 I l 51} 'il2 '5,2 '5,2 'il2 S, I 'iII IJQ Nr:w C6R EXPfNOITURES HILL 72 s llll~A'\ tit'. 0 fl IJ'I,bfl 52,112 5}. 7Q 'i'i,biJ '57,211 'jQ,7Q t1 I,~ 7 bli,OO bi,, I 0 
IJ'j XORmiTH 2,11 '),0 5,5 '3,5 2,b 3 I II 2,Q u I II 3, '3 j' II 3. J bj 

I II& .... 
117 AVG CAP, COST PER MIU cn1r S/I-IJ LE 'ib,Q7 bo:2CJ bJ ,71 b 1, o I 71,21J 7'5,211 7'11'5'1 1\J,Qb 88,'57 Q \ 1 IJ,J 'IR,b2 "" w. IIA XGRm/TH b, I , '51 13 5,8 'j I 7 5,7 5 1b ':i,ll 5,'5 51'3 ':i,S c;,s 
11.1 
so AVG IJSED CAR WHOLFSALE PRICf' r'lOLLARS 710 I , 77JA, 13220, 871JI, qzqr;, Ql3b0, I U lliJ 5, I I 0 b o, II 68?. I 12.1117, I 3051 I 
51 xcno~ITH 'i,Q ti,O b,2 b I 3 b. 3 b,l S,Q '5. 7 '>,II 5. 7 c; I I 
'>2 T liT AL liScO CAR PURCHASFS MILL AUTOS I q, ll 21l I q I b 73 JQ,75ll (Q,A~7 20,0':ill 20,b8Q l' I I 0117 21 , U II'\ ?. 1, bllfl ?.2,072 Z2 I 5 I 0 5'3 . . . . ... ~~R(_l~TH 0 .I J I I '\ 0 ,ll 0,5 I, 0 J I I I I 7 2, I O,'l I, 8 210 
·-·····--------------------------------------··------------·------------------------------------·-----------------------------------I 



THE \•/HARTON EFA ~101 Vf:HICLE 1>U1ANO I-111Df.L 
Mo\Rr.H CONTI ...... FOR IIYIIHJ()S 

AG[ 

TAALF. 2,00 NEW Rfr.JSTRATinN~ (I-IILL "IJTOS) 
LINE.... . . J.l EM.. . . . ... 19?9 .. 1~60 I9RI 19R?. \983 19AU III,AS 19Rb 19117 19RB l91lQ 

~--~----····-----------·-·-------·---------·-----·-··------------------------~-----·---~-------------------------------------------IITnTAL IJFW RfGISTRATION~ 
21 
ll glll'1r.IJM,:>AC T 
II I 
51 Clll1PAC T 
bl 
71 1·411'l·~IZE 
Ill 
91 riiLL ~IZf. 

I 0 I 
j 1•1 LIII(IJRY 
121 

I 
I 
I 

XSHARE 11 
!I 

XSHAREI 
I 

XSHAREI 
I 

XSIIAHEI 
I 

XSI.i~RE I 

10,!102 

2·, 112 
2.5 ,.II 
2,JJO 
21 1 '57 
?.,7u2 
?.5,3!1 
I I Q6b 
161 39 
I·, 0 32 
q,'35 

IO,'JUj 

2·, ~51 
25 ,IS 
2, ?R I 
21 • bll 
2,~q2 
25,5~ 
I ;q I Q 
16', 2o 
0,9'lQ 
. q', q !I 

I 0 I 796 

2. 71 7 
25 I I b 
2,350 
21 '7b 
2,7u& 
25·, II J 
1,957 
18. 12 
I, 02 8 
9,52 

11,3&?. 

2 I 61 R 
2 IJ I R 0 
2,1lR2 
21 I All 
2, q IIJ 
2'5 ·• b lJ 
2' 0 71 
te', 2J 
I, 077 

q ~·II R 

11,'337 

2,6Jil 
2LJ,b0 
2,'j2'5 
21 1 6Q 
2,972 
2'f, 1b 
2 1 11 II 
IA,32 
1,007 

!J 1 112 

II, SOS 

2,8511 
2t(,b'' 
215/Jil 
2t'l qq 
2,cns 
25,bll 
2,IOQ 
18121 
I,Oqq 
q,ua 

2 1 q7& 
. 2LJ I IJ'j 

2,b'l6 
2?.102 
J, I 05 
25,71 
2' 15~ 
I7,A7 
I I I T 7 
Ql7'5 

12,3.\7 

1,01.7 
2/J 1 1lb 
2,719 
22,nu 
J I I b II 
2')·, bS 
2 I I b 3 
I 7 I '5LJ 
I,VLJ 

12,1J2Q 

3 I I Jb 
2'i,?.l 
?.,75& 
2'2, 1 a 
3 i I Q 0 
2'5,&7 
2101)5 
lb,6'5 
I, 252 

121J3b 

J I I lob 
,• 2'i 1 hb 

21 7 fo6 
22,UU 
J I I 1.9 
25,b9 
1,111.9 
IS,9b 
I, 2bll 

l, 2b I 
21.,02 
2 ,Ill&' 
221bJ 
'3.?. 2 q 
25,72 
I, 912 
15,2'5 
I , l 0 2 

9,92 lll,07 10,25 I 0, 38 

--------·-------------·-------------~-----·-------·~--------------~-----·-----------------------·-~-------------------------~·-----

TARLE 
T E M_ ........ 

----------------·-----·-------------------IITOTAL nOMF5TIC NEW 
21 
J I 
Ill 
51 
bl 
7 I 
61 
91 

I 0·1 
ill 
121 

SllfiCrii-II'AC fS 

Lli0·81Zf: 

riiLL·SIZE 

L IIXW~ Y 

:<SHARE 

Y.SHAR[ 

XSH/IRE 

:<SHARE 

.... :<S~A~[ 

IHHr.lt CONTROL FOR HYARIOS 

2,10 TOTAL no~fSTIC NEW REO.ISTRATIONS (~ILL AUTOS) 
1~7q I'RO lqAI IQR2 191\l lq~q 1989 1967 

··--··--·--~·-·--··-·--·-----~-·····---·-··-·----·-·---------·---··~·------··-~-------· 

1,065 
I 2, 0 7 
z. 2 J7 
211.,116 
2,71J2 
J0,'50 
I I Clf:.lb 
22110 
0,93q 
! 0 ,11'3 

8,75& <1,11&2 ' 9,&33 9,&70 I 0, I 00 10,21.3 

1,0/Jil. I10bO 1,103 l,llq 1,122 l,l9U 1,1117 
11~92 \I,AJ ll,bb l\,b2 ll,bO 11,62. 11,5& 
2,)93 2 1 2bb 2,1102 2111Q9 2,U7b 2,SCIO ?.,h5J 
2'5,011 25,2Q 2~il~ 2'5,112 2'5,&0 25,bU 25,115 
2,~92 2,7Qb 219111 2,Q72 2,q75 3,105 } 1 Jha 
30,75 30,&5 30,7Q 10~1\b J0,7b 30,711 lo,Ra 
1,919· (,Q57 2 1071 2,11U 2 110Q 2,15!1 2 1lbJ 
21~92. 21,A5· 211119 21,QII 21,81 21,37 21,08 
o~q0/1 0,9]0 0 1 ~72 O,Q7q ~,9!1Q I,OSJ 11 0<1'3 
10:17. 10,]8 10i27 IO~Ib 10,21 lo,aJ 10,&7 

I o, 273 

I , I 7 2 
II ,IJ I 
2,b"'IJ 
2& ·• 2 3 
3,JQO 
31 ·• 05 
2 ,·oqs 
?. 0 ·• JQ 
I I 122. 
1 o·, 92 

I 0, 12& 

I, I uQ 
II , 3 5 
2. 109 
211,75 
3 I I bq 
J I , l 0 
I, 9bq 
19,u5 
I, 12q 
II, I 5 . ' 

--------~-------------·---------·---------~-------··--·-----------------~-----------------~--~------------------------------------

I I I, I 
II, 2h 
2,760 
27. 16 
112211 
J I , 52 
I I q 12 
18,&9 
I, I &2 
I I ,.J b 

L (liE 

-------------------·-------·------~----I TnT A L f 11 HE I r. N I~ F W REG I S Hh T I !J N S 
2 
l SIIACOI-IPfoC T 
II XSHARf 
5 COMf'ACT 
b XSIIAR[ 
7 LII)(IIRV 
6 XSIIARF. 
q 

I-IARr:lf CONTR!IL fOil HYARIDS 

T~ALE 2,~0 rnREJGN 'NEW REGISTHATIONS (I-IILL AUTO~) 
IQ!Q IQAO 191\l JIIR?. IQAJ 19AIJ 19115 jQRb 19117 IIIAA IQIIQ 

-·--·~···--····--··---·--·-------·-·---·---·-·-----·--------·-------·--·---------·-----I, R I 3 

I , &26 
RQ,Jb 
O,OQJ 

'5 .Is 
n,092 

5 ·• 0 9 

I , 7 !17 

l,t.07 
89', 9U 
o,o8Q 

u'. <~7 
0 I flCI I 

5 ·• 09 

1,8H 

1,&57 
90,0Q 
0,06lJ 

IJ·, 59 
0,096 
5,32 

1,900 

I, 71 /J 
Q0,21J 
O,OAO 
u·.u 

O,IO'i 
5·, 5/J 

I,QOII 

l. 71 q 
QO,J2 
0,07b 

11,00 
O,IOll 

S,bB 

I, 73J 
90,50 
0,072 
l' 7 6 

o, II 0 
5,72 

I I 975 

I , 7 0 J 
90,25 
O,O&Q 

1,UR 
0 I I?. u 

&,27 

2,07'i 

l , Rill 
90,1.11 
0,065 

l' • I 'i 
0. 129 

b,?.?. 

I' 9&/J 
91,06 
0 1 01!?. 

2,116 
0. I i 0 I 

&,ba 

2. 210 

2. 017 
q I, 25 
0,05Q 

2,117 
O,Da 

b,08 

2 '· J 0 ') 

2, II o 
9 I, 52 
'0, o Sb 

2,UJ 
0, I !J 0 

b,OS 

io rnRFIGN MARKET SHARES! X nr TnTAL lb,7Q lb~q~ 17~03 lb,72 1&,50 lb,53 lb,Jb lb,~2 17 1 '~ 17,92 18,30 
it X nr SIIACf)t1PAr.T bO,OI &O,t.2 &0,99 &o,·nu b0,137 b0,7l ~9,<10 bl," b,),b3 bJ,71 bU,b9 
'i2 X !IF' cnr~Po\r.T /J,OI 3,8Q 3,59 3,23 l,OI 2,Ail 2,5A 2,/JO 2,25 2,13 1,97 
ll x nr L 11x 11 R Y A , q 5 9 • 1 1 9, 52 q, 1 A q , q '3 9, Q 7 I o , 'i J 1 o , 5 a 1 o , au 1 o , "/J 1 o , 7 2 

----:-~~------------; ..... ~-~--~-~-~--~~~-----:-----~-------------------~-----------------------------------------~---------------
A J'A(IOliCT OJ.' WIURT!ll·l F.FA, JNr., 
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Ll NE . I . T E M 

THE WHARTnN EFA M('] VfHIClf OEtHNO MOOll 

. TABLE 
IQQO 

MARCH CONTHU~ FOR HYORlOS 

2,00 NEW REGlSTRATJ(']NS (MILL AUTUS) 
IQQI· IQQ~ IQQJ IQQQ IQQ~ 

PAGE II 

--------···-----·----··-------~-----·----·-···--·--·-----·------------·-·-·---~---------------·-----~---·-------------------------
2000 

IITnTAL NEW REGISTRAT:ONS 
21 
ll !IJFJCOMPACT 
Ill .XSHARE 
51 tnMPACT 
b I X SHARE 
71 MIO•SilE 
81 XSHARE 
Ql FIILL SIZE 

101 XSHARE 
Ill LUWRY 
121. XSHARE 

·--~--·---------------·-------------------

TABLE 
~ t ~r. . .. 

J2,b86 

l·, 35b 
2b,US 
2,1185 
22,71J 
1,257 
2'i,b7 
1,1153 
I U, bO 
1·,337 
1 o. 511 

ll, I Ol 

l,IIQS 
2b:ba 
?. I CI7Q 

22 1;'73 
l,~bS 
25.bA 
I , ~ 71 
I II. 26 
1, ~en 

•. IO,bl 

ll,5Q5 

J,b~7 
2b,QO 
3,0112 
22,b7 
),1188 
25,bb 
I , q I 0 
111,05 
I ,II 50 
10,7.2 

I II I I 0 II 

l',80b 
2b,QQ 
l, I Qb 
22 ;hb 
l,b25 
2 5','7 0 
I, Q'lb 
I J ,II 7 
I, 52 o 
I 0, 7 A 

IQ,2~e 

f,117l 
27,17 
1,2112 
22,71J 
l,b70 
25,7/J 
I I Q?.ll 
ll, 52 
1,5115 
10,1111 

l,'HO 
27 ,ll 
l, lll 
22,111 
3 I 71HI 
.?5,78 
I I q ll 
ll, I 7 
1,58'5 
I 0, q I 

IJ,OIIJ 
27,'3<; 
J I Jb 7 
22,CliJ 
J,71'J7 
2'j 161 
I I Abb 
12 I 71 
l,bl2 
IU,ClQ 

IS,07Q 

II, 2 o'A 
27 I q I 
],IJ5Cl 
22,QII 
J,6111\ 
zs·, 18 
I, eqq 
12,2b 
l,b75 

'II 1 II 

15,JSIJ 

11 1 J0 7 
28,05 
l,S2Cl 
2z,qq 
l,'~b2 

.?5160 
I, 6.18 

, II, q7 
I I 71 8 
II I I q. 

IJ I JQ j 
261 12 
l 1 b0l 
2J,Ob 
0,037 
25,RII 
I, H?.ll 
II i 7 0 
I I 7 b I 
II I 2 7 

15' 8 7 0 

II, lib I 
26 ,II 
l,b7Q 
2 3, I (I 
II, II~ 
25,Q2 
I I IIi' I 
I I I u 7 
I , ·1 q 5 
II, 3 I 

-----·--------~--------------~----------------------------------------~----------------· 
MARCH CONT~UL FOR, HYnR I OS 

. ! 

?., 10 Tr1TAL OOI~fBTlC NF.W REGISTRATIONS (MILL AlJT[lS) 
lqqo l~ql Jqqj! lqq3 IQQ/J IQQS lqqb IQQII zooo 

---~-------~-·------·-·-·-------·-------------~---------·-------------~-----------------------·---------------------------------1 ToTAL nOMfSflt NEW H(OISTRATIONS I0,2QI IO,S8S IO,Qql 11 13211 ll,qlb 11,60j 11,70/J I I 1Q77 1?.,178 12,JAQ 12,5A'i 
2 
l 8UACOMPACTS l,lbl l,i6&. 1,221 1,2UU 1,2U2 1,260 I ,275 l,}lq 1~3115 1,]7) 1,361 
a x sHARE 1 1 1 , l o 1 1 ~ 21 1 I , 1 b 1 o , q 11 1 o , 611 1 o , II 'i I o , ll q 1 1 , o 1 1.1 , o·u 1 1 , o B 1 o , q 6 
s co~PatT 1 2,832 2,Q28 1,o1q J,l'io J,lqq l 1 271 1,1211 3,1122 J,IIClu J,~&Cl J,bur 
b XSHAREI 27,52 27~&7 27,73 27,112 26,02 26,16 ~H,IJII 28,57 2a,bq 26 1 111 2~,q8 ~ 
7 MID•SIZE I 3,~57 31 )&5 3,~118 l,b25 3,&70 3 1 71111 3,7117 1,6118 3 1 Qb2 u,oJ7 11 1 1111 
6 XSHAREII ll,b5 3J.7Q l1,86 ']2,01 32,15 32,2b 3?. 1H li!,Ub l2 1S3 32 15'1 l<!,bQ 
q rULL SIZE I! 1,653 1,~71 liQIO l,q5b • I,CI26 I,Qil I,Hbb I,AOQ 1,11111 1,826· 1,621, 

1 o x s H A R r 1 1 A , o 1 1 7 , b 8 1 1 ·, 11 b 1 1 ·, ?. e 1 b , a 6 1 b , tJ 6 1 s , q u 1 5 • u u 1 s , o q 1 11 , 1 b 1 11 , u 1 
II LlflCURY I I,I·Bb· 1,2111 1,266 I,JIIq I,H8 I 1 11IQ 1111116• I 1 1Jqq 1,5JQ l,"lfll l,b22 
12 . . XSHA~ll 11,53 .. 11:~6 I 1,77 II,QI . 12,07 12,22 l?,l7 1?.,~2 12,hll 12~7b 12,aq: 

----------·-----------·----------------------------·--------------------~--------~-----·------------------------------------------
MARCH CONTROL FOR HYBRIDS 

TARLE 2,?0 FQRflGN NfW R[GJ~TRATIONS (MILL AUTOS) ;, 

I.. I~[. . . .1C1~Q •. · I~Cll IQQ2 IClQJ IQClll lqq'i lqqb 2000 

-----·-··----------~---------·-----·--- -·--------------------------··-----------·-·-------·-~-----·-·-------------------------I TOTAL FORFIGN ~IF' W R[CISTP~TIONS 2,H7 2,51Cl 2,6'311 2' 71Cl 2,8112 21 Q 18 2,Q72 l, I 02 ] ' 17 b 3', 2 Jll :i,26S 
2 
l SllnCOMPACT 2, I QIJ 2,}0Q 2,UJ1i 21~&2 2,&32 2' 711 2,71)q 2,1\1\Q 2 ,.'lb2 . 3, OZ I 3 '0 7q 
q X SHARE Q I • S 0 q I, 7 0 q I, 7 q Q2,20 Q2,h0 qz,qo qJ' I c; q l, I 3 q 1, 2b , Qj,lll q j. 7 '5 
5 cOMPAr.r n,o'5J 0 '0'51 o,oue O,OIIb O,OQ] 0, 0 U I O,OJQ O,I)H o.oJS O,OJU 0 I OJl 
6 XSIIAR[ 2,22 z·. o 1 I, 81 l,biJ 1,52 1,111 I Ill I, 20 I, II I, 011 0,'17 
7 Lllx.IRY 01 151 01 )SQ 0, I 7 0 0, I 71 0,1&7 0, I b6 .0 I I h5 0 I I 7 6 0, I 7 '-1 OjiRO 0, I 711 
8 X SHARE b,28 &.JO b,UO b, I h 5,116 S,bq ';i,'iU 9,h7 ':i,b2 ':i,ss ':i,28 
q 

I q', q J 7.11 ·, bA i 0 F"nRrJGN MARK[T SHARE!: I X nr TOTAL ~~.aQ IQ~22 IQ,52 I q, 71 zo.oq 20,7.5 20,':i7 20,70 20,70 
II X nr 5111\(!l,_.PAC:T b5,3b bh,01 bb,hl &7,,2 b7,QQ 1)1\.,7.7 bii,IJ7 bf.,bb b II I 7 7 b8,7h ' bQ,OJ 
jz \: nF COMPACT I, 611 I, 7 0 · I, 5b 1,11 l I '3 u I ,i?ll I; I b I , n 7 I, oo 01Clj o. a 1 
ll X !)~ L II)('·'~ y II, Zb II, JQ II, bS II. 27 1 n, 61 I 0, 1J 7 1 n ,21 I 0, "iO I 0 ,II 0 I 0, 20 Q,b7 . . . . . .. . . 
----------------·-----·-·-----·-----------···---------------------------------------~----------·-----------------------------------

A· PRilOIJCT OF lmARTON f.F6 1 I~C. 
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,_ 

TIH. WHARTON EFA M(lTr .. EHICLI: OEHANn M(lOfl 
MARCH CONTROL FUH HYnRIOS 

J.On GROWTH RATES, NEW HfGISTRATION9 
IQAO IQAI IQA2 IQAl IQAQ IQA7 

-------------------·------------~-·---- --------·-··-~---------------·-----·-----·-------------------~-------------------------I TnTAL llfW REr.IS~RATIDNS ·I. b •i?,lJ. 2. Q 
2 

'5.2 I • 5 O,Q u.2 2,?. 0. 7 -0,7 I , b 

J giii•COP-4PAC T •b,7 •?.,2 2.5 J .• 7 0. 7 O,b Q. 3 J • I 2,2 I, 0 3. 0 
lJ 
s r.ni-H'ACT I. I •?.,I :s",o 5,b I , 7 o,q (j. 3 2 1 \ I I IJ 0,11 215 
b 
7 t.4IO•StlE •I. 1 •I , A 2,0 b I I 
B 

2,0 0, I LJ,Q I • q n,A -o,b I I 7 

Q FllLL St lE J,~ •l,ll 2,0 s.A 
I 0 

2,0 •0,2 21 3 0.2 .. 31?. _,10 -2~Q 

II LIIXIIRY '. -2·1 '5 •J,2 2.Q 11,11 o.q 1,1 1 , I IJ' n 2,3 o,q J ·, 0 

·---------------------·----.---------------------·---------------------------·-----·-----------------------------------------------
MARCH CONTROL FOR HYIHdDS 

TABLE: J, 1 n GROW Til RATE'S, DOMESTIC NEW REGISTRATIONS 
LIPJ[ t. T E M . l'nQ IQBO 1«18 I IQI\2 IQIIJ IQI\ll IQA5 IQAb IQ87 IQBB IQBQ . ' . . . . . . . . 
----------------------·-~------------------·-------------~----------------~--------~-·-----------~----------------~----------------iOTo\L FlEGISTRATIOIIS I l'l(U4[S1IC NEW .o,ll •2,b 2,3 '5,b I, B o,u ll,LJ I ,b 0' i •I 'll I, 0 

2 
,' 

J sllnCO~P~CTS .. 7, I •J,B I ''5 a·,l I ·,II 0,2 b,ll •O,b •I , 2 ·2 ·• 0 0,2 
II 
I) C0P-4f'ACT I ,·II •i!,n :5' J b,O 2,0 I, I ll,b i?,S I I 5 0,5 2,b 
b 
7 P~ In-BIZ F. ··I '7 •I ,A 2,0 b, I 2,0 0, I 4,11 I' q OiB •O,b I , 7 
B 
q rllLL SIZE f,s .. j,a 2,0 5,11 2,0 •0,?. 2,3 0,?. .. J,2 •b,O •2,Q 

i 0 
i I .Llll!IIRY ..... . . . .':'o,o '.,·, :5 2,11 u,s 0. 7 I, 0 b,S J,ll 2,5 ·o,7 2,Q 

-----~---------------------·-·-·-·-·-···-·---------------------------~-----------------------------·------------~-------------· 
~ARCH CONTROL FOR HY~RIDS 

TARLE 3,20 GROWTH RAT£5, FOREIGN NEW HEOISTRATIONS 
.LTEM ...... . IQ711 lqBO JqAI · IQB2 IQIIJ IQBU IQB5 IQAb 

----·-------·------------------------------------·--·--------------------------------------------------~---------------------------I ITnTAL FOR£ 1 GtJ NEW REGISTnATIONS I ~7,J •I , U 2,Q :r, J 0,2 0 'b 1,2 '5,0 J,Q 2,'5 IJ' J 
21 I 
J I Sllf\Cr:JMPAC:T I ·b,U •I, 2 J' I J,5 0,3 0, A 2,11 5,5 IJ ,IJ 2,, 7 a, b 
lll I 
Sl C:OP~PACT I. .. c;.o •'5,0 •'5,0 ··'i' 0 -s,o .c;,o .'3,0 ·'5,0 ·5,0 •'5,0 -s,o 
bl I 
7 I LIIXllqy . . . . ... I ~2i,11 • j ,II 7,b 1,b 2. 7 I' J I J, ·I II, I I, 0 5,3 3' 7 
••••••••••••••••••••••••••••••••••••••••••••P•·-~------·-··•••••v••·----~---••••••••••••••••••·---------·-·••••••••••••••••·~---·--

A F'ROOUCT OF WHARTON F.f"A, INC, 
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THE WHARTON tFA MQTOF HICLE OEMANO MODfL b 
MARCH CONTROL .... R HYARIOS 

TABLE 3,00 GROWTH RATES, NEW R£GISTRATIONS 
LIN( J.T E.~... IQQO •. l?ql lqqz IQIJ3 IQQII lqq9 lqqb lqq7 IQQ8 Jqqq 2000 

----------··------······-·····-·········-----·-------···--·--------···---------------------·-----------------------------------I ~OTAL N[W REGISTRATlO~S 
2 
3 SIIRCOMPACT 
II 

'5 
b 
7 
II 
q 

I 0 
II 

Mln•Sllf 

rllLL S I lE 

• ~IIJCllllY 

1 .• 2 

I , 7 

1·, 0. 

.. 2. 7 

.IJ ,I 

],] 

I , 0 

IJ,2 

3,8 

1,7 

Z, I 

II, 7 

3 1 1 I I I 

II., I I, 8 

]I 7 I, II 

I, 2 

ll,J 

21'5 

2,2 

2,0 

Z,b 

I I 0 

I, A 

I I 7 

1,1 

·21'5 

I , 7 

2 I 7 

q' I 

2,7 

2. 7 

•O,Q 

I I 8 I I 8 I, b 

2. 0' I, 5 

2,0 2 I I 2, I 

I • q 

•O,'i •0111 

2,5 2,0 

----------·-·-·------··-·-------·---····--·-········-···----~--·····-···~---·-----------------·-----------------~----------·------
MARCH CONTROL FOR HYARIOS 

TARLE J, I o OR(WITH RATES, DOMESTIC NfW REGISTRATIONS 
LINE .. I T E .. M· .. I ?qO 19Q I .. . .... . IIJIJ2 IIJQJ IQQII IQIJ'5 IQQb IQQ7 IQQ!\ 'I QQQ 2000 

-----·-·----~------·-·----··-·----··--· ···--·-··--····--····-----····---·-······-··---------·-----···---------~--------------· I T 1TAL OOI-IESTIC NEW R[li I STRH IONS O,b '?.. q J,ll 3,'5 0,8 I , 7 0,11 C',l I , 7 I I 7 lob 
2 
l SIIRCOMPACTS 1·, 0 ('10 J. 0 I' q •0,2 I,IJ I I 2 1,5 210 2, I O,b 

" 5 CDMPACT 1', Q J,ll l,b JIB I, 5 2,3 I , 7 2,8 2 ,I 2,2 2,2 
b 
1 ,_q O•!lt ZF. I.. 0 J,l 3,7 l,Q I, 2 2,0 I I I 2 ,.7 I I q I' q I' q 
8 
q F'IILL SIZE .J • I i. 0 2 I I 2,1J •I, S •0111 ·21'5 ·~·Q •O,b •0,5 ··O,Il 

I o 
II . ~I.I)(U~·y 

• • • •• # 0 ••••• ..... .. 2, I ~I() ll,ll ll·l 7 2 ,I J,o 2,0 l 'b ?.,7 2,7 ?,b 

----···---------------··---·---------------·-···--------·--~------------·-·-----------··--------·-------·---------------------------
MARCH CONTROL FOR HYARIOS 

J 1 2n GROWTH RATES, 'OREIGN Nf.W REGISTRATIONS 
lqqo 19q1 IQQ2 IQQ] IQQII IQQ5 j. T E _ M .• 

TAOLE 
IQQ8 20 0 0. 

---------------------··---------·------·--·····----··------------------------------------------------------------------------------II TOTAL F!Hll(IGN NEW REOTSTRATTONS 11 10 '),1 5,11 IJ. 7 2,1 217 I' q u. u 2111 I, 8 I I b 
21 
ll SIIRCQMPACT IJ •• 0 . ~. J 5,5 5,?. 2,7 l, 0 2, I II 

0 
U z,s 2,0 lo Q 

Ill 
'31 C0"1PA:T .s,o .c;,o •'5,0 -s,o -s,o ·510 -5,o •'3 .• 0 -s,o •S,o -c;,o 
&I 
11 . .~VXURt o 0 0. o" o 0. I 0 o 

7,Q '5 ·• J 7, I O,Q ... ?.,5 •O,b ·0,8 b;Q I 1'5 O,b •J,Q 

------------------------·-------·-·-·-·---····--~--------·------------·-·---------------------·-----~---·-------------------------
A PRODUCT Or WHARTON fFA, l·NC, 
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THE ~lHARTnN f..F' A PltJTOrl VEHICLE ~EMANn MQOEL PAGf 7 MhRCH CONTROL FOR HVARlD!l 

TARLE 11,00 I"AS~[Nr.ER CARS IN OPHI.P ION I VEAR•PJI> (MILL AUTOS) 
I Ll ~J!: r E "' l<17q I CillO I <161 1<~112 l'llH I<IAIJ IQII5 I <Ill& 111117 I <IIIII IQI\CI 

•••••••-•••••••••••••••••••••••••••••••••••~••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••w••••••••••••••~••••••••• » J-T n T .A L CARS IN OP[R~ T ION Yfflq,[NO I I 00,1177 io?.,IIS7 IOII,U71 10&,272 101\,i!~U II 0 I i! 12 1121 IJO ltl,QIJ(J I I 'j I 7 7 7 lt7,S?2 IJQ,072 i!l I 
3 I SlJnCOMI"ACT I 22,071J ?.1,370 211,1Jf,IJ 2S,Il2& 2&,271J .2&,~QQ i!1,!1)0 211,200 211,770 2Q,J.Sl 2Q 1117Q It I XSIIARE I 21.88 22°.7 2 23,1J2 23,•n 2U,27 211,50 211,&1J 211,75 2011 ,liS 2U,<lb 2S,OQ S'l r.n•tPAC T I 20,011& ?.0,112& 21 11JAIJ 22,1&11 i'2,11U8 2J,IJIIII 21l,07b 21J,~Oll 251 i J 7 25,&'58 2.& 1 I U'l !>I XSHARE l'l,IJI 20~2<; 20,5& 20,11& 21, II 21, J I 21,1J7 2 I I, 0 21 I 7 I 21 ,113 21,1J& 7 I MTO•SIH 21J,II21 25,)211 2'3,758 2b,llbb 27 I I IJII 2 7 I A 71 ?ti,S02 2q •. osu 21J,'j7b JO,O&S 30 11JQII. 81 X SHARE 21J, Z I 21J,IIJ 21(, bb 21J,QO 251 12 2'5,2q 25,1J2 25,50 25,!>.., 2s,o:;8 2S, b 1 · Ql rilL L SIZE 21J,AOII 2J ,1101> 22,1\Jb 22,ooiJ 21, &08 21 1 3JO 21 1 I Ill 21, I ?.0 21. 1 QQCI 21 '0?.7 20,11bll I 0 I X SHARE i'II,SQ 2:(111 21 'lib 

0
20,711 IQ,Qb 1'1,35 18,6Q I11,51J Ill, 22 17,11'1 I 7, '32 Ill LIIICURY Q,IJQ2 IJ,po q,q?q I 0,127 10,3i!b I 0 I 52 3 I 0 I 7 II I I 0 I Q& I II I 1 Q'j II ,IJJB ll,f,l\2 12!1 .... - . . . . ....... xs~~~E .• ~, 11 I .• 0'1,1Jb . Q,SO Q,S3 <l,!lll Q,SS Q,58 IJ,&2 <l,b7 Q 1 J3 q 'Ill 

------------------------------------·-----~~----------~-----------------~-----~---------------------------------------------------
MARC:k CONTROL F"OR·HVARJOS 

TARLE 11,10 OO'-~r.srrc: CARS IN OPERATION! YEAR,.END (MJLL AUTOS) 
Ll PJE .. I T E " 0 I QH lq60 I '111 I IQA2 IQI\3 l'1flll IQ85 IQAb IQ87 1 Q66. IQf\Cj • 0 • • I .. • • • eo • ... . . 
----------------·-----·-------------·-------·-----··-----~------------------------------------·----------------------------~------I i D!H4rsT 1 C et.Rs IN nPERATION I 6S,blll A&,!1&5 B7 1 811Q 1\Q. 0 77 CIO,SH Q2,031 q.J,5s5 Qll 0 '172 <lfi,SBO •Q7,b72 <l8,7'51 21 I 

I 1' ,11 u I 31 !\liACOMPACTS I 6,&60 q,?-qq q, H7 10,20b I 0 I '511 J I 0 I 60 3 II, 0 J'; 11.20 0 II, J 3 5 II, 51?. ·II I XSIIARf.i I o, Ill I o. 71 I I 
0
' I '5 II ,II b II, bll II, 7 II 11,80 II I 71J I I I 7 b I I , 7 I I l,.bb S I CO~PACTS II 1 <l, pqs· 1'1,~17 20,p71 21 i I bb 21 I Bbll 22,530 23, I '511 ?3,72b ~u;zqs ~~~.osu 2'5.~115 td XSHAREI 22,30 22.81 23,30 23,7& 2 II I 15 211,1111 211,75 211,QB 2 '51 21 ° 25,LIS 25 I 7 I 7 I MIO•STZE I 21111121 25,)211 25,756 Zb,llbb '27 I I QB 27,1171 26,'502 ?.Q,OSII ~'1,!>7b 30,01>5 30 1 UIJ6 61 XSHAREI 28,52 28.1J2 2Q;32 2'1,71 3 o, ·o a 30,28 301 (17 ~o.sq 30,&Q 30,76 30,68 <ll .rULL SIZE I 211,11011 2l,l\Ob 22,83& 22,0811 21, &08 21,330 2.1, I 8 I ' 21. 120 21, Oll'1 21 1o 027 20,8bll i 0 I XSHAREI 28~Q7 27', II I 2s,qq 2Q,7Q . 2 3. 6 7 23,18 22,&1J 22 1i'll 21 ,llll 2 I , 53 21 • 1'3 Ill LIJXIURY I 8 I b I u ll·, ~I q 8,QA& Q,ISIJ '1,329 Q1 11'17 Q,b85 q. 6 7 ?.; I 0 I 0 7 5 10 121111 10 1 UIJ2 I i.' I X SIOIA ~f I I 0, o b •. I 0 ', 15 I 0, 2 J 10,?.8 I o ,30 1 0 ·, 32 I 0 I 3 ~ I 0 I 3 q I 0, II 5 I 0 I Sl I 0, b l 

I 

--···----------------------------------------·------------~----~---------~---------·-----------··--·---~-------------·-------------
MARCH CONTROL FOR HYRRIOS 

L J ~t. 0 ••• 0 • . j . T E ~· 
TAALE IJ,20.FORfiGN CARS IN OPERATION! YEAR~END (~ILL ~UTO!) 

~!q7q · •. o lq60 IQAI 1'1A2 1'183 IQI\11 IQ85 

-·-··-----------------··-------------------------·--------------~--~-----·-----·---------------·-------~-------------------·-------11 rnRr rr.r~ CARS IPJ OPERA T ICHI 1'5,2&3 l'.i,<lQ2 l&,b23 17 ,I <IS I 7 I 71 7 I 8 ,I A I 18,57'5 Ill I q 7 2 tll,J<l7 1'1,11~0 20,321 21 
J I SllllCOMP~.C TS I J I JQII I IJ I p 71 111,&&7 I 5 1 21 q I '3, .7J I lb,IQb lb,SQ'5 17,000 17,11lS 17,11Q2 16, 3&7 IJ I XSHhRE IH I 75 67.qq 88,211 6fl,SI 68,7Q 81J,08 ll1J,31J 8Q I b I 6'1,(1Q IJO,IU <lO I l8 '51 (rJMPACT~ o·, qq 1 1 I pI 0 I, 013 1 • on 3 0 1 Qflll O,Q'58 O,<l22 0,11112 0 111112 0,6011 0' 7 &5 

bj bl XSHARE b,IJQ b. 31 b,O<l S,AJ '5. '3& '5,27 IJ,IJ& U,f,S 11 1311 11,05 3,7& I 7 I L IJXLIR y 0,1'178 01 Cj 12 o,'1112 O,Q7J I I 00 I I I 0 2 7 I, 0511 I,OIIIJ I I 120 1,1 !>IJ I, I IJO ~ 81 X SHARE '5,7'5 '5 •• 7 0 '5,b1' '5,bb .5,b5 '5,1>') ~.ro 5,711 '?!, 77 5,111 S,llb N 
00 '11 

iOIFnRrtr.N SHARES I X oF· JOHL IS,IJ . 15:55 1.5, q I I b. I A 1b,3T 1&,50 I, I '57 lb,f,'S I b I 75 lb,8'1 I 7, 0 7 -.. )II X (1F 311flCnMPACT bO,bl\ 1>0,?.1 SQ,q') SQ,A& SIJ,e7 sq,qq &o,o& &0,?.8 bO,bO b I I 0 0 t.I,IJ7 
121 X nr Cl.lMPA.C T II,Q3 11,8'5 II, 71 11,~2 II, 31 11,011 3,l\3 3,'511 3 1 3'J 'l, ll 2,Q2 
I 3) .. X or liJl/fl~·y IJ,2~ q ~ 31 Q,IJQ <l,&O Q,70 Q,71J q,AS IJ,<lll I o, Cl 0 I 0 ,oo <~ I 0, I<~ . . 
--------·-··-----------------··------------ -----------·------------------~-----------------------------------------~---------------

II P~OOUCT OF WHARTON HA, INC, 



TABLE 
L I ~E •.•. 

TH[ WHARTON fFA MOT~ 
MARC II C (1 NT R ll _ 

~HICLE OEMANO MODEL 
JR HYARIOS 

~~00 PAS~[NGER CARS IN OrfRATIONt YfAR•END (MILL AUTOS) 
IQ~O l~cn IQQ2 IQQJ IQQ~ IQQ5 lqH 

CE 8 

2000 
-----·--·-·····-·-----·-·-------········--·-···-·---------------------···---------·-----------~-------~---------------------------fiTOTAL CARS IN OPERATION 

2 I 
Jl 
ql 
S:l 
bl 
7 I 
8 I 
qa 

j 0 I 
Ill 
12 I 

9UACO"'PACT 

CO~~ ACT 

FUI_L S I H 

LliXIIRY 

I 
I 
I 

XSHAREI 
I 

· X SHARE I 
I 

X3HAREil 
I 

XSHAREI 
I 

.... ~s~~~E• 

Jo·~~uq 
2512& 

2&1&1Q 
22,01.1 

lO,BQQ 
25,&1 

201!1211 
I·L·tl 

IIIQJQ 
. ? , Q I 

j I , ·j 0 l 
25,~11 

21,)21 
22,1Q 

31 , ~Sb 
25. &'3 . 

201~15 
I b ·.To 

12,?lb 
. ,I 0 I 0 I 

J II 77& 
. 25.!15 
2 7, bIll 

22,2q 
l117Q7 

2'31&7 
20 I I &S 

111128 
12 1 51JO 

I 0, 12 

HI ~&8 
2':1,6b 

28,0QO 
22·•H 

12,237 
B1&e 

I q I Ql) I 
1'3,85 

12,8~2 
I 0 ,·2 u 

JJ, 211q 
·21),01! 
?.B,b21J 

22,115 
J2,7UQ 

25,bQ 
I Q 1 b 11 

IS ,Ill 
I J 1 1 q I 

I o, J5 

JtJ,OSII 
2b,JO 

2Q, l'bl 
22,51 

3ll272 
2';,70 

IQ 1 tJJB 
I 5, 0 I 

ll,SH 
I 0, Ub 

JIJ,6AIJ 
2!!,93 

2q, 7? 1 
2fl,b0 

Jl,llll 
25,71 

J q I I'Q3 
111,&0 

ll 18611 
IO,"ift 

]5,178 
Zb,H 

JO,ZQJ 
27.. b 7 

111,372 
2'5,72 

111 1 QJ5 
I Q I I 7 

111, 211 7 
I o, bb 

lb 1 T07 
27,01 

JO,!IQ7 
221 1J 

.\IJ. q 7 7 
25,73 

I II I 710 
I J, 77 

IIJ.I b211 
I u, 7 b 

J7 1 bll8 
27,?2 

li,'JZ7 
22,7Q 

35,1120 
25, 7S 

I~ Is I 'j 
lliJQ 

I 5 I 0 ll 
I o, 85 

J8,"i0:,1 
I 2 7 O lj 0 
J2,1b2. 
22,8b 

lb,;>bQ 
25,76 

16, n~ 
ll. 0] : 

Is I \ q l 
I 0, QIJ 

---·--·---·~---··-----·-·---·-····--·-----·-···-·-··--·------·----------··-·-·----------------~-------~---------------------------
MARCH CONTROL FOR HYARIOS 

TARLE· ~ 1 10 OOMfSf.IC CARS IN OPERATION! YEAR·END (MILL AUTOS) 
Ll~E. .. .I T E.~......... J9QO 19q1 IQQ2 IQQJ IQQIJ JQQ5 IQQb IQQ7 IQQ!I lqqq 2000 

-----~--·-·····-·-----~------······-···-·········-············--------·-·------~~-·-·········-···-·-------------------------------1 00'-~F~TtC CARS IN OPERATION I QQ,&Q8 i'llQ 1IIOI IOI,Bib .102 179Q IOJ,QQjl 105,21·11 IO&,IIA5 1'07 1 811 IOQ,~Q5 IIO,QIO 112,5119 
2 I 
l SliRCO~PACTS I II,S7J 11,~110 ll,bi\Q 11,7.JQ II,Tbb ll16lll 1118117 11 1 911& 12,117 12 1272 \2,11211 
II XSHAREI .lldd 11.'5'3 II,~A lliliO II,JI 11,23 11 1lb 11,12 II,OQ' ll 10b 11,011 
5 COMP~tTS I 25,8911 2b 1U]Q i!b1qb5 ~7,11~0 26,0118 ~8 1 !120 29 1 211 2q,60Q 30 1 11110 JI 1 U~b JI 1 15J 
b XSHAREI 25,97 2~i21 . 2b,~8 2&;71 2& 1Q7 27,20 27 1 ~3 27 1b5 27 185 26,0~ 2A,21 
1 ~ID-srzr , 1 3o~~qq 31,~5& l117Q7 32,237 12,711q Jl,272 Jl,IIIJ Jll 1l72 311 1,77 JS,b20 3b,2bq 
8 .tSHAREI JO,QQ 31.11 31;2l 3ldb JI,IJQ ll,b2 31,7'5 ll~l\1\ J2 100 12,12 32,22 
9 FULL ~llE I 20,&28 20,1115· 20,Ib'5 IQ~90I \Q 1 b71 19 1 ~)8 IQ,IQJ IA 1Q]<; 18,710 t8 1SIS IB,Jlll 

1 o x s H A R E 1 2 o ·• b q .z o ~ 2 5 1 q , a 1 1 q I 1 & 1 A I q 2 1 e I 11 1 1 11 1 o 2 · 1 1 I 5 & 1 r , 1 2 1 & I & q 1 & , 2 q 

~~--:.:~~:~:: .... ~~~::----~~~:~-~~~:~~~!~~! .. ~r~~~~-:~~~~~; __ ~!!~~~--~~!;!~-~~~!~!! .. ~!!~~! .. ~!!~~~--~!!~~~--~!!~~~--~!~~~~-~~i~;~~ 
MARCH CONTROL FOR HYORIDS 

TAHLE U~20 FOREIGN CARS IN OPERATION! YEAR•ENO (MILL AUTn~l 
LINE J.T EM ... 1990 •.. 19QI Jqq.? IQ9J IQ9~ 19Q5 IQQb 2 0,0 0 

·-------·-·-----~-----~------------------·-····---·------------·--------··--·----------------------------------·------------------IIFnnrTCN CARS IN OPER~TihN I 20,AJ7 2l;Ul& 22107b 22,JijQ 2J,IIQ2 21li2~Q 25,012 2'5,AIU 2&,&21 27 11112 26 11&0 
21 I 
Jl Slll'lCOMPACTS I 18 1871 !9 111&1 20 1087 20,7tiQ 21 111/IJ i!2,2Jb 22 1Q98 2l,7Q2 
Ill XSHAREI QO,SQ qo'.ao 90;QQ 91,21 ql1ll'3 Ql.170 911Q5 Q2,17 
51 tO~P~CTS I 0172& 0 1 h~8 O,bUQ 01&10 0,575 O,SU2 0,51~ 0 1 ~Al 
bl XSHAREI· l1U~ 1:21 2,QU 2,&1.1 2,~S 2,~U 2105 1;n7 
71 LliXIIRY I 11235 1,?85 I,JIJO l 1l90 I,IJll l 1U71 11'>02 11'>39 

2111t;QO 
q'2. ]7 
O,tJS7 

I, 7 2 
I I 'j 1 IJ 
'),QI 

2S 1 l7b 
Q21'57 
0 1 11]2 

I,SII 
1 I b·os 
o;,es 

2b 1127 
Ql, 7 6: 
0,1101! 

I, IJ5 
I ,.&211 1::1:1 
'5, 11 I 81 XSHAREI 5,91 b~O!l b107 b~ll b,IO b~Ob b101 Y,~b 

Ql I ~ 
iotrn'RrtO.'J SHARES·, X oF TrlTAL I 17,2Q 17~511 17,1.12 18,12 .111,11] 18,73 19,02 IQ 13? 19,~9 IQI82 ,20.01 \0 

Ill X nr SIIIICIIIA.PACT I bi,9Q b2,'3A bJ,·21 b],QI bll,bl b5,JO bS,QJ b/) 1'50 bb,Q9 b7,UO &7,7'7 
.121 x or co~PACl 1 2.11 2,5~ 2,15 ·2,11 2,01 1,11& 1,12 1,~0 1,11a 1,11 1,21 
.'Ill • . .. X.OF LliXII~Y . .. . I !O,J~ 10.5(1 IO,bQ 10,111 10,117 IO,IIb I01t12 10,!10 IO,H' IO,bQ IO,'SS 

--------·-------------·-------------------·--------~--------------------·---------------------------------------------------------
A PROOIIc:T OF WHARTON E.rA, INC, 



. r ' c ~. · ... 

THt WHARTON EFA M(ll( 
MARCH CONTRI 

EHICLE DEMAND MnDEL 
OR HYI:I~IDS 

TABLE 5,00 GROWTH RfiTES, CARS IN OP~R,\TJmlt YPAR·f.NO 
I'Hq lq~o · 1<181 ICII\2 ICII\l \Q/\11 lql\'3 

IG f 

------------------------·-----·-··-····-· ·-------··---------~---·········--------------------·~----------------------·----------I lfnTAL CARS IN nPERATJDN 
21 
31 
II I 
S I 
ld 
11 
81 

I.Q 2'.0 1,& 1,7 I,CI I,B 1,7 1,& \,b 11 '5 1,31 

. q I 
I 0 I 
iII 

r.ni.IPAr.T 

.L1J~LIRY 

&,6 

3·, s· 

2~~ 

·5 •. s 

'5 '. 'I 

I 

•li,O 

.. 2', s. 

2,6 

3,2 3,2 2,6 

i!,S 2,7 2,'5 

2,0 2,0 2,0 

2 I I i',O 

?,S 2,2 

2,3 r ,·a 

• 0 1 7 •0 ,l' •0,1 

2, I Z, I 

2,0 

2, I 

I, 1 

• 0 1' 
2,2 

I 
I , q I 

I 
.I' q I 

I 
I, u I 

. I 
·0,61 

I 
2 ,II 

---·-------·-----------·-----------·-·----·-··---------~-----------------------------------------------·--------------------------
MARr.H CONTROL rOR HYBRIDS 

L t NE. 
TABLE 5~10 GROWTH RATES, DOMESTIC CfiRS IN OP[RATIONI YEAR-END 

.IQ7? . 1980 ICIEII ICJ~2 I'Hil IQI\11 lqac; ·I QR& .. T .. T E . ':1. . . . . • • . . . • .. 
-------------------·-·-------·-·--·-··· -·-·-····---~---------------~--------------------~-~-------------------~-~------------I OnMfSTIC CARS IN OPERATIOM 

2 
l 
Q 

'j 

b 
7 
6 
q 

i 0 
i I 

[0!-IPACTS 

MlO•SllE 

.llllOIRY 

0,6 

9,0 

J,b 

2,2 

·5,5 

. 2 I I 

I , 5 

1, I 

.. (1,0 

1,1 

S,J 

3' l 

2,5 

oill,l 

I 'Q 

11,2 

3,11 3' J 

•2,2 

i?,S 

•I ; l 

I, 8 

I, 7 

2 I I 

2,8 

213 

·017 

2,0 

'1 .• ~ 

I • o; 

2,9 

•O,l 

2,0 

1,2 

t 1 1l 

I I 8 

•0,1 

. 2., 

I, J 

2. l 

I , 7 

-o,J 

2, I 

I I I 

2, I 

I I~ 

· -o 1 a 

2 '0 

------------------------·----------·-···---·-·-----··--------------------·----------·-----------------------------------------~----
MARCH CONTROL roR HYRRIDS 

TAHLE 5,20 GROwTH RATES, FOREIGN CARS IN OPrRATIONa YEAR•fND 
LINt. T EM .!q7q I9AO IQAI 1Qn2 IQaJ IQ8U IQI\'5. IQRb IQR7 I~R6 IQRQ 

--------------------------------------------~-----------------------------------~-------------·~~~~·------------------------------IIFnRrJGN r.ARS IN OPERATIOI~ I . S,l 11,8 J,Q 3,11 J,O 2,& 2,2 2,1 2,?. 2,J 2,1J 
21 I 
ll ~UnCOMrACTS 1· S,u 5,1 11,2 3,8 l,ll J,O 2,5 ?.,U 2,b Z,b 2,7 
II I I 
51 cnMPAr.rs 1 2,5 ;,q 0,1 -t,n ·1,8 •2 1 7 ·1~e -u.~ -u,5 •u,s -u,q 
b I I :, 
71 •. ~II'I(I.IRY . . . ·- . .... 1 . u,1 ~.e J,u J.,z z,q 2,'3 1,1 1,0 2,R 1,1 . 1,1 

----------------·---------------------------------·~-----------~--------"·~---------------------~--------------~--------·---------
A PRODUCT OF WHARTON EFA, JNC, 0;1 

I 
1-' 
w 
0 



L I ~1::. 

THf. WHARTON EF'A ~1(1 _ VEHlCLf. l)f ~lAND MrJDFL 
~ARCH CONTROL FOR HYnRIO~ 

TARLf 5,00 ~ROWTH RATES, ChRS IN OP[RATJON~ YlAR·~NO 
!QQO IQ.?l IQQ(! IQQJ IQQU IQQI) IQOb 

P~GE I 0 

2000 

-------··-·-------------------------·-------------~---·-----------------------------------------------·----------------------.----IITnTAL C6RS IN OPEPATI.ON Yr AR .. [Nn I I I 2 I'. u I I u I • 3 I I 5 t;b I ,•b I I b I I 7 I I A I I 7 I 
21 I I 
ll ~IIR•:n'-4P. ACT I I·, q z'.1 z', 2 2,?. 2,1J z,u z,u 2,1-o 2,h 2,1-o 2 1 a 1 
u I I I 
S I C(lMDACT I I I R I·. q I I A I I 7 I I q t',o I' q I I 0 210 2,0 2,01 
b I I I. 
7 I P-411'>-SIZE I i .l I'. 5 I, u hiJ I, b I , b I, b I I 7 .I' 6 I, 6 I I 61. 
Ill I I 
Ql FliLL SllE I •I ·• I •I ', 0 •I ', 2 ·I·~ J •I 12 .,·, 2 •I I l •I, l •I • 2 •1 1 0 ·I, 0 I 

i 0 I I 
' 

I 
Ill ,lll)(IIRY ... I , ? 12. i':s 2', s 2.5 2,b Z,b 2, f,' 2,b 2,b 21 7 2151 

----------------~-----··------------------·---------------------------------·--------·---------~~-------~------------------------
~ARCH CONTROL rOR HY~RIOS 

TARLE S,IO GROWTH PATES, DOMESTIC CARS IN OPERATION! YEAH•lND 
L I ~E. ... J.T.E~ JQoO •.. loot 1Qo2 tool JQou toQ5 IQob 2000 

---~---------·-----·---------------------------··----~--------··-----~~------------------------~----------------~-------~------I Om-1fST IC c~qs PI QPEF:AT·I(lN 'I '0 I I I I, 0 I , o 1,2 1,2 1,2 I, 2 1,11 I, 5 1,5 
2 
J ~URCIJ'-4P6C1!l 0,5 0.,, 0 I IJ n;J 0,11 0,11 O,b n,6 1,1 I , l I, 2 
IJ 
s tnM~'ACTS 2,0 2 .I. 2,0 1·, q 2 ,I 2,0 2, I 2,0 2, I 2,2 ?.,1 
b 
7 '-411:1•5 I ZE I 'J ·I , 5 1 'q 

·' 'u I 'b . l,b I, b I , 7 I, !I I I 8 I, B 
6 
q riiLL SIZE •I, I •I I 0 •1,2 .. , 'l •I, 2 •I, 2 ·I I) -I, '3 •1,2 "I 1 0 -I '0 

I 0 
II ,liiiCII!lY .... 2,0 ?. 'l. 2,1 2 ,J . 21& 2,b 2,& ?.,b ·2' 7 C I 7 ?.,7 

-~--------------------------------·-···---·-·---------------------------~---------------------~-----------------------------------
MARr.H CONTROL roR HYARIOS 

5,20 GROWTH PATES, FOREIGN CARS IN nPERATIONI YEAR•ENO 
1qqo •. _IQQI Joq2 loijJ · 1qo11 1qq5 tqq~ J T E 1-A 

TARLE 
LJ~ •. · .... IQOI\ IOQQ 2000 

---·------------·-----···-----------·-------------·---·---------------------------------------·-----------------------------------IIFOPf lriN CARS HI 'nPERl.TION 2,5 ?,o l,O l_, 0 J I J '3,2 j I I l. 2 l, I J I 0 2' 7 
21 
J I SIIRC0'-4F'4Cl!l 2,8 l, I 1,2 l, J \,5 J,5 J I II J,'J J I lJ 1, 2 l I 0 
Ill 
51 cnMPACTS -S,I ·"i·, 2 ·S,b •b,O .. s,7 .. 5,7 .. s,& •'S,b •'5,5 .. '5,11 ·'5~ti 
bl 
7 I .LIIXURY 

0 •••• • • 0 

l,!l ~' I IJ,J 3 I '7 1 ~ I 2,b 2,Z 2'1 11 2' l 2 I 0 I I 2 . 

------------------------------------------------·--·--·-----···-------------------------------·-·--------~-----------------------~ o:l 
I .... 

A PROi"liCT OF WHARTrJN f.F A' INC, w .... 

·•· 



THE WHA~TON fFA MOT~ :HICLt DEMAND MODEL 
MARCH C~NTROL FOR HYnRIDS 

, ~r.E II 

TARLF. 
t T E M ............. . 

6,00 CAPS IN OPE~AT!ON BY AGEt MID YEAR (MILL AUTO~) 
.1117~ •. 1~80 ·111111 lilA?. JQA3 111811 111115 IQI\7 

------------------------------------------------·-··----------------------·-·-1··-·-----------·--·----~------·--------------------JICtR~ IN OPERATII:'INi ALL VINTAGf!l 100,,111.11 ,.(11,1115 IOJ,bOS IOt;,)l7 107,111& 1011,157 lt'I,O~A 112,111111 ll11,775 \lfi,S73 118,212 
21 
3 I 
II I 
51 
&I 
7 I 
01 
II I 

i 0 I 
Ill 
12 
Jl 
I II 
I '3 
I b 

17 
18 
I II 
20 
21 
22 
21 

LESS 
ar:E 
ar:F. 
AG[ 
AGE 
AGE 
AGE 
HiE 
AC:[ 
ar.r. 
AGf. 
AC:E 
A(;£ 
AGE 
AC:E 
AC:E 
AGE 
AGE) 
AGE' 
AG£1 

• ~GE I 

fllAN I YF. AR IIU.O 
I YEAR OLO 
2 YE AilS nLD 
J YE a·~s nLD 
II YE AilS nLO 
5 YEARS nLD 
b HAHS'OLil 
7 YF. ARS nUl 
II \'EAilS OLI> 
II YEA~S OLD 
10 yEARS OLD 
II YEARS OLD 
12 YEARS OLD 
IJ YEAns oLn 
Ill YEARS OLD 
JS YEARS OLD 
I b YEARS OLO 
17 YEARS OLD 
Ill YEARS OLO 
I·Q yEARS OLD 
20 yEARS. QLD 

5,JQI 
10,11211 
to,'5qll 
II' UJ8 
7' 1:\32. 
8,003 
11 1 11QO 
11,578 
7,258 
5,llll 
U,6QU 
3',&37 
2, l711. 
I, 8Q I 
I ,11&8 
n,QJ8 
0,&27 
0,1105 
0,2112 
0,1113 
Q ~ 125 

5,?.b?. 
10,753 
10,(138 
IO,u5~ 
ll,jlllb 
7. 'jQ'5 
7~flllll 
II .307 
1,7bfl 
b·, 321 
11,,117 
J, 71 A 
Z,bbb 
I , 7 2 0 
I, J7 0 
I • Ob II 
0 'bl\0 . 
O,IJ511 
0,2111J 
n,i75 

•. 0'! IIO 

5,JOQ 
IO,IIQ5 
IO,t.&Q 
IO,bQ8 
I 0, 2 II 7 
8,1172 
7,2&2 
7 ·' JJ 8,1152 
&,76Q 
5, I 7 5 
J,JII2 
2,7tJQ 
I,Q&b 

'· 2b8 
I , 0 I 1 
0,785 
0,502 
0 ,lJS 
0,217 
0 .t 211 

5,&71. 
I o, 111~ 
I 0, II I?. 
10,'521\ 
10,1180 
I),Q3b 
6,5&!1 
b. 7&3 
b,llfJO 
7,Jb0 
5,5211 
3 'Q/f'5 
2,11!111 
2,020 
I I II 35 
0,112& 
o, 7:57 
0,'372 
0,3~b 
0,211/J 
() i I SA 

'5,7'511 
II ,310 
IO,bbl 
I 0, 2 7 II 
I 0 ,J til 
I 0, I b2 
Q,IIBII 
7 ''161 
& • 125 
5,!127 
'3,QII1 
11,20Q 
2,1105 
1, 7QS 
1,1H2 
1,0115 
0,&711 
0 '517 

.. 0' IJ 17 
0,2&7 
0' 178 

s,1n2 
II , II E\11 
II, 221 
10,'523 
I 0, Ob 7 
I 0 I 00 3 
11,7011 
B,81lll 
7,23? 
5,3112 
11,o;5q 
II,S7Q 
1, I I I 
2,125 
I, 31 3 
I, o 77 
0. 7b5 
0 1 11QJ 
O,lq3 
0, JOS' 
o, 1115 

b' 027 
II , 5 J I 
I I, 3Q I 
II, 0 7 o 
I 0 

1 
lOS. 

Q,7S& 
CI,SUb 
CI,032 
T~Qqq 

&,267 
11,333 
J,IJAS 
J,Jb2 
2. 2111 
I, o; tJ q 
0,11511 
0,76} 
0,5% 
O,J5Q 
O,illlb 
0,222 

b. 157 
12.017 
I I , II.\ u 
II I 2:B 
I 0 ,II 3l 

11 1 Q77 
11,21)& 
6,!1';11 

.II. J]Q 
b, q I to 
'3,0b0 
3,2'iiJ 
2,5211 
2 ,u I Cl 
I, &21 
I, I 07 
O,biiiJ 
0, 5& I 
O,H6 
0,2'i7 

, ,'2 0 j 
12,277 
II, q I b 
II, 2 7'l 
I 0, IIQ I 
10,11115 
11,502 
II, &21 
7,Q7U 
7,021 
5,'!1511 
1,711!1 
2 1 JU7 
I, 60 I· 
I , 7 I !I 
I, ISb 
0,7£1~ 
0,1186 
0,1100 
o,n.u 

b. 15& 
12,.JbQ 
12. 175 
I I , 7 '51 
II, 0 ll 
I 0 i b II I 

Q,IIIIO 
6,6111 
7,7117 
&,8QII 
S,b'5'5 
II, I e,o;, 
2,7]8 
~.&re 
1 , 2 6 6 
1,226 
o,112e. 
0,51'111 
0' JUQ 
0,26b 

&,2'55 
12', 2 7 b 
12,2&'5 
12,00'5 
11, Qllll 
I 0, b 711 
I 0, I 35 
·q. 2bb 
7 1 IHIO 
b,708 
S,S3Q 
11,23& 
l, 0 I 0 
J,QST 
I, I qq 
O,Q20 
0,(118 
0,'5QO 
0,110} 
0,211Q 

0,~05 0' 18 3 0,203 0,2011 

··-----------~------------~---···---------- -···-·-·------·-----··--~--···---·-·---------------··~-----·-~-----·-------------------
MARCH CONTROL roR HYnRIDS 

Ll N[ 
THlL£ b·,10 CARS IN OPERATION! SliARES HY AGf (F'e:RCENTI 

t T [ M . .. . . . . .• . .IQ79 • JqBO 11181 1()02 1QA.J· 1()~11. JQ/15 Jill\&' 

--------·-----------------------·----···-- --··--·-··---------·-··-·--··-·-·------------···-~----~-----··--------------------------II 
2 I 
J I 
q I 
51 
bl 
71 
01 
'll 

I 0 I 
Ill 
121 
Ill 
I II I 
I '51 
I & 1 
i 7 I 
! 81 
I II I 
2o 1 
211 

lfS~ 
AliE I 
AG£1 
Ali[ I 
AGfl 
AGfl 
.Ar. f I 
AGE 
AGF. 
AGE 
Ar:[ 
AGE 
6GF. 
AGf 
Ar:E 
AGE 
&Gf 
AGE 
acr 
aGE 

.~G~ 

T H A ~I I YF. A R 
I ytAR OLD 
2 YE ~RS OLD 
J YEA~S OLD 
II YEARS OLD 
<; VE AR5 nLO 
6 YEAIIS nLO 
7 YEARS nLD 
A YEAnS nLD 
q YEAUS nLD 
I 0 YEARS OLO 
II YEARS OLO 
i2 YfARS OLO 
'I 3 YEARS OLD 
1 u YEAR~ nLo 
'15 YEARS OLD 
1& YfAR8 OLO 
17 YEARS (1LO 
Ill YEARS nLO 
1Q YfARS OLO 
:?0 YEARS OLO 

OLD 5,36 5~17 5,20 5,JA . 5,37 ~:30 S,IJ2 5,115 '5,110 5,?.6 5,2Q 
10,111 10 1 5& 10,13 10,21 10,55 10~52 10,111 IO,ba 10,70 IO,bl IO,l6 
10,58 tO,&U 10,30 Q~AQ Q,Q5 10,28 10,2~ 10,1~ 10,16 IO,QQ 10,36 I 

Q,IJ2 10 1 ?.7 IO,Jl 10,00 Q,56 Q,bll Q,Q7 II,QS 11,62 IO,o6 JO,Ib 
7~62 Q1 08 q·,e11 lliQ5 11,&2 11,22 q,~A Q1 5Q <l,S/1 • Q,ab Q,7J 
7,11Q 7 1 11b B,bb Q,IIJ Q,ll~ 11,1& 11,711 6,1\1 'Q,III Q,l·] Q,Ol 
Q,QI\ 71 51 7,01 A,lll A,AS 6,~q A,5Q II,ZJ 8,211 11,57 8;~7 
8~57 q 1 1a &,68 &,112 7,115 6,10 8,11 1,~11 7,51 7,5& 7,811 
7~25 7,&3 A~lb &;JJ 5,71 b 1 6l 7,l0 . 7,21 ~,<l5 b,bb &,72 
5,33 &1 21 &,55 &,qq 5,25 Q,8Q S,bb &,12 b,l2 5,111 '5,&7. 
11,8Q 41 27 Q,QII 5.25 s,sq 4,20 3,Qo u;aA ~~~~~~~ II,RS a,&Q 
J,bl 3,&5 3,23 3,75 3,Q3 4,JQ J.lll 2,~6 1,]0 3,57 3,56 
2~37 21 b2 2,&7 2,111 2,71 2,65 1,01 .2,2a 2,0'11 2,35 2,55 
1,8Q I 1 &Q 1,110 J,Q2 1,&7 J,QS 2,011 ·· 2,11 1,'57 t,all l,bb. 
I , II 7 I 1 J 5 I , 2 2 I ~·] b I , J 7 I , 2 0 I , J q I , II 3 I ; '; 0 I , I 0 I , 0 I 
O,QII 1,011 O,Q8 0,8~ O,Q8 O,IIQ O,Bb O,QA 1,01 1,05 0,76 
o • b 3 o ~ b 1 o • , & o • 1 o o • b J · o • 1 o o • 1 o · o • b 1 o • & q o • , 1 ·o • 1 u 
o,110 0.11~ 0,116 o,511 o,so o,11s o,so o.~o o;112 o,aA o,so 
0,211 o~2q 0,32 o,35 o,311 o,Jb 0,12 o,,c; o,JS' 0,10 o,Ja 
0,111 01 17 0,21 0,2J 0,25 0,28 0,2b 0,23 0,25 0,?.5 0,?1 
0 , I 2 0 , I II 0 , I 2 o , I 5 0 .~I 7 0 , I 8 Cl , 2 0 0 , I II 0 , I b 0 , I 7 0 , I 7 

--------·- -----·-------------------------------·-··---~----------------"·····-----------------·-·---------------------------------... 
A PR()I)II( T 0~ WHARTON H A I INC, 

i,:t 
I ..... 
w 
N 



TABLE 
L IPJE: I T [ M 

THE WHARTON ErA MOT~~ VEHICLE DE~ANO MODFL 
MARCH CONTROL FOR HYBRIDS 

b,OO CARS "IN OPERAT[UN BY AGEl MJO YEAR (MILL AUTUS) 
.!qqo IQQI Jqqz tQQJ tQQU JQQS IQQ& 

PAGE 12 

2000 
~--~------------·---~-·~-------··---~---------·-·-·---·--·--------------·---------·-----------~---··---·---------------------------liCIR~ IN OP[RATJD~I ALL VINTAGES I IIQ,7JQ i~I,J12 122,Q61 1?11,&35 12b,a3o 128,atz 130 1 11~~ 132,~00 1311 1707 JJ7,05R JlQ

1
o&o 

21 I . 
J I L E 1l S T II AN I Yr All OL n I b, B 2 
Ill AG£1 I YEAR OLD I 12,a72 
5 I AGE I 2 YEARS nL 0 J 12, I 71 
b~ AGFI 3 YEARS nLO t 12,0QJ 
71 AGEl a Y[IIRS OLO • 1: 11,71J2 
8f AGfl 5 YE~RS nLD I 11,123 
Q; AGEl 1J Y£,\RS ClLO I IO,I&J 

10 A~[l 1 YEARS OLO .1 Q,J8A 
II AGfl A YEARS OLO I 8,J2A 
12 AGEl q YEARS OLD I b,AUO 
ll AGEl 10 YEARS OLD I S,l&Q 
Ill AG[I II Y[ARS OL~ I a,J27 
15 AGF.I 12 Y[A~S OLD I 3,0111 
lb &GEl ll YEARS.nL~ I. 2,1Jb 
J7 AGE I I a YEhllS OLD I I, 388 
16 AGEl 15 YEIIRS OLD I 0,851 
IQ AGE.I lb Y!ARS OLD. I O,&Sl 
20 AGEl 17 YEARS OLO I O,b2J 
21 AGF.I 18 YEARS OUI I O,II)Q 
22 AGEl lq YEARS OLO I 0,28& 
21 •.• A~f· 20 YfARS,QLO . .. ... . . .... I .9.177 

b,<;JQ 
12,&25 
li'o.\&5 
IJ~qn 

I I 1A2J 
II I }55 
10,560 

Q,a07 
~.a211 
711b2 
5,11110 
J,Q8S 
~.qso 
2. i a5 
I,SOQ 
O,QIII 
0, & 0 I 
o I a & 1 
0 1 aao 
0,2Qb 

•. g.?02 

&,7AIJ 
IJ,OJb 
17.,511 
I?., 18 3 
11,72S 
I I , 112 q 
10.787 
q' 7 7l . 
11,1123 
7' 221 
5,&65\ 
11,0211 
2,62& 
2,0&7 
11 50S 
I , 0 '37 
01&87 
0,1121 
0,323 
0, lOA 
0,207 

1, 0)7 

13,523 
12,QI7 
12,322 
11,8Q7 
I I , J 15 
10,1\)2 
Q,QJ5 
a, 1111 
1' 173 
S,&76 
a,JJb 
2 1 A II 
I~QSO 
I I Q 2& 
I,03Q 
0,72Q 
0,11711 
0,2'll 

, 0 I 2?.1 
0. 21] 

1, II a 
lll,O?.{I 
13,JQ8 
J 2. 718 
12,030 
II, an 
IO,r;!3 
9,9&Q 
8,611& 
T,IIOA 
5,b2Q 
II e1 01 
2,8&8 
I, Q21l 
I, JJII 
O,Q7& 
0,711 

. 0' qqq 
0,)211 
o, I qq 
0 ,15] 

'112117 
IIJ I I A I 
IJ,BQA 
Jl,JQJ 
I 2, II IS 
I I, &0 J 
10,873 

9,!1&11 
6,871 
7,511 
5,600 
11 1 0bll 
2,111J7 
I, <1&2 
I, 3 I b 
OiQIJ 
O,bb8 
O,IIAb 
Oi3111 
0122?. 
0, I J& 

7,323 
IIJ,UIIb 
I II, 0 Ull 
Jl, &A I 
12,8 7 a 

. I I, <171 
JO,Q8A 
qlqqc; 
e • 7b~ 
7,':ii!l 
5,8119 
u' 177 
2, a o11· 
I I q lA. 
l, JJ& 
O,BQb 
o,&?.l 
o,a'3a 
O,HI 
0' 232 
0 I I 5 I 

7,'3?.' 
)IJ,')Q& 
1 a; 3oC~ 
I J • ,i'7 
J.J,JUQ 
12,t108 

·I I, J2Q 
I 0., OQO 
8,672 
7, IIi' I 
S,ASQ 
a, 21 o 
2,870 
11 qo I 
I , 3JIJ 
O,CIOS 
0,&07 
O,U?I 
0. l 0 8 
o,2za 
0 I I ~{I 

7,&110 
III,QCI& 

.1 a ,IJ5b 
111,082 
ll,aA8 
I 2 ,II& I. 
I I I 737. 
I O,H~ 
8,QII& 
r,uqt 
S,7biJ 
11,16S 
?.,fl78 
I, q 35 
1. 1 ?AI 
018llb 
O,blO 
o,anq 
0,2111J 
0,208 
0' l '51 

7,7QQ 
1'5,2h8 
la,8~2 
IU,225 
ll, 7 35 
12,QCI) 
12, I &2 
10,7&5 
q. 211 
7,S51J 
5. 617 
u, Ill 
2,85& 
1 • CIJ7 

'I, 302 
0,8112 
O~SQ& 

0' Q 11 
0,275 
0, I q 1 
.0, IIJ 0 

71 q 11 
J5,5J'3 
l'.itl20 
I o., b I ~ 
ll, 8 7l 
ll 1 22R 
12,2112 

'1 I, I aq 
Q,5J2 
7,7b8 
'3,850 
a,IH 
2 I 7 q II 

··I, q I b 
1, z<~<~ 
0 I A 7 J 
0,57<1 
o 1 ao o. 
0' 27 b' 
0 I JII':J 
0' 128 

·-------·-------------·-·---------·-····--···--------······----···~-----·---~-----------·-----·---·------------------------------- : 

MARCH CONTROL POA HYARIOS 

TAB.£ b~IO tARS IN OP£RATIONI SHAR£S BY AGf (PERCrNTl 
LINE, T E M JQQO 19<11 IQQ2 JCIQl lqqq IQ95 tQQb IQQ7 JQQ8 I<IQQ ; 2000 

--------·-·-·-·-·-----··------···-·-···----···--·-··-----·---·-·-----·--·---·-·-----------------~·---------------------------------11 LES~ THAN l YEAR OLO I 5,2Q ~~JQ 5,~2 gib~ S,bl ~,bll 5 1&1 S,b8 S1bQ '3,b<l. 5,&6 
2 1 • G E 1 H A R OL o I 1 o, 112 .I o, a 1 I o 1 & o 1 o, 8 s I 1 • 1 o 1 I , o a I 1 , o 8 1 1 • n 2 1 1 , 1 3 1 1 , 1 u 1' 1 1 I l a 
31 •CE 2 YEAR~ OLD I 10.17 I0 1 1q 10,17 10~3~ 10,&0 10,62 10,77 10,60 IO,jJ ' 10,61J 10,6Q 
Ill AC:F. 1 YEARS OLO I I01IO Q,eq q.ql 9,8Q 10,011 10i.?7 lo,aq JO,aa I·O,iJS 1,0138 IO,ae 
5 4~[ a YEARS OLil I Q,61 q1 7'3 Q,53 ·Q~5S 9,S2 Q,b7 Q,~7 10,07 10,01 10,02· q~q~ 
b l~f 5 YEARS OLil I Q,2Q 9 1 J.b 9,2~ Q.08 QI06 9,011 Q.t8 9,3& Q,O,S Qla8 Q,,llfl 
7 AGE b YEARS OLD I e,a9 e,72 6177 8~bQ 11,11~ 8,117 e,a2 8,~5 8,71. 6,~7 11

1
111 

6 ~Gf. 7 YEARS OLD I 7,611 7,75 T,QS T.Q7 7188 7,&~ 71bb 7,h2 7,72' 7,85 7,Qq 
9 AG[ 8 YEARS nLD I b,Qb &1 95 &,AS ·b,QQ 7,00 &.QI &,72 &,70 b,bU &,72 11,83 

10 AGE q YEARS nLD I 5,71 51 QO 5,67 5,7b Si6b 5,6S 5,77 5,&0 5,57 S,SI 5 1S7 
11 AGE 10 YORS oLro 1· II,IJ!I 11,so .11,&2 IJ,~b q,as 11,,is2 a,so' a,u2 u,26 '11,21J u,IQ 
i2 AGE II YEARS OLD I 31115 3,28 3,27 · 3,12 J,25 J~~ 7 3,20 l, 16 l, II 3,00 2,<17 
13 Ha: 12 YEARS OLO I 2,51J 2,a:s 2,30 212& 2~27 2,22 2.1S 2,J7. 2,111 .2,08 2.01 
Ill AG[J ll YEARS ULO I 1,78 1.77 l,b8 1,5& 1,52 I,SJ I 1 UQ I,UJ I,UU I ,u1 1,37 
IS AGfl Ill YEARS OLO I l.lb I~Za 1,22 1,111 I,Ob 1".02 ),,02 O,Q'l O,QS O,QS O,Ql 
lb AGEl 15 YEARS OLD I 0,71 o,81 01Ab ~.AJ 0,77 0,71 O,bq O,bA O,hb ll,h1 0,&1 

, j7 AGEl lb YEARS OLn I 0,55 0
1

50 0,5& O~~q 0,5& 0,~2 0,118 O,u~ O,IIS o,uJ 0,111 
18 Ar.fl 17 YEARS nLO I 0,52 01 36 0,311 O,lA O,JQ 0138 Qel5 0,32 0,10 0,10 0,2Q 
lQ ACE' 18 YEARS OLD I 01JS 01 Jb 0,2& 0121 0,2& 0,27 O,d5 0,2l· 0,21 0,20 0,20 
20 AGEl I~ YEARS OLn I 'o',za 0,211 0,25 0,111 0,1& 0,17 O.ltl 0,17 0,15 O,ta 0113 
ll •.• ~GEl i'O YEARS OLO I O,J'\ n.11 O.l7 0;17 0112 0,11 0.12 n·,l?. , 01ll 0,10 O,OQ 

--------·-------·-·---·------····-·····-···--------·-----------·----------------------~-------------------------------------------· 

b:f 
I ...... 
w 
w 



r '· ' 

THE WHAJ?TC1N Ef'A MOlC Ef-ltCLE OEIIANO ,..OOEL GE ll 
MARC:H CONT R(,~,. r OR HYBRIDS 

TAI\L£ 7,00 GROWTH RATtS, CARS IN OPERATJONf MID•YfAR 
LI~E .. . I T E M ICl7Cl 1980 I Qfl I IIIBl 11181 ICli\IJ 111~'5 ICl!\b 111117 IQI\8 IClACl . . - ......... 
---------------~·-·---·----------··------·--··--·------------·-··-------·---------------------·---------------------·------------~ IICARS Ir1 nPEIUTinNi ·ALL VINTACfS O,Cl I , 7 I, 6 I , 7 I, 6 I, 6 I, A I , 7 l,b I, b I I II 21 

11 L~SS THAN I VF AR OLD -I. b -z,a 2,11 ~.2 I'~ o,u u,2 212 0. 7 •0,7 I, b II I AGE' I I YEAR Ol.D 2,2 •I, b •2,11 2,11 5,2 I, 5 0' II 11,2 2,2 0 I 7 -0. 7' 51 AGEl ?. YEARS oLn I 0, b 2. l •I, b •2,11 2,11 '5,2 I'~ 0; II IJ 12 2,2 0' 7 b I Ar.EI , YEARS OLI> 1 1, e 1 o, e 2' 3 •I, b -2,11 2,1J ~.2 'I. 5 .0,11 Q 12 2,2 7 I 4 GE I II YEARS (11.0 -5,11 I~ ,I I o, 6 2. l •I , b •2,11 2." 5, I I 1'5 0111 II 1 2 61 AGF.I ~ YEARS nLD ·21,q •'l,l 18, I I 0, 7 2,1 •I, b ·2,5 2,1 5; I I I 5 0 1 (j Cll A Gf.: I , YEAR~ nLil 7. & •21,'5 •'5,0 16.0 I 0, B 21 J •I, 7 •2,b 2,2 '5,1 I' IJ j 0 I AGEl 7 YE. ARS ni.P 5,8 ~.s ·2l,ll ·5,2 18.0 I o, 6 2 I I .. I' Q •2 1 7 2 I J 5 I I 
Ill Ar.EI II YE AilS OLD I b ,IJ 7' 0 6,8 ot2J,& •5,7. 18 I I I 0 I 'j I, 8 .. z,o •2,& ?.,2 
121 Ar.EI q YEARS OLD •13' II 16,3 7' IJ 8,1J •2l,b .. o;" I 7 I 7 I 0, 0 I, b •II II •217 i ll AGF.I I 0 YF.~RS OLO •I, l •I I , 2 I II, I b,ll A,ll ot23,1J ·'3,b I & , A Cli7 I, 8 ·2,0 I 1J I A{;fl II YEARS OLO 7,11 2,2 •I 0 I I 1610 b' 7 e,e •2J,q .. b,b I b, J 10,0 I , 7 
151 AGEl 1?. YEARS OLD ·12,8 1.?' J J,Q "II, 0 17,11 7 I I e, 1 •21l,Q .. 7 I I I b, b q,q 
I b I AGEl ll YE a.ns ULD •I 0 I 5 .. q,o I II, l 2,7 • I I , I III,IJ b,ll b,b ·25,3 •b !\ I b, b ' . j 7 I AGF:I I II Yf.ARS C1LO 8' 7 •1!,7 •7,11 I J, I 2,b otl0,8 IT, 6 ll,q &10 .-2c;, 1 ·b,q 

.1 81 AGfl 15 YURS OLD ". 0 11, u •5,0 ' •II, II 13,0 .l, 0 •II I II I b, 0 U, II b I J ,.2c;, I I q I AGEl I b YEARS C1LO 7,5 8,5 15. u •b,O •!\,5 Ill II 2. l •12 1 b IS I Q II I 7 b 1 j 201 AGEl 17 Y~ARS .OLO . (b. '3 I Z, I I o, Ll I u, I •b,l ·•A, Z 12' b O,Cl •IJ 10 I '5, 7 II, b 
211 AGEl 18 Y( ARS 01.0 •I2,Cl 2 i 1 ') I q, I Q,2 I II, 0 •'3,6 ·~.& II', I 0, II .. I 2, e IS, b 221 AGEl I q Yf ARS 01.0 T • J •II' I 2J. 7 12,Cl q ,I I U, II •b 1 LI •I 0 I 0 I 0 I 5 0·1 7 •12,Q 
? ll .~op 20 yqR~.QLD . . .. . ... .. 27. '5 ... q,q . •7. 5 22,11 12,7 11;5 ll, 7 ·7,7 •10,5 I 0 I 8 O,b 

--------·---------------------·------------·-·--·-··--·-····-··~------------------·--~--------···---------------------------------
"1AF!CH CONTROL fOR HYARIOS .., 

TARLE 7, I 0 GROWTH RATES, CARS I til OPEF!ATIONI SHARES RY AGE 
LIN( ... I T E "1 .• 1 117q 1980 I 1181 111132 lq6J I~AQ I Q,f15 ·· IClAb I,ClA 7 \Cl/18 IIIAQ ........... . . 
---·------------·-----·--------·------·-----········-----------·--·--·-··-···-·---·--··-------·-------------·--··---·--·~---------I LESS THAN I Yf' AR rtLn •2,5 . •Q. 0 O,b J,S •0,2 •I," 2,u 0,5 •O,q ·2. l 0 '2 2 AGf. I YEAn OLD I , l •J,.2' .a' I 0. 7 J, q •0,1 .. (,3 2,5 0,5 •0,6 •2, I 

J ACF. 2 YEARS nLO ll,b n,l! .. J. J .. q,o O,b l, l •0,2 •I I .l 2,5 O,b .. 0. 7 u 4GE 3 YfAnS QLO I b ~ 7 11,0 O,b •l,c! • u, I O,b J I Q •0,2 •I, 2 2,& 0. 7 
'.i AGE q V[411S I')LO .•b,.l 111,1 8;Q O,b .. J,J •ll I I O,b l, II •0,2 •I I 2 2,A 
b 41if. '5 nAns OLD •2IJ,b •1!,7 111,1 fi,Q 0,5 •3,3 ,"II 12 O,b 3' u ... Q I I "I, 0 
7 Afif. b YEARS OLD &,7 •2U,7 .;.b,b I b, I 11,8 0,'3 .. },ll •11,2 0 'b 1,5 0' 0 8 ACE 7 YfARS OLD u,e boT •211,7 -~.7 I o; • II 8,8 0 I II ·3,5 •11,2 0' 7 J. b 
II AGE II YEAnS nLD I '5, II 5,2 7,0 •?.11,6 •&,8 I b, o 8,& 0 I I •l,b •II I I o,8 

I o Ar.F q YEARS nLO -111~2 I b, u '5,'3 , • 7 •211,Cl •b., 8 I' I b A I 2 •0,0 •l,ll "(J 1 0 
II ar.r. I 0 YE~RS OLO ·2,1 •12. b I 7, 0 5,0 b,5 oo2Q 1 6 ·7;2 I q I Q 810 0,2 - 3. (I 

12 AGE II YEARS OLD b,ll 0,'3 •II, 7 I b ,I 11;8 b 1 6 •25,2 .. a, 1 I u, 5 e,J 0' 3 
ll AG[ 12 YEARS (lLO •ll, b I o, 5 2 ,I •12,5 15.8 '312 b I~ •2&, I •ll,& III,Cl 6' u I U AGf I J YEA liS OLD -1 I , J •111,'3 12. l 1,1 •12. 7 I b, 2 11',5 1J I 8 •?.b,S .. 8' l I 5, 0 
i 5 A !if I II YEA >IS oLn , J 1 7 -~.2 •Cl,O I I, l 0,8 •12 1 (I 15. b 3,2 · Q 1 J •2b,2 •6,2 b:i 

I I b ar.r. I '5 VEftRS OLO 3, 0 I I , 5 •b,b .. 11,11 1 I , 0 I, 2 •12 1 Q I u, I 2' 7 u, 7 .. z b, I ...... 
J7 AGE lb YEARS OLO b', 5 1!,7 ll, II •7,5 -t 0 I I II I II 0 I b •I II I 0 ll, '.i l, I II,!:! w 

.t:'-I 8 A(;[ I 7 YE ans OLD I 5 I '5 I 0 I 2 A,5 \2,3 •7,8 •11,8 I 0 I 7 •0,7 ·l·u 111 I 1 'q l, 2 
I q AGEJ I A YE.ARS OLD •I i I 7 . I q I~ 12 ,I 7, II 1210 •7,5 •10,11 Q I} •I ,2 •I II I 2 I u, o 
20 AGFI I q YEARS oLn b,l •I n ,II 21 1 b II, 0 7 '2 12 ,IJ -e 1 o, •II, ~ 6,A •O,Cl •Ill, I 
21 . ~GF I i'O yEAR~ . OLO . . . . . • • 0 •• ' .. .2b,l .. I~, I .. q,l 20,11 I o, 7 7,'5 II I 7 .q,z •II I Q q' I .. 0,8 

---·----·-------------·---------·---------·-----·-··--·-----------------~---·-----·--------------·------·-------------------------
A pqontJC T UF WHAIH!H~ E.FA 1 INC, 



I, 

THE WH~RTf')N EF~ MQTO :HICLF. OE.IHNO MOOF.L GF. I u 
MARCH CONTRll Jll H.YfiRlO~ 

TABU: 1, 0 0 GROWTH ·RATES, CARS IN r:JPERATIONi "HO•YEAR 
Ll N~ .... I T [ ... I CICIO I ?<I I l<~qz I'J'JJ 1<1<111 JQCI'; ICI<16 I<I'J7 l<l<lf:l JCIQq 2000 

----~--------------~~-~---------·-·--···-··-········-··-------------~---------------------------·--------------.-------------------II: AR S IN 0"(RATTI1NI ALL VINTAr.[S I , l I I l I,IJ I ,l I 'Q I 'b I, b I, b I I 1 I , 7 I, 6 Zl 
ll LE~3 THAN I YF.: II R OLO 1,2 .\. l l, 7 J 1 7 1,1 I I q I, 0 C I 7 1,1! I, fl I, b II I A r; f.i I YEAR OLO l,b I ,2 3 1 3 l, 7 l, 7 I , I I I q I, o C 17 1,8 loll 51 AGF.i 2 YEARS OLD .o,e I , b I, c 1,2 l' 7 1, 7 I I I I, q I, 0 c. 7 I, 8 b I A r:[ I, l YEARS nLO Q I 1 •O,A l,b I I I 1, c }·, 1 1, 7 1,1 I ,11 I I 0 ? • 7 . 7 I A Gf I u YEA11S OLil 2, I 0. 7 •0,8 I, 5 1,1 3,2 j 

0 
1 l, 7 I, 0 I, R I I 0 111 aGn 5 YEARS OLO II, 2 ?.,1 0,& •I, 0 I, u 1,1 1,~ 1,'7 l,n I, 0 I, 8 <II ar.rl b YEARS OLD 0 1 3 II I I 2,0 o,u •I, 0 l,u 1,,1 l, I l 'b l,b I , 0 I 0 I AGEl 7 YEAU~ OLD I I l 0,2 l,<l I , 7 0' J •1 1 I I I J I, o 1, 0 l,b l,b Ill ar.r1 e YEARS f')LO .. u; q I, 2 •0,1 1, '3 1,'5 O,l •I, 2 1,2 O,A J. 0 3,5 I 21 ar:r:J q ytARS nLD 2,0 II. T 0,6 •0,7 J I J 1,11 0 I I ·I. u I , 0 0 I 8 2 18 I 11 AGEl I 0 YEARS OLO .. 3·, I i I 7 11,1 •0, I •I , 0 l, I I, 2 •0,2 ~I, b 0,<1 O,b I II I A c; f.f II YEARS OLO •2,& •l 1 CI I , 0 2,8 •0,7 .. I '0 2,8 0,11 •0 1& •1,11 0 1 7 I 51 &Gf.l 12 Y[.~ns OLD I , o .,,0 •11,2 •O,S 2,0 oo0,7 •I I '5 7.' ] 0 1} •0,11 -2,0 I b I AGEl I 3 YEARS OLD <1,2 O,b •1,8 •5,7 •I ,l 2,0 • I ,2. •I '? I I 8 0, I •I 1 0 I 7 I ar.r. I u Yf ARS nLD ts, e 8,7 •0,2 ·'5,1 .. 6,11 •I I II I Is •I, 6 •2,5 l,fl •0,2 I 8 I AGEl I c; YfARS nLn .•7,5 I '5, 2 7 1 8 •1.,1'1" •6,0 •b,5 •I, a 1,1 •2,2 •2,b I '3 I q I A\.[ I I b YEARS nLO ·25,b •7,Q I u, l 6, I •2,6 •b,l •b,Q •2'} o,c; ·2,CJ ·2,<1 2 o·l AGE I I 7 YfARS OLD 5,5 •26,0 •B,7 12. b . 5. 1 •2,& •b,S • 7 I} •2,R 0 1 l •2,b 211 &r.F.I !'I H ARS OLD l,Q 5,0 ·2b,b •I 0, I II, b 5,2 •l, I .,.~ •7,!:1 •l,O 0' 0 221 AGEl I q YEIIRS ciLO Ill, 6 ],II .11' 2 •27; 7 ~I o, fl II, b II 1 7 ·1,5 •7,11 -8,o •}' l C'lJ . ~v[l 20 YU.RS .QLD ........ 4 ..•.. 0.- ! (J I 5 I~, l 2,b 2,b •?.11,3 •I 0 ,II 11,1 II, l •11,0 ·1,b ·ll,l 

·--·----·-------------·---~----~------------~------------·--------------·---------------------·-·---------------------------------
~AACH CONTROL f"OR HYARIDS 

TARLE 7, I o GROWTH RATES, CARS IN OPERATIONI SHA~fS BY AGE 
LJ~[ ... I T E M IIIQO I~QI. 111q2 IQQ] IQQu lqq5 \QQ6 IQIIJ l<lq6 I<IQCI 2000 . . . . . . . .. 
·------------------------------··--------- ······-··---·-··-------~-----·-----------------------------------------~---------------II LESS THAN I YF AR OLO -o,o I' q 2,1 2·, u -0'} 0' l •0,'5 I, I (I' I o,o -0,2 

21 AGF'I I Y[AR Ol 0 0' l "0, I I' q ?,U 2' l ~o,s 0'} •0,5 I, I 0, I ·o,o 
l H:[l 2 Y[ARS nLO ·2,0 O,l •0,2 I' q 2,1 2, I .. o,c; 0'} •0 1b I, 0 o, I (I ar.u l Y[Ail~ nLD .. o,& •2,1 0,2 •0,2 I , 7 2, I 2, I •0,5 0' 2 '"0 1 7 I I 0 '5 AGEl Q YEA !IS nLO 0,11 •n,fl •2,2 0, I •O,l I, & 2, I 2, I •O,b 0, I -0,7 
b Ar.[J 5 YEARS OLD 2,8 (1,7 .. o,!l ·2,3 •0,0 •0,5 I, b Z,O 2,0 •0,7 0 I I 7 ~r.f h YEARS nLD ·I • 0 p,7 O,b •0,<1 •?.,<1 .. o,2 .. o,s I, 5 I I q I, B • 01 l\ e Ar.f 7 YE. ARS nLD 0,(1 •I, I 2,'5 O,J •I ,I •?.,fl •0,2 •0' b, I, J I ,II I, ll q Ar.F A Y[I\RS OLD 3 'b •0,1 •I 'II 2, I o, I •I 'J· .. 2,7 •O,IJ •0,8 I, 2 I I 7 i 0 AGE' Q YE IIR!l OLD 0' 7 l,l •0,5 .. ?.,o I, 8 .. o,l •I 'IJ. •2,<1 •0 1b •I, 0 I, I 

II Ar.£ I 0 YfARS OLD .,IJ,l .O,IJ 2,7 •1,11. •2,U I, b .. o,11 •I , 7 .. I I 2 •0,8 -I, 2 i 2 A r.f. II YEARS OLO ·l '1'1 •11,7 ~o.u I. II .. 2., I •2,b I, 2 •0,1\ •2 1 Z •3,5 ·I I I I· 
I 3 Ar.E I 2 YEARS OLD .. 0,2 -II I l •5,'5 • I , 8 O,b •2,1 .. 1,0 ·o,1 ~ 1,11 .z,s - 1' 7 I II 6r.r I 1 YfARS QLO 7 ,II •0,7 -5,1 ·b,Q •2,7 0, II ·2,11 .. 3' u 0 ,·I •I, b .. ? '7 ! '5 ar:r: I u Vf ARS oLo Ill ,l 7,2 •I, b •6,5 •7,8 •2,<1 •0, I •3,2 . "'"• I •0,1 .. I' Q t1:l 
I b AG[ I !I YEARS llLO -6,7 I 3, 7 6,) .. 3 , I .. 7,11 .. 7,<1 •3,u •0,5 .. 3,a .u,J •O,U I -I 7 Ar.E I b YE t.qs nLO ·2b,b .. q,l 12, II II, 7 .. u,o .. r,s •H,Il •3,!1 •I, I -u,o •U,b w in t.r.E I 7 YEARS OLD 11,2 •2h,Q .. q,Q II, I '\,11 •II I I ·11,0 •11;11 • U I Cj •I I IJ ,; II 1 l Vt 

I q I AC:f. 18 YfARS OLD 2,6 3,6 .. 27 ,6 •II, l I 0, I J,b ,.fl,b ·8,u ·<1,3 •U,b ·I I 7 201 Ahf. I q Y[ARS OLO ll, Q 2, I 2,B •2fl,b •12 ,I <1,<1 l, I -s,o .. Q,O -<l,b -u,Cl 
?.II A{!F' 20 YEARS OLO ·Ill, b 1?.,11 I, 2 1,. 2 •2<1,3 .. 17.,2 q. 1 z' 7 •'i,b -<1,2 .Q,B 

-------·----------------------··------·---------------------------------·---------------------------~------------~--·--------------
II I"RilnliCT OF' WH~RTnN r.rA, JNC, 



,.;. 

THE 'WHARTON fFA MOTe EHICLE DP-IANO MOOEI. 
MA~CH CONT~OL roR HYBRIDS 

· -Gf I~ 

TARLE a,oo SCRAPPAGE (MILL AUTOS) 
IQH •. 1?80 IQAI IQA2 lq~3 L I ':It. . .. T E ~~ IQAII IQI\S IQI\b IQ87 IQ~8 IQ8Q 

•••••••-••••••••••••••P•-••••·••••••••••••••••••-~••••••••••••••••••••••••••••••••••••••••-~---~··••••••••••••••••••••••••••••••••• 
I ITnTAL SCRAPPAGE DOMESTiC. lNn fOR~lGN I Q,UIS ~.S&J q,IAII Q,Sh2 Q1S55 Cl,bZ7 IO~I~A . 10,523 · I0 15Qb IO,SQ2 10 1Q811 
21 I 
ll SIJRCO~IPacr I'Hl'-'ESTIC I n·,l7i 0,11211 0,9&2 O,bQII 0,783 O,Bbl 'olqb2 1,022 1,017 1,0112 1 1080 
Ql suncnMPACT Fn~EJr.;'l 1 o,QtHI o,qH I10bO 1,1112 1,2oa 1 12&.7 t,JAu t 1U7'j lo52Q loSbo 1,&35 
51 SllnCO.I-IPACT TOTAL I loll~ 1,\55 1,&23 ·J,ASb loQQI 2,12Q 2,31J& 2 1LIQ7 2 15117 2,1102 2 17lb 
b I I 
1 COMPACT OOI-If.~TJC I 1,576 1',a11 l1bll 1,707 1,751 I,!IOQ l

1
qbb 2 10AI 2 1 12'J 2,150 2,211'1 

8 cnMPACT FOREIGN I 0,070 0,070 Oo081 O,OQO O,Oq5 OiOQQ O,IOS 0
1

105 0,102 0
1

0Q7 O,Oq~ 
Q COMPACT TOrAL I l,bll7 l,'llll l1bqJ 1,7Q7 l,8llb l,Q08 2,071 2,1Ab, 2,217 2,2117 2 1 ~1JII 

I 0 I . 
I I oq n. sIZE I 2 I 2 I 2 I • q 6 q 2 I I I 2 2 I 2 n b 2 ·, 211 0 2 i J 0 2 2 I q 7 ':5 2 I b I 2 2 I b b 8 2 • II II 0 2 I 1 q I i 2 I . 
il iliLL SIZE I 3,1118 2,Qifl 211127 2,821 2,9QO ?.,367 2,307 2,22':5 2,115 2 10112 2,075 
j II . • I 
15 LIIXIlRY DOI~(~TIC I 0,7bb 0,70J 0,7&2 0 1AOU 0 11108 0,817 O,!lbb · O,QOb O!QI·Q ,O,Q21 0

0
QSII 

lb LUXURY fORfiGN I 11 1058 O,O'SA O,Ob7 0 1 07'3 0,07q 0,0811 0 1 0Q2 . O,OQ8 0,100· 0,100 0,(011 
17 ... l,.tllCIJRY TQTAL •• . ............... 1 91823 ,0,71il 0,~2Q 0,8H 0,,88 0 1 CI02 O,Qc.;q 11 001 1

1
01q 1

1
021 1

1
057 

--------~-------------·-------·--------·-···----·-··---·~------·------~~----~---~----···------·-·------~--------------------------

LINE J T E M 

I 
2 
J 
q 
5 
b 
7 
8 
q 

i 0 
11 
12 
ll 
I II 
IS 
i b I 
I 71 

··---·-------·-----·-------·-·---······ TOTAL SCRAPPAr.E O(lMESTIC A~n FOREIGN 

sliACIJMPACT nOMESTJC 
SIJRC1~PAC T FORE IGt-.' 
SIJACiJIIPACT TOTAL 

C0MP6CT OO~FS~JC 
COMP~CT F'ORfJC:N 
CO"'P~I:T rOYAL 

MID•31ZE 

F'I.ILL ~IH 

LIJ)(III:IY OQME~TIC 
LIJXIJRY FORET GN · 

•. ·• ~IIXIJRY T(1T ~~ .•• 

~ARCH CONTROL rOR HYARIDS 

T~BLE 6,10 GROWTH RAT~S 1 SCRAPPAGE 
IQ7Q •.. lq"O (qel IQA2 IQ8J (Q811 (Q~'j -I ClAb I Qf17 I tqn8 IQ8Q 

-----·--~--··-·------·-·-----·-------·-------------·-·-----~---------------------------~11~1 •Q,I 7~J ll1l ~o,l O,B 5,5 J,b 0,7 •0
1
0 1 17 

Q,ll 
·2,0 

I , 0 

·813 
•I, o 
·II, I 

~ll',o 

·15 ,· b 

..;Q,'3 

.. oiJ 
.. ~13,? 

I II I J 
•f. II 

] I I 

.. ,,7 
n ,11 

-6 1 11 

•I o, 1 

.,IU,b 

•llo2 
o,n 

-71b 

32,& 
11;'l 
I q ,8 

q,s 
1 b. 0 

Cl,ll 

b,2 

O,J 

e,s 
I b I 3 

q • I 

21~11 
Qlb 

I II, u 

5,q 
I I , J 
bl2 

ll 1 5 

•lob 

. 515 
II, q 

b 1 0 

12.8 
J,q 
7. l 

2ob 
11,8 
2,7 

I, b 

•8,]. 

O,S 
5,8 
I, 0 

I 0 I 0 
Q,CJ 
b,Q 

J I J 
lj 1 J 
3,11 

l, 1. 

•7,6 

1.1 
b,O 
I I '; 

II I b 
Q,2 

I 0 I 2 

8 I 7 
bl2 
8,b 

71~ 

.. J,IJ 

b,O 
Q,8 
b,li 

b,] 
b,S 
b,U 

5 1 A 
0 0 7 
'3,b 

5,S 

•\lb 

IllS 
5,& 
U1 b 

I, S 
j. 7 
2. 6. 

2 I I 
•J,U 
.I. q 

?.,2 

.u,q 

I, 5 
2' 1 
I, 5 

0,5 
210 
I I u 

I I 2 
·1117 

OIQ 

O,IJ 

-l;, s 

0. 2 
0 IS 
012 

J 1 7 
II; 8 
IJ,Ii 

ll,b 
•I o 7 

II' J 

1112 

I , 7 

J 0 b 
l I 1 
J 1 b 

----------------·-----------~-------·-···-·-··--·--·--·~-----·-·--·-·-·-··-------------------··-·---------------·----------------,, 

A PRODUCT Of' WHA11Tf?N E':F'A, INC, 
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THE I~HAPTClN f.FA HOTI 'UHClf. [l(MANO MOOFL 
MARCH ((l~ITIHJL FOR HYFHUO~ 

lGF. I b 

LINE. T E '' 
TARLE 11,00 SCRAPPAra:· (MILL AliTO~n. 

,1990. 1~91 1992 IIJ9J 191)11 19q5. 19Qb 
. .. 

2000 

----------------------·-------·.-·-----·---·-·---·----------------------·~---------------------·-·-----·---------------------------II TOTAL SCRAPPAGE DO""ESTIC AND fl)RflGN 11,22~ \1,1102 11,939 12 1 11nA 12,32~ 12,~11b \~,bll2 12,952 ll,Ob~ \l,11b il,IIA3 
21 
31 
Ill 
51 
bl 
7 I 
Ill 
Ql 

I 0 I 
Ill 
I 2 I 
l.ll 

''" 

SIII1CI1~4PACT OOMEST IC 
SII~COMPhCT FORr.Jr,r~ 

SIIIICO"""'-CT TOTAL 

COMPACT 1)04-l[STIC 
CO"!PAr.T FU11EIGN 
COMPACT TOTAL 

MIO•STZf. 

f'IJLL SIH 

I, I 02 
1,1161 
2;7lib 

?.,J2l 
o, o·q 2 
z·,lliS 

2,65b 

?.,0116 

I, II q 
1,723 
2,Ra?. 

z','\n J 
o,nB6 
2,117.1 

2,0115 

2,509 
O,OA7 
2,S9S 

J,Oil7 

.I, 2111 

. 1, 9 no 
J, II a 

2·, bJS 
0,06ll 
2,, 7 20 

J, I R'3 

2,220 

I, I qq 
I ,11911 
l' OQ2. 

i,&JO 
0,076 
2,7oA 

2 ,ISS 

I I 2,0 A 
\,'lS7 
J, I bb 

2,700 
0,07ll 
2 t 77/J 

l, 221 

2,1ab 

I, ZOb 
i!,007 
j. z ll 
2,7JR 
0 ,·Oflll 
2,607 

1,2nb 

2, Ill 

I, 21 q 
2,0"1':; 
J, 11 a 

2,11211 
O,Obb 
2,11119 

2 I I 0 7 

I,~ I "i 
~I I b l 
l,37R 

2,11b3 
o,Oh2 
2,925 

3,357 

Z,ObJ 

I, 218 
2. 2lb 
J,ll'5J 

2 I 9 I u 
0,958 
2' ii7J 

J' JQS 

2' 021 ;, 

1,22Q 
2,Ji'll 
J·, <;<; 7 

, l, 11&5 

2 I 0 0 I 

151 l.lllCIIRY DO""ESTTC 0,9711 O,QRI\ I,OH 1,0117 I;Ot\2 1,110 1,132 1,173 i,l97 1,2?.3 1,2bl 
lbl LI.IXlJRV FOREIC:N O,IOb Cl,t06 0 1 1\5 0,122 0,121 0,129 O,IJJ' O,IH 0~11111 ·O,IIIIi' 0,1'511 
171 .L 1J~URY TOT.ll ......... ! 1 060. I,Q9b 1,151 1',20Q 1,209.1,219 1,2b5 1 1 312 1,1111 ·1,372 1

1
01'5 

-----·------------·---·-·-·----··---·-·-···-··--·--·-----~~----···~-----~---···----·--·-------·-------·---------~----------------~ 

LINE .. JI E ~. 

··----·-----------------------~---·-·---I 111TAL SCRAPPAGE Dn~ESf!C ANO FQRFIGN 
2 
3 
II 
s 
& 
1 
() 
q 

I 0 
II 
12 
13 
Ill 

SIIRCO~PlCT OCl~ESTIC 
SIIACO~IPAC T F'OR£ I GH 
SIIIICO"'I'AC T TOTAL 

cn"'P ACT l)r)MF. S Tl C 
Cfl~IP ACT ~r:JrH I r,N 
COMP·Ar.T rnTAL 

'-'lO•·SJZE 

FIILL SIZE 

MARCH CONTROL 'OR HYARJUS 

TAOLE 6~\0 GROWTH RATES, SCR~PP~OE 
.. !'l90 •. 1991 ·1992 .. IQQ] 19Q/J 1995 '1991! 1997 \996 ~qqq 2000 

-----·--·--------·"·--·~-------~-·--------~----------------·--------~------------------

J' l 
·3,11 

J,O 

2,3 

I , S 
2.J 
2,0 

•11,0 
?.,1 

I , II 

•0,2 

Q' 7 

a,6 

3,& 

·It, J 

s,o 
·2,& 

a,B 

ll 's· 

2,11 

.. o,2 
·7,5 
•O,Il 

I, 6 

I, 2 
l, I 
2,ll 

•O,b 

0,6 

-0,2 
2,b 
I, 5 

2. /J ' 

I I I 
/J ,II 
l,? 

J' I 
•S,l 

2,9 

2,& 

0,9 

I'll 
•"i,9 

I I 2 

•2, I 

I, 2 

0,2 
3' 5 
2,2 

I, 8 . .,,., 
I ,b 

1,1 

2,0 

I, 0 
u, I 
3,0 

2,& 
•5. z: 

2,/J 

2, I 

·I, I 

IS LUlCiiRY OrJMfSTfC 2,2 l,ll 5,1 a·,b •0,11 2,b 2,0 l,& 2,1 Z,2 l,l 
lb LII)(I.'RY FOREIGN 2,1 2,5 b,O b,l 1,1 a,S. l,l 11

1
6 3,2 l,a };7 

17 •.. ~IJ)(URY TOTll. ........... ... 2 1 2 .. !oS 5,2 II,A. . .. o,J 2 1 6 Z,l . J,7 2,2 2,1 1,2 

··-···------···-·--·------------·-·-··········--··-·--~------·--···--·· .. ·-······--···---·-·-·····-·--··-···-----·---·-····-------· 
A PROnUCT OF WHARTON EFA, INC, 
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THE WHARTON EFA MOT IEHICLf OEHANO HOOEL 
~IARCII COIHROL f"OR HYORIDS 

, liCE I 7 

TA~LE CI,OO MISCELLANEOUS MAR~rT VARIABLES 
LINE J T E ~I . .. .. . . . _197Cl .. ICIIIO IQIII I'Q02 IC!OJ ·ICiliU 1985 ICI~b 19117 191'18 I98CI 

----------··-----------·----------------------------·--------------~-----·---------------------·-·---------------------------------IILnNr.-nqN F.riUtLIIIRJIIM (iOFSIRFOi) VALUF.SI . 
?.1 OFSIRF.n STOCI< IAJLL AliTOSI 101,306 iol,bbll 1051'5Q6 I07,At.O II0 12CI7 lli? 1'>lb I.III,BI2 117 10711 IIQ 127b 121,211 122,977 
ll nrsiRF.n STUCI< PF.R OR!VEJt AUtUSI 0,702 o,joa 0,7011 0,707 01712 0,71& 01720 0 17211 0,727 0 17\0 0 17J2. 
a I I 
'510F.SiREn :JHARl IIY !!IZE·C:LA!IS CPERr:ENT) I 
bllllTAI;. onti(STJC I 
71 Sll:'l(f)HPI\C T I 
AI tn.\APACT I 
91 Mji~•StlE· 

101 flltl SIZE 
iII LIIWIIRY 
i 21 
iJITnTIIL FnREtGN 
1111 SII!1C01-4PACT 
151 cn.•IPACT IINO LIJXIIRY 
i & I 
171Avr. AGE OF flllTO STOCK 
16f. 
iC11YFI\Jt.(NO STOC~ P[R fA~iL~ 
i'OIVPdr.LE MILES PER AIITIII TnlAL 
211 IJROAN 
?21 RIIRAL 
i'liNF.W REGIS~ TO AEr.i~N[Nr, STOCI< 
2UIS~R!~PAGE TO nEGJ~NI~G.ST~C~ ... 

Yf.AnS 

AIJTOS 
~~I LE S 
IAJLES 
MILES 
RATIO 
R~ T!O 

Ab,ll2 
I 0, 611 
IQ,211 
?.11,118 
2J,IQ 

11.,117 

13,58 
12.02 
1,5'; 

5,1112 

1,2H 
12, Ob 
,,C13b 
o; ,1211 
0 ,I 09 

.Q 1 0C1S 

6b~ I Q 
I ! , o 8 
I q, Ill 
~ll,bA 
22,37 

A,bll 

5,1125 

I , 21J 0 
12'. 22 
7,n&5 
'3,1'3& 
0,105 

.. 0, ~liS 

8b ·, 02 
II, Zb 
IC1;bS 
211,77 
21, liB 

8 ·• bll 

n·. C18 
12 ,ll q 

1;'311 

516511 

I, 2311 
12, II 
7,029 
5,080 
0,105 
o,oaq 

6b ,·IIJ 
II, J& 
IC1,1\C1 
2'3,011 
21.20 

8,t.S 

I J ',··Ab 
12. l b 

I •. so 

S,b'i7 

I ,2311 
12;0'3 
7,031l 
5,020 
O,lOQ 
o,oqz 

1111,23 
II, 115 
20,07 
25,25 
?.O,AJ 

8,&2 

I 3 I 7 7 
12, JO 

I,IJ 7 

5 ,blll 

I, 235 
12,02 
7,0bll 
IJ. 953 
0 ,I OQ 
O,OCIO 

l.lb I I II 
II ,u 9 
20,211 
25,31 
20,115 

B,bb 

1,2Jb 
121011 
7,11JB 
II,BQII 
0,107 
0,08Q 

6&,2& 
II I b l 
20,39 
25 ,a I 
20,011 

A 1 71 

I J I 7·11 
12,2q· 

l,llb 

1,2 36 
I?. .12 
7,2'50 
II I 11&2 .. 
0 I II 0 
O,OQ2 

R'5,CII 
II, II 7 
20,IJ7 
25 ,o I 
I q, 7 0 
II,Rb 

I q, 0 q 

12,&& 
1,11 J 

5,5Ab 

I, l \Q 
12·, I A 
7,3'53 
11,825 
0 I II 0 
O,OCIII 

8'5,52 
II, 3J 
20,111 
251113 
IQ,20 
II,Cib 

lll,ll8 
I 1, 08 

1 1 00 

5,5SQ 

I, ?.0 0 
12,?.6 
711Jb2 
II, 61 3 
0 I I OQ 
0 1 0QJ 

eo;, 1 o 
II, 21 
20,11] 
25,1111 
IB,5Q 

C1,0IJ 

IIJ I QO 
I 'I II q 
l,cn 

I I i? 0 I 
121 35 
71556 
u,7Q2 
0,107 
O,OCII 

6U,7J 
II, OCI 
21.02 
25,U5 
16.0 u 
q' I J 

1'5,?1 
I J, II 7 
I, oo 

s,sso 

1,2UO 
I 2, II J 
7,t>t;O 
U 1777 
0, I 0 1 
0 I OCI I 

----------------------·-------------------·-··----·----------·--·-------·---·-·------·--------·-------·~--------------------~-----
MARCH CONTROL fUR HYARIDS 

TADLE· 9~10. r.ROWTH RAT~S, MISCELLANfOUS MARKET VARIARLES 
LINE. T E H .. . \q7q .. 19BO 1981 IQ82 IC18l IQflu 19~5 IC1~~ !967 lq66 1~6Q 

--------------------------------·---···---·--------·---·-···----~------------------~-----------·-··------·------------~------------IILnNr.-RIIN Fr.•IJIUARJlJM ( lnESPlFO' l VfiLtJF.S 
21 OF!!IR[O STOCK 
Jl OFSIREO STOCI< PFR )RIVER 
IJ I 

1-4JI.L AIITOS 
AIITOS 

51DFSinEn SIUJtf. nv SIZ~·CLASS CPr.nr:F.PIT) 
b TnTIIL r-.rli~F.STIC 

7 !lllnCrt'IPIIC7 
6 C1.1'-1P I.C: T 
Q 11in-.•nu: 

jo FIILL S!7.E 
I I LIIXIIP.Y 
12 
ll 
I II 
IS 
i& 

TllTAL FORF:lGN 
SllnC(!1-4PIIr;T 
C m1 PIt r:T M·J 0 l II X II R Y 

i7 AVC: AG[ OF AliT!) STilCI< 
18 
jq Y[I\R.[Nn STOCK PEn FAMJLY 
20 VPtiCL[ 111LES PER AU'Till TllTA.l 
21 
22 
2J 
1U 

I) Ill\.\ II 
111111AL 

11(1~ REGIS', TO nFr.TIJNI[IIr; STrlr:l< 
:J~II~P"'Gf. TO ~Fr. J ~N I~Hi STilC:I( 

1\IITOS 
MJLES 
IIJ L E 3 
MJLE3 
RATtO 
RA '!0 

2, I 
·0 1 1 

0,7 
1,11 
3, I 
01'5 

•I, II 
I' J· 

~IJ,2 
·2,9 

•12,& 

·0,9 

.o,& 
I , 0 
0,1'1 
I, 2 

2,l 
o,3 

•013 
2·,1 
o,Q 
o,R 

•lib 
•013 

I, 6 
7.,0 

•O,l 

n,2 

0, I 
I, J 
I ,11 

t'l,b 

-'. 7 •IO,l 

I, q 
... olo 

•012 
I I b 
I, 2 
O,IJ 

• 3 I I 
0,2 

I, 2 
1,11 

•O,b 

0 1 b 

•O,J 
-o,q 
-o ,·5 
•1,5 

0;/J 
S,2 

2, I· 
0,11 

0, I 
o,q 
I, 2 
1,1 

•2,2 
•0,1 

-'o' q 
·0,7 
•2,'\ 

010 

-o, 1 
.o, (J 

0, I 
•I, 2 
J,b 

' z 1 'j 

2,3 
0 1 7 

o, I 
O,ll 
o,q 
O,A 

•I, 6 
•O,J 

•O,b 
•O,Il 
•I, ~ 

.. o,J 

0, I 
-o,J 

0 I II 
·I' J 
•0,2 
•I. ·"' 

210 
0,'5 

-o 1 1 
0. l 
O,Q 
0,2 

•I, 6 
OI(J 

015 
017 

•I I 6 

•Oil 

0, I 
012 
I, 2 

•I I 2 
•I I lJ 

. •I I I 

2,0 
O,b 

0 I I 
I I 3 
0,11 
0 ,II 

•I,C1 
I I J 

·0,7 
-o.~ 

0 1 7 

•0 I}· 

0 I 1. 
O,b 
1,'5 

•0,7 
~.o 
J,ti 

2,0 
. 0 • s 

•0111 
•I ,a 

.· 0 ,IJ 
. ()I 0 
•1.1 6 
·;I, o 

2,'; 
J 10 

•I I b 

0 I I 
015 
I 'u 

·0,6 
o,o 
I • A 

•OiS 
·I I l 

0 1 f 
0 I I 

-2;5 
I I 0 

2,16! 
'1, J 

•2 I I 

o·, 1 
o,a 
I 1 .5 

•0,2 
•0,9 
•0. Q· 

I, II 
o,a 

•0,5 
•I'. 0 

I, 0 
0 I 0 

ool 1 2 
O,CI 

21Q 
J 1 2 
o ,a 

•0 1 I 

0, I 
·0. b 
I I J 

.o,u 
·2,3 
•I, b 

I, S 
0. u 

-o,u 
-:I I I 

o,q 
0 I I 

-z,9 
1,·o 

. • 010 

• 0, I. 
O,b 
I'? 

• 0 1 J 
0 I I 

. 2. z 

• 

~ . I ·-w 
0) 



THf WHARTON EFA HOTO :HtCLE DlMANO MnnEL 
~ARCH CONTROL FOR HYHRIOS 

GF \II 

LINE 
TAALE Q,OO MISCELLANlOUS MARKfT VARIABLES 
.!qqo •.. 19QI IQQ2 IQQJ iQQII IQQS zooo 

·--·----·-··----·-·---~-----···-···-···---lllntJr,.RuN :fl'l1JIL111Ri1JI-I ('OF:SJREO') VALUES ------------------·----------·---------------~-----·-------·-----------------·--------· 
21 OESIREO STUCK ~ILL AUTOS 
ll OfStREO STOCK PF.R ORJV(R AUTOS 
Ill 
S DFSiRED S~HRE AY SIZE•CUSS (PERCfiH) 
b TnT A L OOM[ S TIC 
7 SIIACQ'11'ACT 
8 cn~1P~CT 
Q 

I 0 
II 
12 

MfO•SIU 
FIJLL SIH 
LIIXIIRY 

ll TnT&L FOREIGN 
IIJ SIIFICflMPACT 
i 5 CflMPAC T ANO LIJXIIRY 
I b 
j 7 
18 
I q 

20 
i'l 
22 
21 
~IJ 

AVG AGE or AUTO sioCK Yf ARS 
I 

Y~&R~ENO STOCX PER FA~JLY AUTOS! 
VEHiCLE MILtS PER AUTOI TOT6L MILESI 

lJRAlN HILES I 
I • Rl)RAL· MIU:SI 

NfW REGIS. TO Rf.GINN)NG STOCK RATtO! 
St~~~PH;f .TO.OEGII':JNING_~TQ~~ .... :R~TJOI 

lill,b8Q ~2b,SQ8 IZAib71 I~0~~5q IJ?,qql IJS 1 IIIIJ ·117,217 IJQ 1 &11a 'IIJ2
1

0Qb IIJIJ 1 SOI lllb,q7o 
n,7JS 0,7JQ 0,1UU 0 1 111q 0,7511 0,75q 0,7bZ 0 1 7~7 0 1 772 0 1 77& 0,7~1 

811 ·.JJ 
I I • 0 lJ 
21.15 
25,1111 

-I 7, 51 
q,2o 

15,&7 
I II, 25 
l.ll2 

c;,Stll 

I ·,2J8 
12.51 
7,7112 
u,1bb 
0,107 
.Q,Oq~ 

811~03 
IO,QJ 
21,22 
2'3,11& 
17, I u 

Q,27 

15~Q7 
IU,Sb 

I , II I 

5,533 

I I? JCJ 
12'; b5 
7,8711 
11. pz 
0 I I 0 q 

.. O,QQ'5 

83, 7] 

I 0 I 8 II 
21,2& 
251 ~ 7 
lb,82 
Q,J5 

I b ,27 
111,8'1 

1,112 

5 1 50IJ 

1,2H 
12,78 
8,015 
(J. 7b2 
0, Ill 
o,oqe 

a.r.·~o 
IO.&Q 
21 .·n 
25.'52 
lbiS2 

q ··II 5 

1&.~0 
15 i'l 3 
l.lT 

S,IJSl 

I, 2JQ 
l2 > q I 
1'\, I bO 
'1,755 
0, II II 
0 I I 00 

IH'.2ll 
I 0 • 57 
21. Q'j 
25;55 
I b. 1.3 
Q,55 

I b I 7b 
15, II J 

I ,32 

5,1100 

I, 2 II I 
ll, 05 
81307 
ll,7llb 
0, II II 
O,OQ8 

8l,011 
I 0. II 'I 
21.55 
25.sq 
1'5.75 

Q.b& 

S,Jb3 

t. 211 Q 

0 1 18 
!!,1152 
Q. 730 
0 .t I 1J 
O,OQ8 

82,1111 
I0 1 U'5 
21 • 7 0 
25,&2 
Is Ill 
. Q 1 7& 

17 I I b 
I '5 I 11 I 
1,zs 

5 ,lll 

I, 2u 11 
IJ,2A 
8 1 S7'i 
Q I 7 0 b 

0 I Ill 
0 1 0QR 

82-, S?. 
I 0, 1J u 
21,7'J 
25,&2 
11.1., A 7 

q • A•U 

I 7 • u 7 
I b ,·?.I 
I, 2 7 

~ 1 Jn 1 

1,2'30 
!"l,HI 
a;70J 
ll,bBO 
0. 115 
O,OQll 

112". 3/t 
1o.uz 
2 I. AU 
i'l ,'b'; 
I II ,52 

Q.QII 
' 

17,&11 
I&,JQ 
1,2~ 

'i,271 

1,2511 
1 1, uq 
8,8115 
IJ,bll'l: 
0,115 
0 1 0Q8 

82,27 
I 0, u I 

'21. qq 
z~.&q 
I II, I q 
IO,nu 

17,7} 
lfl,90 
I, 2Z 

5,21J9 

1. 25q 
I l, b I 
6,'19b 
/JIb I b 
01 115 
0,0~7 

82,21 
I 0. lt; 
22,07 
Z5,1b 
I 1 ,·ll q 

I 0. I u 

1'7. 7 q. 

I b I b2 
I • I 7 

'5,235 

I I 2&11 
I J I 7l 
q, IS 0 
Q,502 
0" 15 
0 1 0Q7 

--------------·-----------·---···-----------··--·----------~-·---------~·---~-·---------------·-------------------·---------------
MARCH CONTROL ~OR HY~~IDS 

TARLE 
~ 1 NE. • . T E M 

Q.IO ~ROWTH RATES, MISCELLANEOUS MARKET VARIABL~S 
!9QO ... J~QI IQQ2 IQQl JQCIQ . lqq5 JQ9& 1 qq5 . zono 

---------------·--·---·-------·-----···--- ·······--·-···--------------···---·-·--·-····-------·-----------------------------------\ILnNG-RlJ~ ffllJ\l!I'RilJM (iOfSIRE·oi) VALUES 
21 orsJPfn STOCK . MILL AUTOB 
ll OfSIPfD STOCK PER DRIVER AUTOS 
IJ I 
51Drsi~E~ SHARE ~y SIZE•tLASS CI'ERtfNT) 
b I TclT A L r.• f1 '-4 £ S T I C 
71 SIIRCO'-~PAC T 
AI· CnMPHT 
Ql •·dn-sJH 

i01 F'IILL SIH 
Ill LlltURY 
I 21 
iJITOTAI. 'ORriGN 
1111 SIIJIC(l~PloCT 

151 Cni-IPACT ANn LlllCIIRY 
I b I 
171 AVG ar.r nF AliTil STOCI< 
I B I 
~QIYfAA~ENO 5T0Ck PER fAI-IJ_y 
20IVF.'HiCLE MILES P[Q AIIT01 TnTaL 
21 I liR fH}I 
221 RIIR'I.~ 

. ~jp1rw RF.~t!i', TO (l[i.TNNPIG STnr.K 
.lJIJSCRAPP&GE TU n(~lNNfN'r. STriC:I< 

Y[ ARS 

AUTOS 
MILES 
~~II. E S 
~1J"L f s 
RA Till 
RATtCl 

I,IJ 
O,IJ 

'!'0,5 
.o.s 

a·. & 
.o,l 
·2.o 

0,8 

2,b 
2' 7 
2,0 

-o. 1 

-o.1 
o.& 
I, 2 

•0,2 

i,s 
n.5 

•0,11 
•I • 0 

n.J 
0 • I 

•<',1 
0,8 

I, q 
2,2 

•0,7 

n, 1 
I • I 
I • A 
o, I 
?,0 
n.l 

I. b 
o.1 

•0,11 
•0,8 

0,2 
0. 0 

•I • q 
0,8 

I, q 
2,0 
0,2 

•O,S 

o.o 
I, 0 
I , 7 

•0,2 
.2. l" 
.S.l 

I , 7 
0,11 

•0,3 
•I • II 

0. J 
0,2 

•I, A 
1,0 

I' II 
I, q 

•l.2 

.. o.o 
I • I 
I .11 

•0,2 
2.11 
2.Q 

I.·& 
o,& 

•0,3 
•I, 2 

0,'5 
0. I 

·2.J 
I , I 

1·. s 
2,0 

;.J,IJ 

•I. 0 

n.2 
1.1 
I • 8 

•0,2 
•0,2 
•2.3 

I, b 
O,b 

•0,2 
•0,7 
o,s 
0,2 

.. z,a 
1,1 

0,2 
I, o 
I , 7 

-0. 3 
I) I J 
0.1 

I, S 
0,5 

• 0 ,·2 
•0,11 

0 • T 
0 I I 

-2,a 
I , o . 

.I, 2 
I,~ 

·C!,5 

-o ,,& 

0,2 
O,R 
1 ,·5 

·0,5 
-o.c; 
•O.R 

I , 8 
0' 7 

•0,11 
-o.o 

0,2 
0. 0 

.. 2,Q 
o.o 

I, B 
I • q 
1.1 

•O,b 

0 ·, J 
0,8 
I, c, 

·0.11 
I. 2 
n_Q 

I, II 
O,b 

•0,2 
•0,2 

0 1 (I 

o ~ I 
·7111 

I, 0 

010 
1,1 

•1,11 

•O,b 

n," 
O,R 
I I b 

•0,7 
n,2 

.iL 1 

I, 7 
O.b 

-~.I 
.. o.l 

0,'5 
0,2 

•2,3 
I, o 

0'• 5 
0. 7 

,.zlo 

·0,11 

0 I II 
O,Q 
I , 7 

•0,7 
o,o 

.n c;. 

/, 

I , 7 
O,b 

•0, I 
"0 I 7, 

0 I !IJ 
0,2 

-2, 1 
I, 0 

Q 1 IJ 

0 1 7 
-u,s 

0. (I 
o,Q 
I , 7 

-0. 7 
•0,2 

II l 



LIN( J · T E f..1 

'· .J 

nlE WHARTON f:f"A f..1(1Tt ..• EHICLF.: l)fi1ANO MOOf.L 
I~ARC:Ii CONTROL I'OR HYORIOS 

10,00 DOMESTIC AUTO PRICES (DOLLARS) 
IQ60 !Qat IQA~ IQ61 IQAII 

I q 

-----------·------------·-------------------------·----------------------~---------------------~-~-~-------·-----------------------11 TOTAL ~liTO I"Rtr.F.si . . 
21 SIIR(!I~H'ACT ~l2b~ 511Ab, S6n, blOJ, b751, 
ll C:ll'-'Pf.C:T b313·, b7'iCJ, 7275, 7757. ·11~77, 
~I ~IO•SlZE 7110Q~ 7QQQ, 6573, Qlb5, Q79Q, 
s 1 Flit. L :nlE 1 q o 1 ~ . 6 so 8 • q 2 1 e , q a q Q , 1 o b 2 ~ • 
bl LIIX\IRY ll'lBQ, 12.673,. IJQJb, IIIQlll, lbOO(, 
7 I 
liiSTATF. ANO LOCAL TAXE~I 
q I Sllf'\CI.l'-'PAC: T 

j O·l cn~11'lC T 
Ill 1-AT!l•SIH 
121 FIILL SIZE 
j J I LlllCIItH 
Ill I 
I 5 I T R HIS P 0 R ' A T Ill N C: H A R G E 9 1 
lbl SIIRC•JMI"ACT 
j 7 I r:(HIP H T 
181 Mln•SIZE 

. jq1 FIILL SIZE 
20 I LIIXti~Y 
211 
22 Hisr PRICF"I flXEO WTD AVERAGE TOTAL 
21 SIIRC[ll-li"ACT 
211 CIJ'-IPACT 
25 ~~~ O•S I ZE 
2b FIILL SIZE 
27 LIIXliRY 
26 
2 9 I~ A X 
JO 
ll 
}2 
H 
3 IJ I 
lSI 

nPTIONS pqiCEi 
SI.IRC:•OMP A( T 
C-D).I"ACT 
"410.;~1ZE 
f"IIL L SIZE 
LlllCIIRY 

F!XEO·WTO AVERAGE 

~biVALII~· OF OPTIONS tNSTALLEni 
H j SliRCrVIPAC T 
3111 C01-4PACT ' 
HI· MIO•Silf 
~0 I FIILL SIZE 
Lllf •.• ~I)XI.'IlY 

2lll·, 
286, 
)110, 
JhJ, 
'596, 

2·25. 
?,QIJ, 
zqq, 
J I~ • 
J I~~ 

5711. 
~ ll•f, 
11771, 
55Jb. 
·~6s·u. 
QSLILI, 

lb2~, 
IIIQ6 ,. 
IS 7 II, 
lb'j2, 
I bll7, 
lbH, 

5~A, 
Qbl, 

12lll. 
I 37 2, 
!SB, 

258 ·• 
l, b. 
37'5,. 
uo2,· 
b 17", 

2~ I, 
HJ, 
335, 
JJQ, 
JJQ. 

& 1 nf, 
II 3 77. 
so7t). 
c;qos. 
b2QI(, 

t02l7, 

I 7 30, 
I'SQII, 
l.b 7b. 
I 7 ')Q, 

I 7~11. 
I 7111\ • 

bOO, 
I 0 Jll, 
I.JJ~ ·, 
I 1173, 

. I b~ I , 

2Ac;, 
35 I , 
Q I b • 
LIIIQ, 
b60, 

Zba, 
JSIJ, 
3511, 
3511, 
3511, 

bb03, 
11702, 
'jllbb, 
blb7, 
b6J'j, 

II09A, 

161l b, 
I 7 02, 
I 7 6Q, 
16 7 7. 
16 7 2 t 
I 909' 

bll2, 
II oc;, 
Ill lb, 
ISH, 
IHb, 

l.l /J • 
lOS. 
II'S A, 
IIQb, 
7SQ, 

2A5, 
HO, 
370. 
370. 
370, 

70b2, 
5000, 
561Q, 
,7QQ, 
731111, 

1169A, 

IQ'jQ, 
160&, 
IIIQA, 
1992, 
I 96& ·, 
?.02b, 

70s, 
116J, 
IS u 3, 
I bAA, 
I q II, 

3 11'5·, 
1122·, 
5011~ 
Sllft, 
Alb, 

309, 
HI,· 
HI, 
HI, 
3Q I, 

7 55/J ·• 
5J21i, 
6199, 
7252, 
706&, 

1?752, 

20711, 
I q 12, 
200Q, 
2109, 
21 0 J. 
2illll, 

771i, 
12&11, 
lbS2, 
IAOO, 
20211, 

7 21 3. 
661b, 

101151j, 
ll37b, 
17112, 

J7A' 
llb2, 
552, 
bOJ, 
Q 16. 

· Bb, 
Jll b. 
a I b, 
Ill&, 
Ill b. 

··80b3, 
5b51, 
&5<~~. 

77 25. 
611115, 

11& n, 

2190, 
2019, 
2122, 
2227, 
2 2 2 0 •. 
?ZbiJ., 

61l6, 
IJIIS, 
17bl, 
I q I J, 
21115, 

7&<~~·. 
QJ70. 

II 0117, 
120bOi 
IIIII S, 

Ill II, 
50/J, 
bO I, 
b'5b, 
QCI7, 

Jb 0 ·• 
1117, 
1137, 
113 7. 
1Jl7, 

85118, 
. '3Q9Q. 
bQ9A, 
Ill 77. 
8QLIQ 1 

Ill /J?. I • 

2l 0?. ,, 
2122, 
2?.30, 
i!JIJO, 
<!JH, 
2380, 

Q26, 
I 1131 , 
I 117\, 
2027, 
22&0, 

819!1, 
QQIIO, 

II 7l7, 
127bll, 
I q IIIII, 

11'5?., 
'5118, 
b'52, 
7 12. 

I OBI, 

Jf\Q, 
~b I, 
~ b I, 
Lib I, 
Ill> I. 

.9011&, 
tdll1. 
71115, 
6b Ill • 
91111<1, 

I '5?. 3 I, 

2111 '. 
?. 2?.11. 
23H, 
zuc;u, 
21111&, 

. 21111!;. 

I 0 I o, 
151 b. 
I 'll\J, 
21111. 
ZHS, 

R 7 I A, 
10Sl2, 
1211i2, 
ll UQIJ, 

2021'1, 

1192, 
595, 
707, 
771, 

1,1 7 0. 

1127, 
uqz, 
LIQ2 1 

IJQZ, 
IIQ?., 

QS&O • 
b 7.0 q • 
76illl, 
q II q' 
QIJ75, 

I bO"bb, 

2c;?s, 
2 3211,. 
2UUb, 
2'lb7, 
25&0, 
21>10, 

I OQO, 
I bO I, 
20Q3, 
Z2Sb, 
?,IJI\9, 

Q2JA, 
I II II I , 
I JOQ6' 
1112 37. 
213011, 

'5'3 3. 
bljS, 
7 b lj. 
833, 

l2bJ, 

·~b7, 

~2~. 
52~. 
Si!S, 
525, 

I006u, 
70711, 
!1281. 
9b01, 

I 051 0, 
I f>Q I 7, 

?.bJ7. 
21Jll, 
2SS«;, 
2 b 61 , 
2b7), 
272,, 

I I b o, 
lbQO, 
22 0 ?.", 
2 JbQ. 
2bOu, 

q 7 b 1. 
1175Q. 
1'}7Q], 

. 1 Q Qflfl, 
1·?.211\l. 

sn .. 
b91l, 
!12~·. 
6QQ, 

IJ!i2, 

507, 
5Sb 1 

'i5b, 
' 55&, 

'i'ib, 

I Ob II, 
7 II II II, 
6722, 

I 0 OQ9 ,· . 
110119, 
17 7 7 r;. 

27ue, 
2SJ3, 
2bb l,. 
Z7QU t 

"2711b, 
2 6 u I , 

122Q, 
I 7 8 J, 
2 lll. 
211111, 
2718, 

•••••••••••·•••••••••••••·••••••••••••••••••••••••••••••••••••••••••~•••••P••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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LIN[ l T f M ........... . 

Hlf·WHA-RTON EFA MOl... .. IJEHICLF nP-1~NO MOI)f.L 
MARCH CONTROL FOR HYRRJnS 

10,110 OOMESTJC AIITO PRICES (OOLLARS) 
lqql IQQ2 IQQ) IQQU IQQS 

AGf 20 

2000 

·----··--·---------·-------------·-----------·--·--------------------~--------------------------------------------~------------1 TnTAL AUTO PRICF.Si 
2 SliRC11MPACT 
.l COMPACT 
u 
s 
b 
1 
A 
Q 

I 0 
II 
12 
.11 
Ill 

r..q 1'•5 llE 
,-I ILL 5 llE 
LlllCUIRY 

STAH A~IO LOCAL 
SIIRC!'11-lPAC T 
CIJ'-1PACT 
r..q o·~ rlE 
,.IILL SIZE 
LUXURY 

T A Xf.S I. 

IS TRANSP~~T~TION ~HARGESi 
lid Slln'COMPACT 
171 ~!IMPACT 

101 Mtn~stZE 
1"11 f'IILL Sllf. 
20 I lll)'liRV 
211 
221RtSF' PUICFI FIXED WTO AVF.PAGE TOTAL 
?ll SUACOMP~Cf 
?UI C:(HIPACT 
?51 MIO•SJZE 
?&I f'IILL SIZE 
HI LIIICIIRY 
?61 
2QI~IAX 
101 
311 
JZI 

OPlJONS PAICf.i 
SliiiC!l,..PAcT 
CO~PACT 

MIO•SIZE 
Bl 
lUI 
lSI 

rllLL SIZE 
LUXIJRY 

I 0 ll b, 
1211 13, 
IU':i2&, 
I 'j 7 7 q, 
2JS7&, 

6211, 
7'5'5, 
6Q 0 •. 
Q7o, 

10&6, 

suq·, 
'51\Q, 
S8Q, 
'58Q, 
t;8Q, 

1117 0, 
~11110, 
~~~Q. 

I Old q, 
11&20, 
IA&AJ~ 

.. I . 
28&2, 
2bl6, 
2772, 
2QIO, 
2Q 0 I , 
i?QSA. 

I.OQ, b 1 

131 Ofl, 
15lo2. 
I b bIb, 
zu~Jou. 

b 7 6', 
81 A I 
Q&l, 

I 0 u 7 I 
I SAil·, 

5Q8 ·, 
b?.b, 
62&, 
62&-. 
bZb, 

117'56, 
82'51. 
Q(jf\0 I 

11167, 
12220, 
IQIJ)8, 

2Q76, 
n.us, 
26tl'5, 
)028, 
JOtQ, 
)076, 

II '5'55, 
118 u 2. 
I b 121, · 
17'500. 
Zb I o I, 

nz, 
68'5, 

IOJ/1, 
I I] 0 I 
I 7 0 6, 

&52, 
bbb. 
bbb, 
bbb, 
bbb, 

12378. 
l\&.,'5, 

I 0 I Q8, 
1171151 
1285~. 
20&IJ8, 

JOQ&, 
285'3, 
JOOO, 
J I u q, 
3 I JQ I 

J20 I, 

12221. 
I u &0 7, 
lbQ72, 
I BU 17 ,. 
27UUS, 

7Q?., 
Q'57, 

Ill Q. 

121 q. 
IAUO, 

7 OQ, . 
70Q, 
70Q, 
70Q, 
70Q, 

I J o I q, 
en 32~ 

107311, 
I?. JIJ l, 
I lSI 0, 
21&90, 

JZ i 71 
2Qb& 1 

lt 17 1 

~2 71 • 
32&2, 
Jl2&, 

12Q 21 • 
I'SUJQ, 
1711QIJ, 
I QIJ I 0, 
211QOJ, 

A '58, 
I OJ&, 
12 OQ', 
Ill b, 
IQ8&, 

7S8, 
758, 
75!1, 
758, 
7'58, 

ll11 ,., 
q b I 7, 

"IIH'5, 
12~<11, 
Ill Z 21 • 
221:\21 • 

Jl112, 
3081. 
12311, 
JJQA, 
JJ8fl, 
JIJSS, 

13&JA, 
I &2Q I , 
JAB 37. 
201125, 
J 0 l8"Q. 

Q21l, 
I 12 0 I 
ll 0 /J' 
I u I q, 
211Q, 

611, 
I! I I , 
II I l , 
·Bit, 
1111, 

"t"llll20, 
I 0 I 06, 
I190S, 
1361181 
IIJQU2, 
2HhR, 

JUb8, 
3 I q 1, 
3J(jQ 1 

Jsn. 
)51 b' 
356&, 

11111111, 
I 7 16&, 
lql\22, 
2l1J8U, 
Jl'l1J2, 

I o o 2, 
1210' 
I II 0 5, 
1526, 
2JOIJ, 

1\&Q, 
8&Q, 
AbQ, 
A&Q, 
llhQ. 

151 '5'3. 
I ObI q I 

I 251 q, 
Jll.\J3, 
t'5&Q], 
2'31&3, 

351111, 
J J 15 •. 
.sueu, 
l&':i7, 
lhllb, 
.171 ~. 

IS I &5, 
180Q7, 
201127, 
22S&o;, 
ll52«1. 

I 08?, 
I J 0 II, 
I'll?., 
I~~~ /J' 
21177 • 

Q2Q, 
Q2Q, 

'Q2Q. 
Q2.Q. 
Q2Q, 

JSQOJ, 
I II 'II• 
Ill uu. 
I ~OJ I, 
lbiJ'5Q, 
2bllll. 

:\1211. 
JU l '\. 
J&OR. 
"l ~ 117, 
l77b. 
ll!'lO, 

ISQQ&, 
JQObQ 1 
21AQ7 1 

2) 71 o;. 
1~?.17, 

II &II,· 
I II 0 7 1 

lb2A, 
I 7bQ, 
?.!!b';, 

qq 7·, 
QQ7, 
QQ7, 
·QQ 7' 
QQ7, 

lbbQI!, 
111>8a, · 
IJAOQ, 
15772, 
17272, 
27&711, 

}llljh, 
'JSC) r., •· 
J1J(j 1 

J C) 21. 
JQOQ, 
~. ')f\ b I 

1&1155, 
?.00711, 
22QQ7 1 
2118Qu, 
Jb'H"!, 

IZbO I 

IS 1.7, 
I 7 '5o, 
I qo I, 
26bJ, 

· I o 71, 
I 0 71 • I 
I o 71 , 
I 0 ., I , 
I 071, 

17'50&, 
12207, 
IIJII6';, 
I&S2o, 
180Q8, 
2AOAQ, 

)CiliA,· 

3!!77, 
Jll&~, 
IJOSS, 
IJOIIJ, 
u 12:\. 

I 77 7 7 I 
2115 1', 

. 2111 711, 
2bl&l, 
38810 1 

llt>O, 
I b lb, 
16113. 
2011&, 
lOtiO, 

II '51 , 
II 51, 
II c; I I 

II 51, 
II '51, 

I BlBO, 
121150, 
I ~21 b I 

I 7 ]IJ I I 

IBQQJ, 
lOll 12 I 

' 
111·7.5. 
3.8 0 l • 
JCIQ7 1 

IJIQS, 
u I 6 .S; 
U2&5 1 

lbiV~Lllf. Of' OPTJONS tNSTALLrDi 
1
• 

l 11 sun co,.. PAcT 1 l o u ·• 1 H 1 , 1 q ~ & , 1 '9 a 1 , 1 11 81 , IH 1 , 111 q !I ; 2 o 1 7 , 2 t· u 1 , 22 u. , 2 u 1 & , 
lSI C0"1PACT IBAO, l<lA'5, 20QJ, 220~, 2l2<l,_ 2U'5b, i!';IIQ, 271<1, 28'H, 3002, JIUQ

1 

JQI MJI)·!iiZE 211211, 25ue, 2&72, 21101. 2Qlb,· l07U, 121'5, H~&. lSOt, H~o. .S8o3, 
UOI f'I~LL Sll[ ?.bOO, 2122, ?8UQ, 2.Q7Q, 1115, l?.SJ, JlqJ. 3S:n, . 3&77, JA2/J 1 JQ7'11, 
1111 .. lll'(IIRY . . •. • ..••. •••. ?IllS, .. 2Q5b, JOBOi .320&, lll6,· 31171, 1&01, 37U?, 3~81, "11022, lllt-.11 1 

----------·-·········--------~---·-----------~~---·····------------··-------~-·~--------------------------------------------------
A PROOUCT Or WHARTON fFA, INC, 
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THE mURTON HA MOT IEHIClf. ['IWAND MOOf.L 
1-l~RCH CONTRv .. ,'OR HVIiRIOS 

AGE ' 21 

ll ':IE •.•.. J T E 1-1 
HEILE li,on GROWTH RATES, DO'~ESTJC AUTO PRICES 

(Q7Q 1C!Ab ·IQ~I IQA2 IQ61 ICIAII IQI\5 

---·--·-------------------------·---------·-·---·-·------··------------·-~-------------------------------·-------------------------1 TOT~l ~UTn PRICfSi I . 1 ' •• 

?. s 11 n c m• P A c T i r, t; 1 , o 1 , 5 11 , q 7 ~ 1 b , a & 
1 

1 & ·, s · & 
1 

J 
l r.m~PACT I B,t} 7~1 7,b b,b b,7 b,5 b,l ·b

1
1 fi,O 

Q ~In•SIZE I J,A 1:3 7,8 t;,Q b,q &,7 b,l .~,q 5~7 
5 FIIL.L StlE I A,l 7~6 8,.1 7,1J 7,1 7,1 b,O 5,11 5,"7 
, I.II)"IIRV I 7,Q 7,11 ~.3 7,2 7,2 b,CI '3,CI .5,7 '5;& 
7 I 
0 S~ATE hNO LO~Al TAXES! I 
q sllr,cop.APACT I 

I 0 C 11'1 I' A C T 
II Mlrt•STZE 
12 FIILL SIZE 
Ill LII)"\IRV 
Ill 
.1 c; 
1 b 
I 7 
in 
i, 
?.o 
21 

. 2?. 
2l 
21J 
25 
2&1 
2 7 1 
281 

TRANSPnRT,q((llll 
~llf1CnMPACf 
r.m·IPAC r 
~ln-stzr. 
FULL ~IZE 
LIIXliRV 

OiSF PRICEI FlXEO 
SllnCO'H'AC T 
(01-'PACT. 
P-1IO•SfZE 
FIILL SI7.E 
•LIJll'IIRy 

2q I MAX 
JOI 

'='PTtrlNS PRICEi 
SllnCnMPAc i 
f.:Ot.!PACT 
MI~·SIZf 

111 
121 
Bl 
111 I 
lSI 

FI.IL'L ~IZE 
L llX'IIRV 

WTD AVER~OE TOTAL 

lb I VA lll f or n I' T I 0 r~ S t N STALl f n ·I 

I 0, b 
1 1 , I 
I o, q 
11.5 
II, 2 

I I , 0 
12.8 
II , b 

7,'3 
"7·, 5 

t,u 
b,8 

·7,11 
7, I 

.. A, 0 
7,A 

"7,0 
7. 0 
7,0 
1. 0 
7,0 
7. 0 

Ill, o 
I o, 0 
I o ,l 
I 0 I q 
1 n, b 

11,11 
I],?. 
121 (l 
7,6 
7,~ 

It,~ 
lt,l 
lt,ll 
&,7 
7oS 
7. l 

b,'3 
b,S 
b,S 
b,'5 
b' '3· 
b,S 

I 0 I 7 
I o, 6 
II, I 
II , 7 
II , S 

b,A 
b,b 
5,7 
II, 7 
11,7 

8, I 
7,11 
7 '7 
7,6 
B,b 
6,1l 

b,7 
b,7 
b,7 
b,1 
&17 
&17 

q ·• q 
Cl,8 

I 0, 0 
I 0, 5 
I 0, J 

b,S 
11,'5 
u,s 
u,s 
11,5 

7", 0 
b. 1 
b,'3 
&,7 
7 ,ll 
7,2 

b, I 
b, I 
b ,I 

. b ,I 
b, I 
b, I 

I 0; 0 
q. 7. 
q,q 

I o ,ll 
I o, I 

6,2 
5,7 
5,7 
5,7 
'3,7 

7. 0 
b ,11· 
6,5 
&,7 
1·, Q 

7,2 

s,q 
S,Q 
S,q 
s,q 
S,Q 
S,CJ 

Cl,7 
Cl,ll 
C!,b 

I 0 I 0 
CI 1 A 

A, 8. 
b,?. 
b,2 
b,2 
&,2 

b,7 
b,2 
b,ll 
b,'5 
7, I 
b 1 CI 

S,b 
5 1 b 
~.b 
5,& 
Sib 
'l,b 

7,2 
5. l 
5, I 
5, I 
5, I 

b. 0 ' 
b,l 
&,I 
S,A 
S,CI 
'3 ,·& 

Cl,2 
A,!l 
B,b 
6,& 
11 111 

~.o 
'3,b 
'3,b 
S,b 
'3,b 

5,11 
'3,CI 
5,Q 
5. 7 
5,7 
5,b 

11,8 
ll,e 
II, e 
II 1 8 
Q '6 
u,e 

11,1\ 
8 1 b 
6,11 
R,J 

"1\ 2 
' .• 

q. 1· 
b 1 6 
&,8 
b,B· 
,., 8 

5' 7 
5,7 
5,e 
s,s 
·s, & 
515 

lllb 
.II 1 b. 
u,& 
ll,b 
11 1 & 
ll,b 

b,O 
~.a 
SIS 
s,s 
S,ll 

8,11 
8' 1 
8, I 
8, I 
11,0 

Cl,ll 
b,b 
b,b 
b' b. 
b' b. 

5,5 
5 '5 . 
5,& 
5,J 
5,1l 
'j' J 

II,Q 
u,u 
'q' Q 

II I II 
11,11 
IIIII 

,. ,, 

5' 7 
·5, s 
51 J 
S,J 
5 ,'2 

612 
6. 2 
7 I Q 

,. 7 I Q 

7 1 6 

6,b 
b,O 
b,O 
II 1 0 
b. 0 . 

5,2 
'5,2 
51 J 
'5 ,I 
5 1 I 
5, I 

II, 2 
. u. 2 

II 1.2 
II !i2 
1112 
1112 

371 SIIRCnMPACT CJ,·e q,b b,q CI,Q 10,3 Q 1 0 Cl,2 Q,l 7
1

Q b,U &
1

0 
]81 COM~ACT 8,5 7,b b,8 7,1 ·&,8 b,ll b,u S,Q 5,b S,b 5,5 
lCII Mtn-stzE q~l 6,1 7,& 7,u 7,1· &,& &,J 5,CI ~.& 5,2 S

1
0 

1101 FIILl SIZE 8,2 1,u 7,2 &,CI b,b b,l b,O 5,b 5,11 5,0 0
1

6 
II I 1 • • luX II R v • 7 , '3 b , 6 b , q b , 11 b , 1 5 , II 5 ,• 11 5 , 1 u 1 a II , b a , 11 . 

·----------··---~-----·--------------·----------·-·-------------·-----~-------------·-~-------·-·-----------------------·--·------
A PROnUr.T OF WHARTON EFA, tNC~. 



THF NHARTO~ EF'A MQT IEHICLE nt~AND MOOfL AGF 
MARCH CQNTRuL fOR HYARIDS 

T AALE I i, 00 GROWTH RHES, DOMESTlC AUTO PRICES 
I. I NE. t T E M . I qqo l9q I IQQ2 IQQ] 19QII IQQij IQ'l& 19Q7 JQQB )QQQ ,, 

2000 .. . . . . ... . .. 
t f' ' '• ' ' I ••••••••••••••••••••;•••••••••••••••••••••••••••••••••••••••••••••P••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

IIT11TAL AIITO PRICES! 
' 21 311ACOMPACT 5. 7 c;,A 5,Q . '3 • A 5,7 '),& 5,5 5,11 5,5 'i,ll 5;'3 ll. CIIW'AC T 5,& s,& 5,b S,'S 51 7 5,5 5,5 5,3 ~.~~ 'j,J 'j ,ill ril 1.4lO•SIZE 513 'S ,l· 5111' S,J s,a S,l s,z 5 ,I '3, I 510 5 1 I 51 FIILL ~IZE 5,} ,13 S,l S,2 5,11 5,2 o;,z c;,o '3,1 ' ':i,o 5, I bl LIIXIIRV 5,2 «;,2 5,2 . '3 • I 'i,l ~I I 5, I s,n .,,o a,Q 'i,O 7 I 

AIST&TF' A~l'l LOC:AL TAlCf.C: I 
9f Slln•:O"'PAC T ~.?. A,} A I] 8,2 ·8. J 8,1 8,0 7. q 11,0 7,11 7,11 , I 0 C: I )liP ACT 11,2 11,2 8,2 ll, I II, J· A I I e,o 7,11 7,Q .7,R "1. 11 "II I!J 0·~ T lE B,O A,O 11,0 1. q . A,O 7,11 7 ,II 7,& 7 1 7 7,5 7,& t2 FIILL s llE 7. 9 7,9 7,9 7,R B,O · 7·, A 7. 7 7,b 7. b 7,o; 1. b . 

1\ LlllCLIRV 7,8 7,8 7,9 7,8 7,9 7. 7 7 I 1 7,«; 71& 7 1 11 71b Ill 
1'5 ~PA~SP()r:!JATJQN CIURCES j 
I b SIIACOMP~CT A,2 q,O q,o 8,11 7~0 7,0 7", I b,'l 7,J· 7. Q 7 1 Cl I 7 C:ni-~PACT ,.5. 8 &,a b,J &,5 7,0 7,0 7 I I b,Q 7 1 J 7,11 7 ' Cl 16 1.4l0•51lE S,ll ,,a &,J h,'3 7,0 7,0 7 I I b,Q j' I j 7. Q 7. u I q Fllll ~llE 5·11! b,ll b,J &,5 7,0 7,0 7 I I b,Q '7jJ 7. u 7 I Q 20 UJXL'RV 5,e &,II &,J &,5 7,0 7,0 7, I b,Q ·7 1 J 7 I Q 7' Cl 21 
22 r.&sr PJHCf.l nXFn ~ITO AVERAr.F TnJAL 5,J S~J 5,1 5,2 ~r~ J "i,l 5,1, II,Q 5,0 II,A 5,0 c? J I SllllCnMPACT 5 I J. '5,2 5,1 5,2 5,] 5, I 510 ulq II,Q 11,11 II,Q 
2111 COMPACT ·5,u 51] 5111 s·, J 5,11 '5,2 512 5,0 5, I u,q 5,0· ?.51 ''lO•SllE 5,2 ';,2 512 s I I 5,1 S, I s,o 11,9 a,q u,e qiQ 
c?b.l FIILL SIZE 512 '5,2 512 5, I S,J 5 ,I 5,o 1119 II,Q 11,8 IIIQ 271 LIIXIliRY 9 I I 5 I I 5, I 5,0 ·s, z 5,0 s,o u,A II,<J 11,8 II,Q 
281 
29 I M·~lC nPTJ[1NS ::IRJCF.i F Dr.n WTO AVFRAGE 11,1 II • I il,O 1,9 J •. q J,ll l, 7 JIb .\I 5 S, II J. Q JOI SllllC!JMPAC T II • I Q I I 11,0 J,Q J." J,8 j. 7 3 1 b J 15"; j I II J I Q J I I c:rr•tro 6 c T 11. 11 u I I 11,0 J,Q JIQ 3,6 J I 7 l,b J,5 j' ~ J,ll 321 Mfn•Silf II , I . u, I II I 0 ],9 ]lq J,B j 1 7 3 'b liS j I Q J I II HI FIILL !Ill( II I I u 1 I 11,0 JIQ l,q J,B J 1 7 Jib J '5 J I Q J I U ] u I LIIXIIRV II, I II , I a,o JIQ J,Q J,ll J 1 1 1', b 1,5 J,ll 3 1 II 351 
J& I Vllllf (IF" orT]ONS JNSTA,Llfn·r 
J71 SI!RCOMPAC T b, I tJ,7 b,Q b.l 6 &,l &,2 b 1 0 &,?. &,2 b,J b I I Jlll COIIPACT 5;5 51b 5,5 5,U '5,5 s,a 5,11 5, I c;,o 5 ,I II' Q l?l '" n·s r z f 5,0 5,0 11,9 II,A 11,8 11 1 7 a, & ll,u Q I J II I J U12 II 0 I FIILL 5 I lf 11,7 u. 7 ll,b ll,b ll,b a,a II' J II' I u., I u. 0 J,Q 
1111 ... ~IJXIJI<'Y .... . . . U,J u,J IJ,2 II, I II' I 11,0 3,Q J,ll J 1 7 l,b 31" 
···~----·-------------··-·----·-----·----~------------------------·-----·-----~------------------·----·-----···------------------· 
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THE WHARTON EFA MOT fE~ICLE DEMAND MODEL 21 
MARr.~ CONTR __ 'OR HYRRIOS 

T4ALE 12,ori FOREIGN AUTO PRICES (DOLLARS) 

L t ~IE J T E 1-1 ••..•••.•• JQII I Jq6a 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••P••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

IITnTAL AUTO PRICFS~ I . . 
2 SIIACII"lF'ACT I 11000, &1115, &HJ, 72211, 7bl.lll, 61113; BsH·, QOH, Q50Q

1 
l CCl"lPACT I 10101, lll'71JII, 11458, 12181, 12QIJI, llbQQ, 11111111, ISISil, I'HI11

1 
II L II)( II R v I 2 I 0 JJ I 2 ?.7 ?.l • 211 b 6 II I i! b b ~ J • 2 8 H q I l 0 q 112 • :52 q b '5 I 15 0? 0 I 37 7 Q 0 I 
S I 
b STATf ANn LOCAL TAlCESu I 
7 SIJrl(I)"'PAC T I 
6 r,O"lPACT I 
q LUlC!IRY I 

i o I 
II TRANSPORTATION CHARGESi I 
12 Sllfi(.()MPA(T I 
Jl·r cnMPACT I 
Jill LIIXUiRY I 
151 I 
lbiBAS£ PRtCF.Sr I 
17 I SllrtCOMP ACT I 
J81 COMPJCT I 
I q I ... ~ U lC UR Y . . • • • . . • • . I 

252 •. 
lll, 
3 I J I 

4q~o. 5230, 5551~ 
~1A2, 66~3, Q4&l, 
1~17?, .lqb?bi. 21.325, 

Jb I~ 
61 7. 

1372. 

267, 
Jllll, 
lUll, 

5671, &202, 
IOOJQ,· IObiJO, 
210%, 21HI8'5, 

&5211, 
II i!35 I 

2&no·, 

Jb2 I 

1107, 
1107, 

. bl\26,· 
11711& 1 

260& I I 

'500, 
1152, 

2001!, 

71 3 7", 
I 215& I 

:J0280 1 

'j]"Q 1 

Q IT I 

2181J~ 

QQ811·, 
I b 7 I a, 
]Qb27, 

I 0 II 7 q, 

I 7 s u IJ I 

02060, 

510 I 

521, 
52J 1 

71J51 1 

12'n7, 
l2.1'5h, 

'71 7q 1 

ll '5 U 7 1 

ltJISS, 

81111, 
I" I 7Q I 

\&2'52, 

···-·····-----------·-·················-----··--·-·~---------------····-·-----------------------------·---------------------------
MARCH CONTROL FOR HYRRJOS 

TARLE. 1~.10 .GROWTH RATES, FOREIGN AUTO PRICES 
~INE. •... .l T [ M ••.•••••••..•.• IQrQ •. ICJ80 1'181 IQA2 IQ63 IQIIU 1985 'l'l.llf, 1'111.7 lq66 I'IRQ 

·-~-----------~-------·-·----------------··---·----·--·-------------·---·---------·-----------·-·----~------------------------~·-·-1 I T n T ft L A U T 0 P R I C E S i I. 
?.I" SIIRCI)I-4PACT I 
Jl C04PaCT I 
U I LlllCU.~Y I 
'51 I 
biSTATE ANO LOCAL T&XESI I 
7 I SIJRC(14PAC T I 
61 CO~PftCT I 
'II LlllCliRY I 

j 0 I I 
JIITRA~SPnnrATIQN CHARGES! I 
121 SIIOCOI-lPACT I 
Ill C04PlCT I 
j U I LIIICIJRY I 
151 I 
j&IH~SE PRICfSi I 

I 0 I Q 

II I I 
I J. II 

II, o 
12,1J 
7,6 

'1,11 
Q,S 

I I I J 

11,11 
11,0 
A, I 

b,IJ 
&,b 
8,11 

&,8 
11,6 
11,6 

l!,l 
b,J 
8, I 

q;u 
'I,IJ 

II, 2 

b,S 
4,& 
ll,b 

8,2 
S,A 
5,8 

8,7 
~17 

I 0 I u 

. 618 
&,3 
b,J 

5,11 
s I I 
b,lJ 

a,o 
'\I 7 
'3,7 

s ,2 . 
. 5. 0 . 
b,J 

'5,0 
5,0 
b 1 ) 

•': 7 1 CJ 

7 1 b 
8 I Q: 

JTI SIIRC1.1MP4CT I 7';1 '5,7 b,l S,ll S,b. '5 1 1 11 1 & U,S U,U 11,11 u,q 
J81 CO"'PACT I ·7,5 h,O &,5 b,l b,O 9,& u,q 11,~ IJ 1 7 u',7 u,1 '1::1:' 
IQI •• ~lllCliRY • . .• . •.. I .10,0. 11,0 6,7 "A,I . 7,'1 7,U &1 5 &,a &,2 b,2 &,I ~ 

·-------------------------·-·····---------------·-·---------------------·-~----··:·-----------·------------------------------~---- ~ ~ 
A PRnnliCT OF WHARTON EFA 1 INC, 
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THE WHAflTnN .HA HCJl VEHICLE OP·IANO MODEL 
~ARCH CUNTAUL FOR HY~RIO~ 

. A'Gf 

TARLE l?.,nO F'OREIGN AUTO f'RJCES (DOLLAR~) 

l J ~I[ • 

---~,------···-----------------~------------··-·-·-·····-··----------------·---------------------·-·-----~---------------------------i llnTAL AliJn PRICFSi 

2000 

i!l SURCOMPACT 
ll .CC'lMPACT 
Ill Lll)(li'IH 
51 
biSTAl£ AND LOCAL T.XES1 
Tl SURCQ~APACT 
81 COMPACT 
q I LIIXURY 

I 0 I 
1111RANSP('lPTATION CHARGE-9j 
li.'l SUACO~PACT 
Ill COI~PACT 
.1111 Llll!IIRY 
151 
lbiiJIASf PRICE~i 

IOQQ/)1 
I All 17, 
IIIJ&QJ, 

b&T, 
II II I, 
2620, 

552, 
55Z, 
552, 

II51J "· 
IQJr;o, 
IJ7507, 

7 j A, 
122Q, 
30Tl 1 

1212 q. 
20B2, 
505011, 

1125, 
b25, 
b25, 

127Jhl 
21lbl!, 
5Jbqql 

6H, 
IU25, 
3b501 

l,bb, 
bbt;,l 
bbb, 

1 n151 
22'Jb5. 
57110, 

71:\, 
71 3. 
711,. 

Ill 0 IJ 7 I 
23b21. 
·&071JII I 

qb I, 
lb53, 
IIBA, 

1 u 7 52, 
2118H, 
bll&IQ, 

I 0 33, 
I Hll, 
11110 I 

ISil~q~ 
?f>OQ'\, 
~8&71J, 

Ill 0 ~ 
I q I b, 
51521 

117bl 
67!>, 
117&, 

I b2bq ,. 
?.7U20, 
72QQ6, 

' ' 

II ~u 1 

201:12, 
Sfol?., 

q q I • 
q a 1 , 
QIJ I, 

I 7 Oil l 1 

26820, 
77b05. 

12A 3 1 

Ulq, 
bIll, 

I o II, 
I 0 II, 
I OJ'J,. 

I 7115 h, 
1 02Q I, 
t~'251·b. 

I 08 7, 
I 0117, 
I OA 7 1 

111 SIJACio~o~rAcr 11'1173·, 1!6u6~ q2u1, Qb51, 1ooe1, I05JI, .11oo2, IJUIIb, 11qq1, 1252CI, bon, 
1111 COMPACT IU61111, J55UQI lb2QO, l10bq, 1761161 IA71JII, lqbSI·, 205~3: 215&1

1 
2251111, . 25bbb

1 1 q t • Lux u.R v . . . . . . . . . . l ~ ~ 6 1 , • ~ 9 6 q o I u l q 5o , ll_b 1 7b , u q o 1 q , s 2 1 1 1 , s sub 11 , seq o 9 I & 2 '5I. '5 , , , 11 5 q , : · 1 o b o 1 , 

------------------------------------·········~-~------·---~---------------------------·---------·--------------------~------------
~ARCH CONTROL roR HYBRIDS 

TARLE 12~10.GROWTH RATES, FORUr.N AUTO PRICES 
.lqqo •. l?ql IC~q2 tqq3 lqq,, 1qqc; ll N[ T F..~ ... 2000 lqqa , 

--····-·-·····-----·-------------··------~-------------------------~·----------~-----------·-·-------------------·-------------TnTAL AIJTn P~ICESi 
SIIRC[It.IPACT 
cm~P4CT 

I 
2 
l 
II 
5 
b 
7 
0 
q 

I 0 
II 
12 
ll 
I II 
15 

LUXU~V 

STATE AN:> LOCAL 
Slll\(i,MPA( T 
cor~P acT 
LllKlli=!Y 

TAKESe 

T~A~~PnnrATION.C~ARr.Es~ 
SIIRCOMPAC T 
COMP!CT . 
LliKURV 

ll,q 
510 
b,Z 

5,0 
5, I 
b,l 

b,5 
b,5 
&,5 

b,IJ 
b,IJ 
&,a 

.7. b 
7. 7 
Q,O 

7, I 
1, I 
7 I I 

~.o 
5 I I 
b,ll 

1,0 
7,0 
7,0 

710 
7,0 
7,0 

7. ll 
' 7. (J 

7 ,u 

lb OlSF' PRICF.SI , 
17 SliACO~P.ACT 11,11 IJ 1 1J IJ,II U1 11 IJ,5 IJ,5 IJ,5 11,11 11,11 11,11 11,11 o:! 
)6 COMPACT U,1 11,8 IJ,B 11,1\ U,c8 IJ,A 11 1 1\ ll

0
7 ·11,6 a,e 11,8. 1 

lq •. ~IJltllAY . • .•.. ..... •.. ..b 1 2. &,2 &,l b,J 1:1,1 l:l,l &,1 1,,2 b,Z b,2 , t;, 1 Z ~ 

---·-·----------------·-·-·---···---~--~---····---··---··----···--···~~-·----·------·---------·----------------------------------- ~ 
A PRnoUCT OF' WHARTnN EFA, J~t, 

·, .·. -. ,_, 



THf WHA~tCiN [F'A 1-10 Vf.IIICLE nFI-IANOI-IClOEL AGf ?S 
MARr.ll CONTkLJ\. fOR 11VIIHI05 

TARLE 11,00 CAPITALIZED COSTS PlR MJLf CnOLLARS PER MILE) 

L I t~E . f T E ':A . . . I CIRb ·I CIAQ 

·-------~-----·-··--------------·---··········--·-······-···--·---------··~-------------·-----·-·········-················---------I'Avr: tJOMINAL CAP, cosr PER ~ITLf. 1 0 1 27J o',2cn o,JI7 0 1 Jilt 0 1 Jflll o,JBQ o,at& o,tHI5 0 1 117~ o,sob o,sH 
21 I 
J I AVG RE I.L CAP, COST P::R MII.r I 
111 r 
51CAPiTAUHI"' CflST PER MJLE f.\Y SI7r.l I 
bl ~URCI)MPACTS I 
71 CC111PACTS I 
ar Mln-srzr. ~ 
Ql F'IILL SIZE 

j 0 I llhlHIY 
iII , 
121CAP, C~ST PER MJLE BY F'OR/001-11 
jJV TOTAL nOMf~flC 
1111 SIJACOMPACT 
I 5 I r.mtPAC T 
i&l Llllt'URY 
171 
JBI 
I Q I 
201 
211 

TOTAL FOREIGN 
!JIIA(IJMPACT 
C:OM.PACT 
.~IJ~lmY 

1'1, I &2 

0,222 
0. 251 
(1,27Q 
0,2Q') 
o·, JAJ 

0; 277 
0,21& 
o,211q 
0,171 

0,21111 
0,22& 
0,1011 
~,502 

0, i & I 

0, ('36 
0,2bQ 
0,2CIA 
0, ~I b 
o ,a II 

0,2r17 
0,232 
o .• 2 b 7 
0,3CIII 

0,2&2 
0 I i! (j 2· 
0,325' 

0
• 015112 

O,lbl 

0,25A 
o,2Q2 
0,122 
0,3112 
n,aq7 

0. J 21 
0,252 
0,2BQ 
O,IJJ2 

O,Z8Q 
O,?.&l 
0,352 
O,Sql 

0, I btl 

0;27Q 
(I'~ \J 
0,311& 
O,HA 
O,IJA?. 

O,ltlS 
0,272 
0,1 II 
O,ll&ll 

0 ,·JOB 
0,2AQ 
0,160 
0 1 &111 

0, I t.ll 

0,)00 
O,JJIJ 
0 'Jb6 
0,3~1 
0,515 

O,)b6 
o, 2q 1 
01312 
0 1 1JCib 

0' 111 
0,305 
o,ao1 
o,&qo 

o, I bb 

0' 121 
0,)57 
0' JQIJ 
01 Q21 
0,552 

O,lqa 
0') 12 
0,355 
0 I')) I 

0,155 
0,127 
OIIJJIJ 
0,7111 

O,ltll 
O,JR2 
0,1122 
O,IJIJQ 
O,SA9 

0' 1122 
0 1 lJO 
0,380 
0,565 

0 I l8J 
o,:suq 
0,11&2 
0 I Jq I 

0. 17 0 

O,JbA 
0' tq 0 
0,1151 
0 I IIA I 
0 1 bi'Q 

O,IJ'52 
0 1} r;q 
0 1 1J06 
O,bO' 

0 1 00& 
. 0117:3 

O,U'l2 
0,8tJ5 

n, 1 7 2 

0,1Q) 
O,IJlA 
0 I IH\2 
o, 513 
0 1 bb<1 

0,11~) 

o, Hill 
0 ,IJ3!J. 

.n,&IJJ 

0,1'75 

0 ,IIJ q 
0 1 1J&7 
0 '~ ll 
0,5117 
o, 7' I 3 

0 I Sill 
0 I IJ I 0 i; 

O,llbS 
0 1 bll1 

0, I 7 B 

0,11115 
o,u<~7 

O,SUb 
01 Sill 
0,757 

O,Sil7 
O,llH 
O,UI)S 
0 1 7 ;» S 

0,1112 
0 1 HB 
o,sn 
o,<~oo 

O,tJ'iCI 
0 1 1l?l 
O,S5b 
O,Q'lQ 

O,IJAA 
0,1150 
0,51\Q 
1 ,on 

•••·•••••••-•••-••••••••••••••••••••••••••••••••••·~~••••••••••••••••••••P•••••••••••••••~•••••••~••••••••••••••••••••••••••••••••• 

MA~~H CONTROL FUR.HYORIDS 

TA3LE ll,lo GROWTH RATES, CAPITALJiE6 COSTS P~R MILE 
JQ7q ... 1~80 lqAI IQA2 JQAJ JQ6Q 1q115 ~IN[ ... .. f T E "' ........ 

----------·-----------·-·-----~-----·--------------~----~-------------~------------------·---------------------------------~-------IIIAVr. IJOMIN~L CAP·, COST PFR ~tiLE II,& T1 0 8,1 7,5 &,6 7 1 0 &,? 7,0 &,7. b,S &,l 
21 
Jlavc RE~L CA~~ COST PER MJI.f 
Ill 
51CAPitALI7FO COST PER MJLE FlY SIZEI 
bl SllltCOMPACTS 
71 COMPAr:TS 
AI ~o~tn•SIZE 
ql FIILL SIZE 

JOI LlllCIIRV 
Ill 
l~ltiP: CO~T PER ~lLE Ay FORIOOMI 
jJI TOT~L nn~ESTIC 
1111 SIJRCOMI'ACT 
151 cnMPACT 
1&1 LlllCURY 
I 7 I 
I Ill 
I q I 
201 
211 

TntAL fOREIGN 
SIJACil~PACT 

r.O~PACT 

LlllCIJHY 

O,J 

CI,J 
11,0 
A,7 
6,5 
7,Q 

8. 7 
q I I 
A,O 
6,11 

e,a 
·q' II 
Q,Q 

1·0. b 

•O,IJ 

'7,1J 
7 1 3 
b,Q 
7 1?. 
7,a 

To I 
'7 • IJ 
7 I J 
7,?. 

7,l 
7.1 

. 7, I 
~ ,IJ 

I , 0 

11,'5 
A,J 
6,3 
B,IJ 
8,& 

e,q 
6,5 
e,a 
B,ll 

8,b 
A ,IJ 
B, 1 
q' I 

0,5 

8,0 
7,1 
712 
7,'5 
7,A 

0,2 

7 1 J 
&,6 
fi,IJ 
b 1 7 

"7 1 Q 

6,7 
. 7. 2 
b 1 B 
b,fJ 

'A PROI)IICT IIF wiiARTnN [FA 1 .PJC, 

O,A 

7. 2 
7. 0 
7 1 0 
7 I I 
7 1 0 

7,0 
712 
7,0 
b,Q 

7 I I 
7, I 
&IR 
7 I (J 

1., 0 

b,Q 
7 1 Q 
b,Q 
b,B 
b I 6· 

1. (I 
b 1 A 
b,'5 
b,A 

I I 5 

7 I I 
7 I I 
7 I I 
7 1 0 
&,6 

7 1 2 
7 I IJ 
7 12 
b 1 7 

h 1 7 
b,Q 
b,S 
".,8 

1,5 

,&,11 
biQ 
&,6 
&,A 
&,S 

I, b 

b,& 
b,b 
b,S 
b,S 
&,II 

b,'S 
b I 8 
b I 7 
b,l 

I, 5 

b,ll 
b ,IJ 
b I J 
b. j 

bl2 

b, I 
b 12 
b I I 
b 1 S 



THE WHARTO~I EFA 110 ..... VE111CLE OEp.~ANO 1-40r>EL 
MAR~H CONTROL 'OR HYURIDS 

TABLt 11,00 CAPITALfZfO COSTS PCR MILE (DOLLARS PER MILE) 

211 

~INE. . . . , T EM . IIJIJO •. ICJIJI ICJIJ2 19CJl · IIJCJb JIJQS lqq~ JQCJ7 l~q~ lqqq 2000 

·--·----···-·-·-··········-··-···----·~---··--·-·-··-··--·---·----------·---·-----------------·-~---------------------------------IIAV~ ~O~INlL CAP~ COST PFR HILf 
21 . 
liAVC PE~L· CAP, COST PER ~llr 
Ill 
SICaPiTALJZr.O COST P[R MJLE RY·SJZF.I 
bl SUACO~PACTS 
71 cr:l1-1PACTS 
81 MJI'I-SIH 
Cit run stzr 

101 LUXURY 
II 
iz 
ll 
J II 
) 5 
Ill 
17 
'8 I q 

CAP: C~ST PER MJLE 
TOTAL DOr-I[STJC 

SIJfiCOMPACT 
CO'-lPACT 
LU)'IJRY 

toTAL FORE I•:;N 
SUilCQt,lJ'ACT 
COMPACT 

AV FOR/OO' .. i 

~ 

I 
I 
I 
'I 
I 
I 
! 
II 
1'. 
I 20 

~I ..• ~UXVRY.! .... .............. I 

0. '570 

n,teo 

n, tnJ 
0,'526 
o;SH 
0. b 17 
n,IIOII 

o·, 5eo 
0,11&5 
0. '52b 
0,7&11 

0,518 
0 ,IJ71 
o,&za 
t,o~& 

O,bOl 

0' 18~. 

0,'300 
O,S51J 
0. b ll 
O,h52 
0,1150 

o, bIll 
0 ,IJ.IJ J 
0,'557 
0, ~II 

O,SIJII 
O,ljOIJ 
O,bSIJ 

.. I. i 51J 

O,bl8 

0 ,181J 

0,'530 
0,5CJ2 
O,btJIJ 
O,biJO 
O,CJOO 

0 1 b'30 
0,523 
O,SCJO 
0,657 

0,'580 
0, SB 
o,&Q& 
'· 225 

0,&711 

O,lllb 

0,%0 
O,b2b 
0,&8b 
0,72CJ 
O,CJ50 

O,biHI 
0,'551l 
0,&2'5 
O,IJ0'3 

0,&12 
0,5b3 
o,ns 
1,102 

o,scn 
O,bbl 
0,725 
0,771 
l, o 0 I 

0,7211 
0,5117 
O,&bl 
o,CJ'55 

O,bQQ 
0 1 '5CJ5 
0,775 
1·, let . 

0,752 

0,11\Q 

0 1 bt'f! 
0, 7 0 I 
0,71:>& 
o, e 111 
1,05& 

0,7biJ 
0. &21 
0,700 
I,OOA 

0,1:>711 
O,bZIJ 
0,818 
I,IJ&& 

o 1 t qz 

O,b&J 
0,7111 
0' 610 
0 1 Abl 
I I I I Cj 

0,6111 
o,&5CJ 
0171Jl 

· I, Oil'S 

0 1 718 
o,&&s 
0. 6&'3 . 
l 1 5bO 

0,700 
0,7111J 
0,6'iS 
O,IJOII 
11177 

0 ,:6'3A 
:o. bQb 
o .• 711 l 
'Ill·?. I 

0 I 7''5 q 
o1 7nz 
0, q I Z 
t,b511. 

O,llllb 

O~IIJb 

0,7JIJ 
0,6211 
o,CJ02 
O,CJ57 
I, 21J I 

O,CJOb 
'Oj7lb 
o,ec?r 
1,1111 

o, eo 1 · 
0. 7111 
o,qe,z, 
I , 7'5 3 

o, I q 8 

0' 7 fl1 
0,67'5 
O,IJ51 
I, 0 I 0 
I , l 0 7 

' o.q~~~ 
0;778 

.·o ,11111 
I , 2 II '5 

o,Ba5 
o,7BJ 
I, 0 I '5 
I,BbO 

01200 

0,825 
O,Q20 
I, 0 0 II 
I, o &S 
I, l1b 

1, o oq 
0,~22 
o,"qzJ 
I 1 ll2 

'O,IIBq 
0,62b 
I , 0 7 o 
I, q 7 Q 

----~-----------------·-·-------··--·-----·-········---·-·-······---·---·-----------··-·--·-···-~-----·------···-·····-·----------
~ARCH CONTROL rOR HYORI03 

T~SLE. ll,IO GROWTH RATE~, CAPITALIZED COSTS PER MJL[ 
IIJQO IIJQ1 1CJCJ2 IIJCJJ lqqq ICJQS 1QCJ& . . . . . '. . L 1 ~l .... ' zoo 0 

---·----·-·-----------·-------·-·-·-···--······-·-··--------··----------~-----·---~-----------·-·-----·-·-·-·---------------~-----liAVG NlJI.IJNAL CAP·, COSf PrR MJLf. b·,l· '5,8 S,A 5,7 '3,7 '5,b 5
1

P, '5
1
5 S,S· 5,'5 '5,'5 

21 
liAVG REAL CA~, COST PER ~1Lf. 
II I 
SICiPiTALIZEO COST ~ER MILE 1\Y SJZEI 
Ill SIJA•:OMf'lCTS 
71 C01.4PACTS 
81 ,..tn•SJlE 
CJI FULL SllE 

io LUXURY 
II 
12 
ll 
IIJ 
15 
I b 
17 
I 0 
I q 
20 
21 

CAP: CO!T f'ER ~~L~ 
TOTAL nnMESTIC 

SIIACO,..PIICT 
r.O•~PAC T 
LIJXURY 

TnTAL rOHE ICN 
SUIICQI.IP•CT 
COLIPACT 

... ~ ~I)(I.!R y 

I ,l 

b,2 
. & • 2 

b ,I 
b, I 
b,a 

b, I 
b,l 
b,l 
'5,1J 

i • 0 

';,q 
5,CJ 
'!\ .·~ 
'5,R 
'5,8 

'3,cl 
b. I 
h,O 
!1,7 

5,8 
c;,!l 
5,b 
~.2 

I , I 

S,CJ 
5,CJ 
5,6 
5,11 
5,6 

5,1J 
5,7 
S,b 
11,2 

'3,11 
'5,8 
S,7 
5,7 
'5,'3 

S,ll 
&,0 

.S,II 
5,, 

5,q 
·5,7 
5,11 
&,2 

I I 0 

5,7 
5, 11· 
5,7 
'5,7 
Sill 

I , o 

'5,7 
5,6 
c.i,fl 
S,S 

S,Q. 
'5,& 
'5,5 
b,l 

Ill 

5 1 b 
'5,8 
5,7 
b,tJ 

I , I 

S,& 
'.i,& 
s,o; 
'5,5 
'Sib 

'5,'5 
'i,T 
5,& 
5,3 

'5. 7 
~.'5 
5,11 
11,n 

5,b 
~.b 
5,5 
5,5 
'5,11 

'5,5 
. '5. 7 
.5. b 
'5,3 

5. '5 ' 
5,5 
S,tJ 
t-,0 

I, 0 

S,b 
S,b 
5,5 
5,5 
':1,11 

5,5 
. o;. 7 
'5. b 
'5,11 

5,b 
S,b 
SIS 
,, • I 

I; 

1,1 

'5 'b ' 
5. b . 
'5,5 
5,5 
'5,2 

s,& 
S,T 
c;,& 
5,,,1l 

---·--------------------------------------··········-----------------------~~-;---------------------------------------------------'· A PRr!niiCT IJF WHARTON f.F'A 1 • JNr:, 

.. ;. ,·. ', ·. 



(\ 
I , 

THE ~IHARTON HA MrJTOI HICLE nUIANO MOOEl 
~ARCH CONTROL FOR HYnRIOS 

27 

TABLE i11,90 MILES P~U GALLON CWEtA) 
' ' 

L 1 ~I( T E ':4 I Q61 I QAJ . IQA8 

----·-···----··-------·--,-----------·----·--·-·-·-··-···r····-----------·---------------------------·-··----------------·---------IIOvEAALL fLEfT ~ILF~ PE~ ~ALLON IJ,qJ IU.22 IU,SQ 1~,01 15.~3 lb,2S lb,Q2 11,5~ 1~.1~ 18
1

72 1Q,2Q 
21 . 
31Nf:W AIITn MILES P[A GALLnNi 
Ill TnTAL DniiESTJC ANO F'OPFtG~l 
S I SllnC(lMPAC T 
bl CC'•MPACT 
11 L4)n•SI7.E 
61 FULL SIZE 
q LlfXIIRY 

i 0 
II 
12 
I 3 
I u 
IS 
I b 
i 7 
18 
I q 

TnTAL OOMf!ITtC 
SIIACOMrACT 
CI1L4PH:T 
LUXIIRY 

TnTAL F'nllEIGN 
suncmo~PAC r 
COMP~CT 

.. I.II~U~·y 

111.~2 
I q I 63 

. p;·, 32 
ll,18 
I Z ,110 
I I I 87 

11~ n 
11\,Qb 
15,21 
II·, 58 

20,31 
20,81 
11.18 
15,Qb 

IS~ I A 
2o,us 
1'5,85 
13f Qfl. 
11 r 0?. 
I?. • .31 

I~~~ l6 
I Q,, 15 
15,77 
I 2. 01 

20~8Q 
21, a o· 
I A rIb 

•. I b, II I 

I b, I 2 
21.27 
lb,80 
1 q ,en 
11,Qb 
ll, 2U 

I 5,111 
20,20 
I b I 1 u 
12,QU 

21 'so 
22,02 
18,&1 
I&,QQ 

17•2& 
2 2, II 
I !I: 0 I 
lb,2l 
15,0Q 
I u I i b 

I b, 511 
21 iltJ 
IT·, Q8 
IJ;Aa 

2 2 ·, 1 I 
22,&5 
I q, I 0 
I 7 ,·IJII 

111',11 j 
,?J I 0 I 
I q, ?.I 
I~ I su 
I b, 11 
('i,Ol 

IT, 1 b 
i!i!,bl 

·1 Q 0 20 
I II' 1b 

22,12 
21,27 
IQ,'Sb 
1810 l :. 

I q, 2 I 
21,7!1 
20,02 
Ill, 31 
17 I OQ 
1'3,70 

111,'3& 
z:s,be 
20,02 
1.5 ,II] 

a:s, B 
23,118 
20,01 
111,'5'5 

1 q ,aq 
2U I I&' 
20,30 
18 's 1 
17,36 
15,QQ 

1~,811 
i!U 1 l0 
20 1 11 
I '5 I 7'1 

a.1, uq 
2U 1 07 
20,10 
~~.15 

IQ,a5 
21J,lO 

. ('Q 1?, 5 
II~ 1 11A 
17,13 
I5,Qu 

I A, AO 
i!U,i!Q 
20,?.5 
IS,II7 

2J,U'5 
ZU,02 
20,05 
1&,70 

1 q ,Ill 
211,05 
?.0,21 
I~, u II 
11,2Q 
15,90 

I "• 7b 
211, I Q 

?0; 2 I 
1'5,&1 

IQ,IIi! 
211,00 
20. 11 
1a,uii 
I 7, ?'5 
15,117 

I A, 1l 
i!U,tQ 
20, I 7 
15,~0 

2·1, .,q 
.21, qz 
·I q 1 Qb 

. I q, a I 
2J,Qb 
20. 11 
18,37 
17,22 
I, 5 I AU 

,t8. r o 
'zu, 1 o 
20,13 
I 5 ,·'i 7 

------·-----------------------·-·---------·-------·--··--------·--------·-~----p-------------------------------------------------' 

2l,U1 
21,Q7 
20,00 
1 e .• && IB,t.2 

2l, H; 
21,118' 
1 Q 0 QJ 
18,58 

MARCH CONTROL FOR HYRRlDS·. 

TABLE \u,lo NEW., AUTO I-liLES PE'R GALLON (EPA) 
LINE. I. T E t.4 1q7q 1~80 I QA I IQII2 IQIIJ IQBQ IQ6';; IQIJb IQ87 IQA8 'I Q6Q .. . ... 

·-------·-----~·------~-------------------·-···-·--·--·----·------·-----~---------------------~~-----------------------·---------· \ITrTAL nO''f.!ITIC ANI) FDRf IG~l I ?.o·, 38 i!ljQ& 22,81 2u,&6 2b,b0 21,&1 26,0Q 211·, oq 21'1 ,11 21\ .I~ 26,17 21 . SIIRCJ:f..IPACT I 25,&1 2b. b 1 . 28,011 2fi;Sb 10,Q8 12,26 12,85 l2,A2 32,7Q 12,7& 12,71J 11 COI-IPACT I i?I,IQ 22~22 21,bi! 2'5.111 H,72 211,87 ~q,3z 2Q,Ji? .2Q ,1 J 2q .Jl zq, H Ill MII'I•SIZE 'I IQ,Oil ·2 0, 2 0 21. II 7 2J,Illl 25,bb i!b,b8 21,0& 27,01! ZT, Ob 27,nb 27,0& SJ FllLL s rzr I 16 ·• 01 IQ 1 0b 20', 112 22~27 211. Z7 2'5,21 25,'511 2'5,5Q 251511 2'i,Sll 2'5,'ill b I LLIXIIRY I . 17 I I 7 18.0Q IQ,Il8 21 .11 22,&5 iD,SI 21,~2 2 I, A?. z:s;lll 21,~2 2~,Hi! 11 I 
llllr:TAt rHJ""f.ST r·c · I IQ,S7 2 0 •• bb 22,05 i!U,OO 26,07 27,12 27,55 27.~] 27,'53 2 7 'r; s 27,'ib QJ . SllriCOMPAC T I 211,&& 2S~Q7 27,bll 2q ;11 ] I I q 7 ll,37 lU 132 • lll. :\2 10. JZ lli,J2 JQ,J2 I 0 I COMrA<CT I 21.15. 22,20 21,112 25,1!11 27 ,flO .26 0 fib zq,uo 2Q,uo 2q,uo 2Q 1QO 2Q,UO Ill LlhCIIRY I I b I q I I 7 .• 811 ICJ,25 20 ,.qq 22,52 23, J1 21,115 23,!15 2l,b5 23,,5 21,115 I ?.I. I 

Ill Tr1T AL F'ORifJGN I 2'3,b6 2 & ·.51 27,bl '2A,'7A 2fl,b1 10,~7 11,20 lt • ?. ?. ll '~5 ll '2b Jl 128 I II I SllnCf.1JIPAC T I 2& ,11 2 7.:. I '5 2A,l0 zq. 11& 30' J7 ll 1 '58· lt. qq 'll • Qll ll. Qq ll. Q(J Jl 0 Q Q I 5 I CCI~PACT I 22,21 22 1 AII 21,.71 . 211. &~ 25,2Q 2&,21 2&,111 2b,QI 21:1, Q I 2!1,111 2b,Cll I b I . ~U~t,lllY I 20,3'3 .. 21 '08 22,05 2l,Ob 2l,A1 211,'11 25,2!1 25,2A 25,28 25,2& 25,2A 
----------------~-------~------------------------···-···----------·---------·--·--·-------·-------------------·---~--·------------~ 

A PllOilUCT OF' WHAilTON EFA, INC, 
01 
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()) 



TH~ WHARTON EFA ~01 VE~ICLE D~NANO MUDEL ?8 
MARC~ CO~ITI ___ FOR HYARJDS 

TAAU: 1~,00 MILFS PF.R GALLON CWErAJ 

LPH. •. I.T E.~ ................ 19~0 .. 1991 1992 1993 i'IIIQ. lll«l5 199& 19'17 19911 1999 2000 
-----·-··--·-····-··--·············-··-~--·····-·······--~-----"·-·······--················--····---------------------------------

IIOVERALL FLEET ~tlfS PE~ GALlON ~~~~bb 20~~2 20,27 20~QI 20,Q7 20,51 20,~J 20,51 20 1 ~1 20,u8 20,a~. 
21 
l N£W &UTD MILES PER GA~LONi 
II TnTAL OOMESTIC &ND FOREtGN 
5 SIIIICni-IPACT 
b COI.IPACT 
7 Mfn•SilE 
8 FllLL SIZE 
Q LIIXlJRY 

Tf1TAL IJOI-IEST IC 
SIIIIC OMP ACT 
COMPACT 
LIIXIHIY 

TriTAL IFI'lRfJG~I 
SIJIICOMPAC T 
CO~II'.AC T 

I q. u i 
21,92 
2 o, I o 
18.n 
17,(9 
15 ·• 81 

I 

18,&8 
211 .• 0 b 
20'.1 0 
IS,SQ 

23~12 
2318Q. 
1'1,89 

I 0 
II 
12 
I 1 
Ill 
15 
I& 
I 7 
18 
I 9 , .• ~IIVIIRY ............ ' ... ' ... I~ I 5'1 

2.1~29 
23f 80 
19f8'5 
18,51. 

19,15 
2l,R2 
20,01 
18,25 
11, II 
15,77 

i 8 •• 'jQ 
2l,Qb 
20,02 
15,117 

23,211 
?1,75. 
I q i 81 
18, II 7 

I CJ 1JI 
21.77 
I 9; q 7 
18 ~ 2 I 
I 7; 0 7 
1'5~72 

18i511 
21,91 
I 9 I 9 7 
15'1'Q l 

23.22 
23,70 

.IQn& 
III,IJJ 

19,27 
21,7?. 
19,Q2 
Ill, 17 
I 7, 0 l 
15. b 7 

18,1JQ 
2l,8b 
19,Q2 
1'3.39 

23,19 
i!J 1 &5 
I 9' 7l 
IA,:\8 

1Cl,2J 
2J,bb 
19,1:17 
I A, I 2 
1&,99 
15,b2 

18,115 
21181 
111,88 
15,35 

i! 3 ~I b 
23, bO. 
I 'I, b 7 
18' 311 

I Q, 21 
2 3, b I 
I q, AJ 
lti,Oll 
1&,9'5 
1'3,57 

I a, II I 
21,7'5 
I 9, 8 3 
19,1 I 

23, I 2 
21,5'5 
1'1,1!2 
18 1 29 

I q, I~ 
21,Sb 
I Q, 7 8 
I R, ou 
I b, q I 
15,511 

III.H 
21.70 
I9,H 
15,27 

23 ·• 0 7 
?..\,'\0 
~~.58 
11:1,?.5 

I q, I II 
2l,SI 
I 9, Tl 
17,QQ 
1&,11& 
(S,IIQ 

I A:, B 
21,bll 
19,711 
15,23' 

2 J ·, 0 2 
2.\,1111 
~~.!l1 
111,20 

19,0Q 
2l,QS 
l9,h~ 

1 7, 911 
I & , A I 
1~,1111 

18,29 
21,'58 
19,b8 
I" ol q 

.22,fi7 
?..\, 'q 
I Q 1 118 

I 8, IS 

'I q. 0 Q 

2l,JQ 
19,&} 
I 7, tl9 
I b, 7 T 
IS,H 

18,2J 
n. sz 
l9,bJ 
I '5 , I II 

2Z,QJ 
21. JJ 
1 q, a 2 
18, I 0 

-----·-·-------------·-··-··-·-···········-·······-···············-----------·~--------·-·········-···-------~-----------------
MARCH CONTROL FOR HYARJOS 

LI~E •.•. 
TABLE iu,IO NEW AUTO ~JLES PER GALLON CEPA) 

.. I.T E ':'.......... (9qo 1~91. 1992 1991 IQ911 1995 1'999 t'OOO . . . 
-------··-···········-···-·-·······-····-·····-·····-·····--··-·········~-·-············----···-···---~-----·--·---------------~--

IITnTAL OO~FSTIC ANn FORfiGN I 28,20 28~21 28,22 28,~2 28~21J 2~,25 2~,11 28,2Q 2A,JO 2A,l0 28,31 
21 SIIRCQI.4PACT I 32,72 12.1 71 32,70 32 1&8 12,&& 32,bb J2,&5 32,&'5 J2,b5 .Jil,fl5 12,.bll 
31 COMP!CT I 29,)U 2'1 1 35 2Q,3S 29,3& ?.CJ,3b 29,Jb 29,17 29,37 2Q,Jr 29,~7 2'1,18 
Ill Mln•31Zf I 27,0b 27f0b 27,0& 27,0& 27,0& 27,0h 27,0& 27,nb 27,0& 27 1 0& 21,0b 
'51 FIILL SIZE I 251511 2~ 1 '5U 25~5Q 2~,511. 25,51J 2'5,511 25,51J 25,511 2S,sa 25,511 25,511 
&I LIIXIIIIY I' 23,83 2].81 2l,8J 2J,Al 23,82 ?.J,AI 21,1.11 23,112 n,AI 23 1 ~1 ll,BO 
7 I I 
81TnTIL nO~ESTJC I 
91 SIJRCU .... PACT I 

i01 COIII'ACT I' 
Ill LIIXIIRY I 
i 21 'I 

27,57 
311;32 
2'1,QO 
2l,b~ 

27', '57 
311,~2 
29,110 
23,&5 

21, Sb 
lii,J2 
2q,11o 
23,&5 

2 (,55 
lii',J2 
29,110 
21,&5 

27,5& 
311,32 
29,110 
i!J 1 &5 

27,'37 
111,32 
2Q 1 110 
2J,b5 

27,~A 
l1J,32 

. ~ Q ,IJ 0 
23,t.5 

27,5Q 
311,)2 
29,110 
23,bS 

21,'3Q 
' lU' 32 

2t'l,il0 
23, bS. 

27. •_;q 
}Q' J2 
2Q,IIO 
2J,&S 

i31TrlTAL FOAEI!i'f I .'\1,26 11~29 JI,2Q 31;32 31 135 31,JA li,J9 -JI;Jq 11,11'0 31,111 JI,UQ· 
1"1 sunCm-1PAcr 1 l1,9Q 31,911 Jll911 ll,9U Jl,911 JI,91J li,QQ 31:,c)u 31,911 3J,QII '.H,QII 
151 CIJ"'P•CT I 2!1,111 2&~QI 2b,IJI 2&,111 2&,111 2&,111 2b,UI 2&,111 2b,IJI 2b,lll. 2&,111 
i b 1 • ~ u lC u 11 v . . . . . . . . . . . . 1 ~ s I 2 e .. 2 9 , ?. a "s , 2 e 2 s 1:2 A 2 s , ?. 8 2 s , 2 e 2 s , 2 8 2 c; , ?. 8 2 ~ , ~ H ' 2 5 , ?. 8 2 5 , ·2 H 

----------·-----·-----·--·------------·--···-------~--------------------"---------··----------·-------------------------------~---
A PROniiCT OF' WHARTON [F'A, INC, 

·t:.d 
I. 
I-' 

~· 
1.0 
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L 1 ~£. l ·r E '::' - : •. 

THE WHA~TO~ EFA M( 
~ARCH CON'_ 

VEHICLE Dl~AND ~OOEL 
ru~ HYORIOS 

TABLE 1~,00 GROWTH RATES, ~ILfS PE~ GALLON (Wf.FAJ 

IQI'\0 IQI\J 

·P~GF. 
IQf\8 IQAQ 

···············-···---------·-··----···---~-----····--~-~----·------·-······--·-·····-----------------·--~--·---~----------------· IIOV~nALL FL[ET ~ILrS PER GALLON I l,ll 2.0Q 2,&1 l.2q 1,71 J,QQ U,l5 \,7& 3,11J 3,07 2,77 
21 I 
l l~f'W AliTO MILES PE~ GALLONi- I 
Q TnTAL OnllESTIC A~D f'OREtr:N I 
S SIIAcnMf'AC T I 
b C!l~lf'ACT I 
7 ~IO•StlE ·I 
8 FIILL Sll.f: I 
q Lll'l(liRY I 

i 0 I 
II TnTAL OO'~ESTJC I 
12 SIIRC(IMPACT .1 
ll r.n•tPACT I 
Ill Llhtf~V I 
15 I 

s .• c; 
?.', 2 
Q;2 
S,IJ 
7,2 
&,5 

,·,'3 
J I I 
Q,b 
1,b 

Q;S 
l, I 
],5 
S,Q 
5,0 
11,2 

&,2 
11,0 
b' 0 
&,8 
7,2 
7,0 

b' 7 
5,5 
b, I 
7,2 

7, I 
11,0 
7,2 
fi,Q 
II, I 
7,0 

7,8 
5,& 

. 7,11 
7 I) 

&,1 
II, I 
b' 1 
8, I 
B, t 
&,2 

11,2 
J 1) 

ll,i! 
Q' q 
Q,8 
II,Q 

I, 5 
I, & 

I • II 
I, 2 
1 '1 
I, 8 

•0,2 
•0,'! 
·0,\ 
•O,l 
•O,J 
-~.l 

•O,J 
·•0' 2 
•O,l 
•O,J 

•0, I 
•0,2 
•012 
•0 12. 
•0·, 2 
• 0. J. 

-n, 2. 
•0,2 

'•() I 2. 
•O,l 

•0,0 
•0,2 
•0,2' 
-~.2 
•0,2 
•0 1 2 

•0,2 
•0,2· 
·0,2 
•0,2 

•0,1 
·0,2 
•0,2 
•0,2 
•0,2 
·0,2 

-0,2 
:-0 ·, 2 
•0,2 
•0,2 

lb TOTAL fnREIGN I 1,7 ?,'i 2,q 2,Q 2,8 2,7 0,7 •0,2 •0,1 •O,Z ·0,1 
17 sllRCOMPACf J 1,u t~,s z,q z,a 2,1 2,& o,8· •0,2 -o,2 -o,2 -o,2 
ie CQ~PACT I 1,3 2,? 2,& 2,5 2,11 2 1 3 0 1 5 •0,3 •0

1
2 •0,2 •- •0

1
2 

1 q • • ~ u ~e 11 R v .. .. . .. . _ . • . _ 1 .. 2, 1 2. e J, 2 J , 2 l, 1 · 2 ·, q 1 1 o .. o , ' ,,;. Q , 2 . - o , z • o , 2 

----------------------·-------~-----------·-------··--------------·-···-·-----------------------~-----~----------~------~--------- I 

~ARr.H CONTROL FOR HYRRIDS 

TAAL[ 1~;10 OROWTH RATfS 1 NEW AUTO MILES PER aALLON CPPA) 
LIN[ . .. l T EM ·1q7q Jq8n IQ81 , ·IQ~2 , IQ~J . 1QAII IQS5 1QA& lQ87 IQ~B ·IQAQ 

-------------·---~----------------~----------·-··--·--------------····---------·-----------·-··-------------------------------~ I TnTAL no~ESTIC ANn Fo~~IGN I 
2 SllrJCOMf'ACT I 
J ~OQf'ACl I 
0 ~rn-SI2E I 
5 FllLL S I H I 
b Lllrii~Y I . 
7 I 

5,7 
2,5 
8,7 
5,J 
7,b 
7 I I 

~.J 
II , I 
u,q 
II; I 
~.7 
'5,1J 

b,ll 
5, I 
& • l 
&,J 
7,2 
7' 7 

B, I 
S,ll 
8,11 
Q,IJ 

q' I 
8 I II 

7,8 
~~.~ 
A,~ 
Q I) 
q,o 
7,2 

Q,O 
II I I 
II,? 
11,0 
],Q 
J,8 

I I 5 
. I, A' 
I, 5 
I I IJ 
II J 
1 1} 

.010 
•0, I 

0,0 
0. 0 
0' 0 
0,0 

0, I 
·"'0 I I 

o,o 
0,11 

. 0' 0 
•0,0 

0, I 
•0 I 
'0: 0 
0,0 
0,0 
o,o 

0 I I 
-0 •. 1 : 
0' 0 ;' 
010 
o ,·o 
0 .. o 

8 TIJTAI. f"JOMfSTI-C fl &,'\ 5,& &,1 6,8 8,& 11,0 l,b •0,1 0
1
0 0,1 1

' 0,0 
q Slll'iC(lMf'ACT li J,J 5,2 &,II 7,5 T,b 4,ll 2,A O,CI 0,0' 0,0 0,0 

1 o r. O'-~P AcT 11 q, o q, o & , q e, & 8, 11 11, 2 ·t , 5' o, o o 
1 
o o, o o, o 

II lU•URY f A,o· 5,5 7,Q B,A 7,S 1~6 1,2 O,n 0,0 0
1
0. 0~0 

1·2 I ,, 
IJ TnTAL FORF.IGN I 2,2 l,?. 11,2 II,?. J,l 11,0 1,1 0~1 '0,1 · 0

1
0 0,1 

Ill SIIRCliMPACT I I,Q J,2 U,2 II, I l,l u,o 1,1 0,0 o,o! 0,0 ,0,0 
)~ cnMPACT 1 1_,8 2,A 3,Q J,A 2~7 J,& 0,6 o,o o,o o,o o,o 
lb • _tUlCURy •. I 2,5 J,S II,& 11,1> 3,5 11 1 3 1,'1 0,0 O,U ;0,0 0,0 

------------------------------------------··-··---~------------~---------·---------·-----------------------------------------------
A PROnUCT OF WHARTON -~FA, INC, t:d 
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THE. WHARTOII EFA MQ VEHICLE: DitlANI> MOOEL 
~ARCH CONTI-."1. roil HYBRIDS 

~AGE 10 

lARLE IS,no DROWTH RATES, MILE~ PlR r.ALLON (WEFA) 

Ll~!E,... . .IT E.':4 .......... ,. lqqo .. l·?ql lqqz JQql IQQII lqq5 lqqb' lqq7 lqqB l,qqq zooo: 

····------------~-·---·-···----·----------·---·-·-··-----~·-----------·-·---------·-----------·-··-·--·-----·-------·-------·----· IIOVERALL FLEET MILES PE~ ~ILLON ~ 2,20 t:eo l,i?b n,72 O,~q O,JQ 0,07· 0,011 •0,12 •0
1

1Q •0,15 
2 fl I . 
l~NEW AUTO MILES PER GlL(ONi I 
!U TnJAL 00'1ESTIC AND FOREIGN I' •0,0 •Ool •0,2 •0,2 •0,2 •0 1 2 •0,1 •0,1 •0,2 •0,2i. •0,1 
511 SffllCnMP&cr 1 ··0,2 •o,·z -o,z •O,Z .. o,z •0,2 .o,i! .. o,z •0,2, -o,J -o,J 
b' cn~PACT r •0,2 •0 1 2 •0 1 2 •0,2 .. o,z .. o,z ~0,2 •0,2 •O,l •O,J •O,J 
7U .Min•SilE I ~0,2 .. 0,2 .. o,2 •0,2 •0,2 •0,7. .. o,z •0,2 •O,l '•O,J •O.,J 
611 FIILL SIZE I .0,2 •0,2 •0,2 · .. o,z .. o,2 •O,l •0,2 •0,2 "0,3 •0

1
J •O.,l 

. ·q I! Llh' II R v I • 0 , I • n , 2 • 0 , 2 • 0 ·, J • 0 , J • 0 , l "0 , l .. o , 2 "o , 3 : • 0 , J .. 0 ', 1J 
I 0 I I 
Ill TnTAL OOM£STIC I •0,1. •0,2 •0,2 •O,l •0,2 ~0,2 •0,2 •0,2 •0,2 •O,l ~o,J 
121 suncoMPAcT 1 .. o,2 -o,2 .. o,2 •0,2 •0,2 •0,2 .o,z •0,2 .. o,z •O,l -o,J 
Ill COMPACT I •0,2 •0,2 •0,2 •0,2 •0,2 •0 1 2 •0 1 2 , •0 1 2 •O,J •O,l •0

1
] 

1111 lUXURY I •0,2 •o,2 ·•Oe2 •0,2 .•O,l •O,l •0,2 •O,l •0 1 ) •O,l •O,J 
151 I • 
l&l TnTAL FOREir.N I •0,2 ~0.1 •0,2 ~0,1 •Oil •Oil •0,1 •O,l' eO,i? ·0,2 •0,2 
111 srrncnMPAcT 1 .o,z •0,2 •0,2 .. o·,z · •0,2 •0,2 .. o,z •0,2 •0,2 -0,1 · -o,z 
IBI cnMP&CT 1 .o,z •o,2 •0,2 .. o,z -o,2 -~.2 .. o,l -o,z •0 1 l -o,1 -o,J 
IQI .. lV~URY . . .. . ............. I .. ~0,2 .. •0 1 2 •0,2 •0,2 •0,2 •0,2 •0 1 2 •O,l •O,J •O,J ·O,J 

---·------------------··--·---·-----·--·-··-----··----------------------------------------------·---------------------------------
MARCH CONTROL rOR HYBRIDS 

LINE 
0 • • •• 

TAALf 
.. JT.EM ............ . 

15,10 GROWTH RATES, NEW AUTO MILES PER GALLON ([PA) 
JQqO fqQJ Jqq2 lqq3 IQQII IQQS lqqb IQQ7 ·I QQ6 JQqq ' 20 00 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••a••••••~•••••••••••••••••••••••••••••••~•••••••••••••••••••••-••••• 

I ~nTAL OOME~TJ·C ANO FGR£1GN I 0,1 0,0 0,0 0,0 0,0 0,0 0,1 0,1 010 0,0 0
1
0 

2 stJRI:OMPACT 1 .o,o •o,l -o,o •O,t -o,o .. o,o •O,'o -o,o •0 10 o,o -o,o 
l CO"'PACT I o,·o 0 1 0 0,0 0,0 0,0 0 1 0 0,0 0,0 0,0 0,0 0,0 
U ~ln•SIZf I 0,0 n,O o,o 0,0 0,0 o,o 0,0 0,0 o,o 0,0 010 
1j F IILL S ll E I · 0 , 0 n, 0 0, 0 . 0 , 0 0 , 0 0 , 0 0 , 0 0 , o o 1 0 0 , 0 0 , 0 
b Lll)ftJRv r o,o n,o o,o •O,o ·•11,0 •0 10. •O,o o,o •O,o •O,o ·o,o 
7 I 
8 TOTAL OO~~STJC I 0~1 •O,O •0,0 •0,0 •0,0 0,0 0,0 0,0 0~0 0,0 •0 10 

.9 ~.uRcnuPacT 1 o,o o·,o o,o o,o o,o o,o o,o o,o o,o, o,o o1o 
10 cn"'PAtT 1 ·o,o n,o o,o o,o o,o o,o o,o o,o o,o o,o 010 
II LII~IIRV I 0,0 o,o 0,0 010 0,0 n,o 0,0 0,0 01 0 o;o 010 
I Z I 
t J r n r A L F oR E 1 r: N 1 • n , o o , o o , o · o , 1 o I 1 o , 1 o , 1 •.o 1 o o , o o 1 o o , 1 
tu sUACQMP4CT 1 o,o n,o o,o o,o o,o o,o o,n o,o o,o o,o o,o 
15 Cll"'PACT I o,o o,o o,o o,o o,o o,n o,o. o,o o,o o,o o,o 
lb • _t,.IIXI:IRV . . .. ..... 1 .. o~o •. ~.CI o,n ~.o o,o o,o o,o o,o o,o o,o o,o 

----------------------·--------------···-·····--·-------------------·-···-----·---------------·----------------------------------- ~ I 
A PROnUCT OF WHARTON ErAr tNC·, t;; 
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THE•WHARTON [FA MO VEHJCL~ Of~ANO MOOEL 'AGE 31. 
f.IARCH CONll.-~ FOR IIYBRlOS 

TAALr lb,OO USED CAR MARKfT 

L I ~ E • T E M . • • • • . • • • .: , ~ t; 1 1? • . I 9 8 0 I Q 8 I I Q 112 I Q Ill I q A II I q A 5 I q II b I q 8 7 I q liB I q A q 

---·----·-·--······---·-------------------------·-···---------·--------·-···-·-·-·~------------·-·-----·-·---·-----~----·----------II ~VERAGF. WHrJLESALE PRICE OOLLARS I Jill&, HJII, 11050, 11371, ll70Q, 5051l, SJ<IA, 571jA, b llll,. fiSt&, b8QII 1 
21 I 
'31 :~R I f:F. n:=- I YR llLO (ARINEW CAR (X ).1 I 
q I SliA•:IJP-1P ACT I 7 q, Ill .eo~ JQ 80,'30 H,QA 7Q,7S 60,00 7<1,<18 7<1,110 7<1,1\Q eo, Ill 110,27 
'51 C0f.4!'ACT· I 70,23 70,70 7.0' '18 7 0 illl &Q,I\11 70,08 b<l,<lll b<l,fl' &Q,73 10, oq 7 0, Ill 
bl MIO-SlH I &IJ, Ill &a, en bll,Q2 bll,ll7 bll,llO &Q,56 bll,bb &11,115 bU,51J bii,IIS bll,<l8 
7 I f'IIU. SIZE I 51!,&& & I, 1 b b I I bb bO, 7l '5Q,76 b0,76 & I, 55 &0,117 & I , I q' b2,1ll bl,OO 
e 1 LIIX.IRY I &Q,'37 70.M 10,&'3 TO,OS &Q,SO 70,15 7 0. 111 70,07 71l,li! 70,90 71,2<1 

,H I 
IOITr;tf~~ liSE~ CAR~ P~tRCI-IAH ~ .... ~ J L~ ~UTf}SI l~,&~l .I & .~41 17.268 17,2ll I b, Q7 I tT,Il&l IB,ISh JA 1 07i! IA,JJQ I I!, 818 I q I )70 

·-------·--------------~·--·······---···----···--·-··--------------~-----·-----~---·-··------·-·-------·-·-----·~-----------------· 

TABLE j &,1 0 GROWTH RHfS, llSED CAR MARKfT 

~~~E. • . T E.':'.......... tq7q IQBO I 1HII IQ82 IQBJ IQ81l t<IA'3 t<~A'b 1"117 I <lilA IQIIQ 

----------------------·--~--------·-·-·····---; ...... :~----······--------·---------···---------·----------~------------------------IIAVEn~GF WHOLESALE PRICE. OOLLARSI 10o7U 1\:&b 8~1lb 7,qll 7~72 ·7,lll b,RI fl 1 bb &,Sl &,2J S,Ril 
21 I 
liPRI~F n~ I YR OLO CA~INEW CAR (Xll I 
Ill ·stJA:OMPACT 1 
51 COM~ACT J 
61 MIO•SIZE I 
71 FIILI. 911!: I 
61 Llllti.IRY I 
q I I· 

o.H 
·t. 21 
I, A.O 
'3, A I 
'i,IJS 

.. 
If 2 0 
O,b7 
I 211 
s'26 

f 
I. 7 & 

0, Ill •Oib5 •0,26 
O,H •I .16 -O,Ill 

.. o,o2 •O,Jq -o,q~ 

.. o, I b • I, 'l 1 •I , SO 
-0.20 •O,AS -0,79 

0 ,ll 11 0,01 
o,Js -0,20 
0,28 O.ll 
I , & 7 I. 27 
0. Q} 0 1 28 

•0,?.2 
•0,115 
01 0,\1 
•I, I I 
·O~JII 

. 0, II 
i 0 15 i 

'0 • 

0' "' O,'ll. 
0,~'5 

0 t Jb : 
1),'32 
0,117 
I • qq 
O,Bl 

0. II 
0., 0 7 
0 0 21 
0,'15 
o,su 

IOIJI)f~~ u.~fn CARS,Pt,tRCHASf~ ... ~~L~.AYTQS.I .. 7,07 .. 6',211 . •0 1 11& I,U7: 2ob2 z,cH 3,6Q •0,12 •I o S2 2,QO J,cn 

----------------------·---------·---·-----·-----·-··---·--------------·-·---~---·-·-----------·-------·-------~-------------------' ! • 

A PROOUCT OF WHARTON EFA, INC, 
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.THE WHARTON HA Ml VEHIC:Lf I'HM~ND MClnEL - PAGE 32 
M4R~H CONTROL ,.OR HYil~IOS 

TA~(E lb,OO USED CAR MAPKfT 

L I ~'E T E ':4 ..•.. 2000 
·······-····················-··················-········•·-·············r····-··-···-·········•··········-·······~·-·········-~---

II AVERA!iE WHIILE.!IALE PRICf nOLL ARS I no 1. 77:\8, f\220, 8 7111 •. ~2'15, 96&0, 101111'5, rl Olin, II &82, 12:\117, 130';1, 
21 I• . ·' 
JIPRir.f ror I YR ClLO CAR Nlf:W CAR (X ll I! 
Ill S I JJI,C (1~1 PAC T II ~ 0 ', 21 80~ 0 I 79,73 7~.1111 79,115 7~.'55 79,&2 n,'59 79,07 71J 1 Ub 7Q;uA 
'5 I COMPACT ~ 7 o, 0 I &9,77 1!9,19 b9,0b bQ. ll b!J,22 !Jq ,J I b!J, I q &9,08 b9,0b bQ 1 15 
b I "'II"I•SIZE I &11,89 6Q,711 bll,lJb b·Q,Zl 611,20 flQ,32 &11,18 bii,JII 6Q.,l7 t~II,2Q &IJ,JZ 
71 f'I.ILL SilE I &2,71 6?.,09 bi,O'S bO i 12 59. qy !10, 51 bO 1 7b bO,bq &0,35 bO,aT &0,'50 
8 I t[I)IJRY I 70,91 70.69 70,00 b9,b'5 b9,bl ~9,117 b9,91J !19,70 &9,bb b'l,75 &9,911 
9 I I 
iOITr)T~L 1,15[1') CAR.!! PIIRCitASEI:l • . . c •• MJ~~.A~ITQ~I I?,IJi!U .I tJ, & 1J 19,7511. 19,857 20,059 20,&/lQ 21 I 0117 ·21 'IJQ'5 21. 1 t.RO 22,072 2Z '51 0 

--------------·-·-----~-----·-·····-····-······-····-···········--·-····~------·-··-----·--··-~-·------·~---·-~~------·-----------

TABLE l&,iO GROWTH RATf:S, USED CAR MARt<ET 

LJpqE . J T E.M .............. · .• JIJ?O .. l?lll I9Q2 J99l. I91JIJ JQ!JS 191J6 IQ!J7 IQQ~ 1999 2000 
---···--·-··--·········--~----·····-···-······-·········r··········-----·---·-·······-··-·~-··········--·~----·---~---·-----~-----
IIAvE~acr WHOLE3ALE PRICE nOLLARSI 5,81 5.99 &,22 6,JIJ 6,311 &,08 S,IJl ~.7n S,AI 'S,bq ~.71 
21 I . . 
JIPPJr.r: o,. 1 YR nLo cAR/Nrw cAR ex>• 1 ·~ 
Ill SIIRCClMPACT I •0~08 •0~25 •O~JII •0;,37 0,01 0,1} 0,08 •0,03 •n,IS' •0,01 
51 c~~PACT 1 .o,tll -o,Js -o,s11 •O,IIQ 0,11 0,12 0,11 -o.~s •O,OIJ ~o,n2 
&' MJO•SIZE I •0.15 •0,2J .o,IIJ ·O~Jh •O,OIJ 0,19 o,o9 •O,o& ··0,11 o,oa· 
71 F'IILL SIZE I ~0,117 •O,q.q •I,U •1;,51 •0,21J 0,61J O,lll, •0.10 •0,57 0,20 
8! Llll:IJRY I •0,50 •0.111 •O,!JB· •Oo'50 •0,05 O,JT 0,17 •0,111 ·'o,o&: Oo!U 
Q! ~ 

IO;lTQT~~ .USEr) CAll$ ~I)RCIHAHr;>.,.: MJ~~. AVTQ~I ..• 9~~6 I,OZ I , A l 

. 0. 02 
0 I I i 
O;OU 
0.,105 
0,27 

---·-·--·-·---···-----·-----·-···---··--·········-··--··-··--·--···--··-·-------------------·-··---~------·-·---------------------' o I 

A PROrlUCT OF WHARTON Ef'A, INC, 
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TilE ~/HAIHIIN F.f'A Ml)1 Vf."HICLf OOIANO MflnEL 
~ARCH CONTF __ FOR HYRRIOS 

ACF 

TARLE 17,00 ~fMUGRAPHIC VAnlABLES /; 

LINF ... J T E M . . . . .1q7q JQflO JQRI IQI\2 IQI\3 lq~u 1~111), IQI\f, IQ87 1Qf18 IQRQ 

~---------------·-------------·-----------------·-------·----·----------------~-----------------------~--------~--~----~----------IIIJIIMr.FR OF FA!.!JLIES 14JLL FAMILIESI 
211JIIMJ1,fR (1F tJNREL·. tNOIVInllALS Mll.l PF.RSI 
3 I I 

UIPFRr..F.~lT OF' FAI-4JLJF'S WITH 1 llR I(PERS, 
SIPFRCf:NT OF' f'A~Il1F.S WITH ~· PF.R~nNS 
&I 
71PF.R~nNs 20 TO 2Q PfH FAMILY 
81Nil'~Air:R OF l.ICHISEO ORJVF:I<'~ 
en 

10 PFR[fNT OF POPULATJUNI 
II IN ~FT~(1PnLITAN aREAS 
i 2 I N N F. W E IJ r; L ANn R E r. I mr 

MILL PEAS 

ll IN SOUTH ATLANTIC Rf~JON 
ill JN EAST MORTil CENTRAL REC:ION 
j 5 I N f A S T S 0 II T H C F. N T R A L R.F. r. I Q N 
I& !N Ml)lJNT~HI RF.C:JON 
17 IN PACIFIC RE~JON 
j~ JN WEST HIIRTH CENTRAL REGION 
Jq JN WF.ST SOIITit CENTRAL RFGION 
20 
? I 
?2 
2l 
211 

GROWTH AATESi 
~ASSEN~ER~ I E~PLOY~ENT 
t!' A S S I . ~II~ L} C T R A IJ 5 .J T 14 ·• (, W ',· 

• ~THfR.M,T,W, ! [MPLOY~~NT ......•... 

'H,2&8 
22,1Z2 

10,QU 
13.0 I 

73,27 
c;,&b 

l'i.b8 
IQ,28 
&.o~ 
11;e8 

I 3., 70 
7. 7 I 

10,08 

1,(),~&0 

22.t.~?, 

31 ~I 111 
12.211 

0. iJ 77 
I 1J 7 ·• 2 0 

b I, 2 75 
23,211«1 

11 • 32 
ll,b8 

7l,27 
5,b3 

l'i,&O 
I q ,II I 
s·, q 11 
o;,oe 

13, Q I 
1,bll 

I 0 I 20 

o.~7 o:q7 o,q1 
o·,qq · o' qq o,qq 
O,QII o'QII O,QII . 

b2',31? 
?.1,78?. 

lt. u 7 
II , I?. 

b l, lt b 
211,123 

3 t', b I 
10,5& 

011/71 011/&& 
152,1111 .1~11,88 

73.27 
~.b?. 

15,5& 
I q, u 7 

5,1.17 
5 ,'I A 

I u, 0 I 
7~bl 

10,2& 

73,27 
5,b0 

15,52 
~~~.sl 
'5,111 
5128 

I 1J, I 2 
7,56 

1 n, 32 

&11,267 
?.1118&1 

ll. &'5 
I 0, 2 i 

n~ 21 
. 5. '5Q 
15,118 
I q·, !iQ 
5 ·• 711 
5·, JQ 

I 11,23 
7,5'5 

10,3'1 

&5,2(11 &b 1 0QQ 
2'5 1 1/0Q .25,QOI 

O,ll5o ' o,u~q 
1'5Q,U') lbi,Tb 

7l j ~7 
5,57 

1'3,1111 
IQ,b& 
5,&7 
5,50 

IIIIH 
7,52 

10 1 1/S 

1 r. 21 
I). 'ib 

I !i 1 110 
IQ,72 
~, b I 
5,bl 

Ill, u II 
7,1JQ 

I 0, '51 

b& 1 cno 
?.b •,'q I 

31 ,1:13 
• q • n?. 

o,llch 
I bll, I I 

7:\,?.7 
5,"=.5 

15,3& 
It;, 711 
S,SII 
'3,72 

l,tr,,S 
.7. (I b 

10,57 

b 7 ,lit 7 
2h,87b 

3 I I 87 
8,b7 

o;utt 
·lbb.lb 

73,?.7 
5,';3 

15,:\2 
I Q 1 All 

';,116 
5,111 

tll,bb 
7 1 113 

I 0 I"" 

b6,bb8 
?.7. \:7 2 

ll'., q I 
6,32 

71. 2 7· 
5,S2 

1~,?.1\ 
I q, q I 

S ,o I 
5. Q5.· 

1 u. 77 
' 7. (J 0 
I 0, 7 0 

• • • t . 

------------------------------------------·-------~----------~--------------------------------·-----------------------------------
MARCH CONTROL FOR HYARIDS 

TARlE li~t(l GROWTH RhTES, OEMOGR~PHJ[ V~RIHLF~ 
T E M . !q7q ... IQ80 IQAI IQI\2 IQIIJ IQIII/ 

-----------·-----------------------------···-·--·-------------------------·----------------------------·-----------------------I ~liJI1Rr.R n~ FUITLJE$ MILL FAMlLJESI 
2 tlii~IRfR Dr IINPf.L. tNOIVIntJaLS MILL Pf.RSI 
l I 
IJ PFRC~NT OF FAM!Ltf~ WITH ' OR IJ PFR~~ I 
5 PFRr.FNT OF' F'A~TLJFS WITH ~+ PER~nNS I 
~ I 
7 I"E:R50NS ?,(l Trl ?,Q rE:A FAMII.Y I 
A N II M R E R O.F Ll C F. N SEn 0 ~ t V ~ A~ ~~~ l L PER S I 
q 

0 I"F.IH:F.tlT OF' P(1PIILATJ0NI 

I, 7 
2,& 

·0,2 
2,20 

t • 7 
z.~ 

1 • 7 
2~5 

I , 7 
2,3 

0,'5 
··II·, II . 

o,a 
-5,0 

•I ,I 
t'. '.i 8 

I ,'5 
212 

•I ·" 
I,UB 

o,o 
•2,Q 

•3,0 
I ,o5 

I, 1 
I ,II 

•IJ,O 
I , 1.0 

I JN '~tTPOPOLITAN AREAS O,n 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 
2 JN lo/FW fNGLANO Rrr.tml .0,1 ;,.n,?. •0,2 •0,~ •0,3 •0,2 ·O,l •O,.J •O,l •O,l •0 12 
l tN l!OIITH ATLANTir: A.EGTilN •0,3 •0,3 •0,3 •0,3 •O,l •O,'l •0 1 1 •0,1 •0 13 •0 1 } •0,3 c:t 
IJ TN EAST NOPTH CENT~AL REGION 0,] 0,3 O,l· O,l O,l 0 1 3 O,l 0 11 0,1 0,1 0,1 1 

5 IN fAH sniiTH CENTRAL PEr.lON •1,2 ··1,2 •1,2 •I,Z •1,2 •1,2 •I,Z •1 1 2 •1,2 •1,2 •112 t;; 
bl JN "1Cl\J~IT4HI RF.GION 2·,0 ~.0 2,0 2,0 2,0 2,0 2,0 2 10 , 2,0 2,0 2,0 .t:--
71 . !N PAClF'J[ PEr.ION 0,7 ·0 1 7 0 1 7 ·ri,7 0,7 0,7 0,7 0,7 0

1
7 0,7 0,1 

61 JN wrsr NORTH [ENTRAL RfGlllN .o,a -n,u -o,a -n,o -o,a •0 1tl .o,a .o,u ,•o,u, .. o.~ -o,a 
111 .• JN Wf.ST SOUTH.C[NTRAL_Prr.lnN.. . . . O,b .. ~.& O,b i O,b O,b 0 1t- 0,& O,h .n,fl. 0,& '.0 1 & 

-------------------------------·------------------------------------------------------------------------------------------·-------
A PRnnti[T nr ~IHARTUN Ff'A, fPJC, 

... 



!, 

T~f ~IHAATON trA I-lOTI EHIC:LF Of PIA"'D MllOEI. IGf JQ 
HARCH CONTR~~ rOR ~YRHI~~ 

TAaL[ 1~ 1 00 O[MOGRAPHIC VARIABLES 

LI~E. •.. ( T E.~... ...... •. .1~90 •.. I~QI IQQ2 lqql IQQQ IQQ5 IQI)b IQ'17 IQQA' lqqq 2000 
•••••••-•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••w•••••••••••••••••••••••••~··•••••••••••••••••••••••••••••••••• 

IINIIMAFR OF FA~1LJES . ~ILL FAMILIES! bQ 1U8l 70 1 \10 7111117 71,QQl 72,650 7\,717 7Q,SQU 7~ 1 UA~ 7b
1
!80 77,2ab 78

1
20Q 

2J!t-111'-4RJ:R OF UNREL, tNDIVtniJALS I-IILL PERSI 27,A70 28,355 i!A,8118 2Q,J50 .?Q 1 Abl 10 1 381 30,Q09 \1 111117 JI,Qqq 32,551 ll.t17 
H I 
QJP[RCtNT or F&MJLJ~S WITH 3 OR II pfRS~ I 
SIP[RC:FNT Or FA'~tl.IJ:'S Willi lit PERSnNS I 
II ' I 

11 • q11 
7,Q7 

32~02. 
. 7. 7l 

12,08 
r.so 

l2,11J 
7 ,·3 0 

12. 21 
7, II 

l2. zq 
b,QQ 

12' 37 
&,78 

l2,a& 
, ,·o;o 

l2. ~~~ 
b 0 .l8 

l2,b!t 
bolO 

32,77 
b,?.b 

7 PFASIJN~ 20 TO 2Q P[H FAMILY I 0 1383 0,171 O,!hQ 0,351 0 1 337 0 1 3~7 O,Jt8 0 1 310 0 1\05 01100 0,2Q} 
8 NtJMA£R Or LICENSEn ORIVFRS ~IILL PfRSI lbQ.,b8 171~112 173,05 17Q,bb .17b 1]Q 17111111 1110,03 182

11
02 1811

1
0b 18btll '188,1Q 

q I 
jo PrRCr.NT O.F I'OPIILATIIJNt I 
Jl IN ~fTAOPOLITAN AREAS I 
12 JN WfW EN~LANO HEGinN I 
Jl JN SOUTH ATUNTIC R£r.JnN I 
IU IN fAST NORTH CfNTAAL AFGinN I 
JS tN f:AST SOIJT~ CENTRAL PfGiml I 
Jb IN MOUNTAIN RF.GION I 
17 IN PACIFIC RE~ION I 
j8 IN WfST NQRTH CENT~&L REGION I 
19 IN I'IEST SOllTH CENTRAL ~fr.ION I 
20 I 
?I r;~nwrH RATES! I 

7l,27 
5,50 

t5,21J 
19,Q7 
5,35 
&,07 

IU,68 
7. J7 

I 0 ,7& 

n·. ?.7 
5. U9 

15~20 
2o,oJ 

5., 29 
b I q 

I~~~ qq 
7 J q . 

I o~ Ill 

71,27 
5,Q6 

15, I b 
20, I 0 
5,23 
b, H 

15, I 0 
7 ,ll 

10,69 

7!,27 
S,IJ& 

15, I 2 
21), I h 

'5. 1 7 
& ,IIIJ . 

15 I 2 I 
7,?.8 

IO,Qb 

n, 21 
5,115 

15,011 
20,21 
5, II 
&,57 

15. 3l 
7', 25 

II , 0 3 

73,27 
S,IIQ 

IS,ou 
zo. zq. 

5105 
b,70 

15' IJQ 
7,22 

II,OQ 

7},27 
'i,112 

15,00 
20,3& 

u,qq 
b,{IU 

15,'lb 
7.tQ 

It, I b 

n. ~7 
. c;' u I 
I Q I Q& 
20. Q 7.' 

ljiQl 
b,97 

15,bA 
711b 

ll ,.23 

n,n 
S,JQ 

lli,Q2 
cO,UQ 
u. 81 · 
7, I I 

1~,7q 

7 I 13 
II, 2Q 

71,27 
')I J8 

IQ,!I9 
20155 
• 11, A2 

. 7 ,.25 
15, q I 

7 I I 0 
II, Jb 

73' 2 7 
~.H 
IIJ,~S 
20,&? 

u,7b 
7,UO 

1 b. 0 l 
7. 0 7 

II , Cli 

22 PASSENGfRS I fMPLOY~ENT I O,Q7 O~Q7 O,Q7 0~97 O,Q7 O,Q7 01q7 ~~q7 0,-7 0,97. O,Q7 
21 PASS I purLJC TRA~SIT M:r:w: ·1 0,99 0

1
99 0,99 o,qq o,qq o,qq · o,qq ·O,qq O,qq O,QQ o,qq 

?ll • nTHfll M,T,W, ~ EMPLQYJ:1FNT ....... I ,O,QU •. O~QII 0,911 O,QU 0,9Q O,Qq 0 1QCI . o,·qu 0,9U . 0 1 QII i li,QU 

------------------------·----------------------------------------------~----------------------·-----------------------------------. 

LINE. l T E 1:1 ..... 

-----------~------------------------------111~11111\FR Oi" FAHILIES MILL FAMILIES 
21tlll~'nFR nr IIN~EL, !NOIVJOIIALS HILL PEAS 
31 
Ill PF.RCF.IlT (1F F &'4JI. IF.S WI Tl~ l OR II PfRs', 
51PF~r.FNT OF FAMtLJFS WITH <;t PERSilNS 
bl 
71PFRSQN~ 20 Tn 2Q PfR 'AMILY 
81NIIMI\fP OF LICENS[n Oll.JVEI!S 
Ql 

jOIPfRr.F"NT OF P(JPIJLATfONI 

J..IILL PERS 

MAPCH CONTROL FUR HYR;R IDS 

TARLE li,IO GROWTH RATES, O[MQGRAPHIC VAQIRLfB 
!Q90 •. lqQI IQ92 IQ9J IQQII J9Q5 lqqe, JQq7 I9Q8 lqqq 2000 

------------------------------~--------------------·-------~-----------·------------.~--I , 2 
1, 8 

I, 2 
I I 7 

I • 2 
I , 7 

I ,2 
I , 7 

I, 2 
I , 7 

I, 2 
I, 7 

0, I 
.U,2 

·2,8 
I, 02 

n,l 
•'\,0 

-?,7 
t.n~ 

0,2 
•JIO 

•2,! 
o,q5 

0,2 
.. ?.,7 

·-.3. 7 
0,911 

0,2 
•2,b 

•3,6 
O,Q9 

0,2 
•t!IIJ 

.. J' I 
1,00 

I, 2 
I , 7 

o.~ 
·2,1 

-~Ill 
I , OS 

I , 2 
I, 7 

0. 3 
•II, I 

.. 2,'\ 
I ,I 0 

1', 2 
1,"7 

oil 
•I '1\ 

•I, II 
I , 12 

I, 2 
I , 7 

0' J 
•I , 3 

•I, 5 
1.12 

I, 2 
I • I '7 

0' 3 
•O,b 

•7.,11 
1,11 

Ill JN METROI1nLITAN o\REAS I 0,0 o,n 0,0 0,0 0,0 0,0 0 10 0,0 0
1

0 o;·o 0
1

0 
i21 !N NEW [NGLANO UEGinN I .~,l •ri,l' •O,J •0,2 •O,l ~o,l •O,J •O,J •0,2 •O,l •0,2 
Ill !N SOUTH ATLANIIC ~fr.tON I •ll,l •O,l •0,1 •O,l ··O;l .. o,l •O,J •O,J· •0 1l •0,1 .•0,3 
1u1 t'-' EA.ST Nn~rH cENTRAL nrr.InN 1 ·o,l 11,1 o,l o,1 o~·J o,J 0,1· 0,1. · 0 1! 0,1 I o,1 
i5t JN fAST sr)IITII CENTRAL RF.(';JilN I •1,2 •t,?. •1,2 •1,2 •1,?. •1 1 2 •l,i ·1,2 •1,2 •1,2 : ~1,2 
lbl rN MniiNTAPI Rrr.IoN 1 2,0 2,n. 2,0 ?,n 2,0 ?.,o 2,0 2,0 2,0 2,0 " 2,0 
i 7 1 PI P A c 1 F I c R F. G 1011 I o, 7 'n 1 7 o, 7 o, 1 n, 1 o, 7 o, 7 o, 1 ·n, 1 o, 1 o, 7 
181 (N WEST NQnlH CENTRAL ~F.GinN I ·0,11 •0,11 •0,11 •0,11 •0,11 •0,~ ·0~11 ' •O,Q •0 1a -q,11 •o,u 
i91 •• ttl WEST Sllllfii.Cf~ITIHLPfr.ln~l .... I . 0,11. n,b O,fo 0 1 1! . 0,, n,b O,fo O,b . O,b O,b O,b 
•••••••••••••••••••••••••••••••••••••••••~•••••••••~•••••••~•••••••••••••••••••••••••••••••~·--•••••••.•••••••••••••••••••••••a••••,l 

A P~flnllt: T flF wiiA~ TnN £.F 4 1 f N(, .... • i· ..· .. n ... , 

t:7:l 
I ...... 

VI 
VI 



,;. 

Hlf. ~IHAr,Yf.JII lr6 ~10 VEHJCU. llf.IIAIJO MfJJHL 
"'""CH COIIT~fJL FOR IIYiiH 105 

TAALF 18,00 fCONflMIC VARIAni.F.S 
L~NE ! 1 E ~ IQ7Q lqno IQAI l~n? IQnJ (QAU IQA~ IQAb I~Al JQAR IQ~Q 
••••••••••••••••••••••~•••••~••••••••••••••••••••••••m•-•••••••••••••••••••••••••••••••-•••••••••••••••••••••••••••••••••••••••••• 

1 1 1;r II.F 11 AL r · .. i i', I 
$1 
$1 
$I 

21 r~~!';n''"L l'lr:IH•f: RILl. CURl~ 
litll. C:IJ~JI 
IIIli. CliPH 

l'l I'F"R51lNIIL rm:n~1r TI•XI:s 
llil IPAN.:;f"F.R PhHlftHS 
•;.I 
&I 
7 
fl 
q 

I 0 
II 
12 
I 3 
Ill 
I 5 
I b 
i 1 
I A. 
1'>1 
?01 
? II 
?2V 
?H 

I 
llfAL ntsr', U•r.nu£irt.~IJL.Y TllrJII 72 Jl 
f",1!.4ILJF.:S WJTH PIC·ll'l[ IIVF:II $15,000 I 

IN IQ7~ S 'PERr:FNTI 

Pli'UlYMHIT 
IINf MPf.llY11f.N.T P~ T[ 

·,1 

~~~ LL J>F.RSflN!li 

cnr.ISII~IfR JNSTAL.l, CH[IIIT HAT(, 
tJf~l olllTOS NRCF:NT 

(llhJ.c;ll'lfH PRir.[ TNnJUS 11Qh7:IOO)I 
TnT AL 
~11Til nf I'I.)RS 
AI ITO HI511FI MIC f PR f. "·IJ IIMS 
TiHF.~ 
~IIITIW llTL 
P~RIC TIJG Ff.ES 

i11 or11rn cnsrs 11'ln PR!CE!lt 
?5 IJf~l t.IITO IIIJ IT PR'JCI 

2 b ~~ f '" 11.11 T n 5 P F1 I r. f. I N Ill f X 
27 ,, ... , AIJTIJ PJPIIT :r>R~CF. J~IOf)( 
?.II )'IPJI~Tf.n r.(lflllll PRitE INOfl( 
?q TP~~l~ll'OIHATtn~J PPICF.. ltlOEX 
JO 
ll 
12 
33 
311 
lS 

AV~ llElAIL PPICF. UF GA5hLT~F. 
f.XCIIIllll~ 1UF.!l 
FEI:lEPAL TI•X 
STI\Tf 1\1\Jil LOCAL lilt 

T HQIJ 7 2 S 
11)72=100 
1.,72=100 
lq72=IOO 
IQ72=1oO 

CfNTS 
Cf.IJTS 
Cf.IIT S 
CEIHS 

lb .STffl 5CRlP PPI(f $/firlfiSS.J()N 

. :, 

IAAI,OI ~0~2~7Q ??&3,110 211QO,Ab 2723,5q 2Qbl,lq 12J0,~2. 150b,1Q 37RQ,JI Q01b,Ob QJQI,A2 
27Q,53 30?,Q7 30l,37 JAS,Il U27,5Q 1171.~3 51~,21 ~h7,111 hl1,qq b7l,?S 7lb,OQ 
?511,51 ?AA:25 117,11& 3uq,7q ]Ril,QA · 1122,0Q llhO,QQ ~00,1Q ~~~1.oq ~~H,JII ~15,QJ 

Q&,JA 
b. I q 

I 2 ,1~ II 

211. (J 

2&7,7 
2&3,'3 
1'51J,7 
IQ2,7 
2& I, h 

.11, 70 
I II 8 ·• 2 
15H,J 
? I 3, I 
1'511,11 

7tJ,?.O 
b I, II 0 

11,00 
R,AO 

~5.22 

227.2 
2Q 1 • 1 
2Qr,2 

·I &tJ ,·n 
ZOh,b 
2811,0 

IJ", 7 J 
15 A, 0 
lh~,7 
227,& 
I hl, 2 

80~70 
&7,70 

11,;00 
q~oo 

q,1b 

25,&1 

2 II 3, 5 
311' 0 
325,& 
I 73, B 
?.22, I 
30Q,O 

II, 8 I 
I b 7, 3 
i 81 '2 
;!1111,3 
lbA,7 

Qi!,20 
7Q,02 

11,00 
q. 16 

25,711 

-101,112 
. b. OR 

12,52 

2&0,2 
JLJII,b 

3& I , 5 
1811,3 
2J7, A 
33& ,1:\ 

II,QU 
1711. b 
I QJ' J . 
26 I, I 
171J. 2 

103.70 
QO,JLI 

11,1)0 
q,Jb 

Q,A5 

25,711 

I?., 12 

277,1 
173, I 
IJOO,l 
11)5,3 
253,q 
11.1&,3 
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i!IIPPlCENT W[Ttl AIITll'~ATlC TRANSI.1ISSIIlNI 
22 OOL4ES TJ C SIIACOI.1PAC T 
21 FnR(IGN SURC:OMPACT 
211 1)1}1Af.STIC COMPACT 
2, FOREIGN CO~PACT 
2b M[M•SllE 
2 7 FIlL l S [ l E 
i!8 ll0"1ESTIC liJXURY 
zq FOnEI~~ LUXURY 
]0 
1 I 
12 
ll 
]Q 
]5 
]b 

J7 
]8 
H 
110 

P[RrENl WITH Q CYLINI"l~RSi 
f)OME'STlC 5lli4CnMPACT 

, FCIR6IIiN: SIJilCOMPACT 
1)01.1ESTIC COIAPACT 
F'ORF.:IGIJ CII~IPACT 
IA(J"l•StlE . 
FULIL sIZE 
1)0ME9 TIC LIIXUR Y 
FIJilE IGN LIIXIIRY 

II I I P E ll C r. N T W l T H b C Y L l NIH:. R S i 

I 
I 
I 
I 
f • 
I 
I 
'I 
I 

. 2_600 .. 
221Jl, 
31 0 0. 
28&5, 
35'50 1 

3800, 
II I 0 0 I 
:\1&9, 

lli1,0 
9],11 

2 t7. 0 
tlli,S 
2b3,0 
2A7,0 
lSI, 0 
I 71,0 

bO,OO 
15 ·, Ol) 
117,50 
ss.oo 
90,00 
98'; 00 
IJ7,00 
bO;OO 

75,00 
IJS,OO 
1'5~00 
85,00 

0,0 
0,0 
0 I I 0 

bO,OO 

2'i5.0 1 

2?.'58, 
3050, 
28H I 
Jli~O ·, 
]71)0. 
·U 0 0 0 I 
l I nb I 

11s.o 
92 .t 

207,0 
112, R 
2u~.o 
Hu,o 
llb. ~ 
lbR,4 

s1:so 
25~00 
ar;,oo. 
us,oo 
as,no 
IJ7,00 
9&,00 
so.no 

77~ sn 
IJ5,00 
20~00 
85 ,.o 0 

2,so 
2,so 
o,so 

&0,01) 

2500, 
22211, 
]000, 
2808, 
1400, 
l&On, 
Jt\90. 
lOll lJ 1 . 

I'JO,O 
qo,z 

IIJ8,0 
Ill, I 
218,0 
2'39,0 
11 B I 0 
lbS,9 

55,00 
25,00 
80,00 
IJ5,nO 
1:10,00 
q'5,00 
qlj ·• 0 0 
lJ q. 0 0. 

ao.oo 
qs,oo 
30,00 
85,00 
~.oo 
s,oo 
1,00 

&0,00 

211 an, 
21 q I, 
21JOO, 
2780, 
1250, 
)IJ50, 
l70 0. 
21JIH, 

125,0 
AB,II 

I II 3, 0 
I 0 9, q 
2111,0 
2!12,0 
21JB,O 
I b .1,11 

S2,50 
25,00 
7s,no 
IJS,OO 
77 ,'50 
IJ2,SO 
911,'1) 0 
117,00 

1124'30 
qoj,oo 
110~00 
AS~OO · 

1 ~-so 
7~50 
2,no 

&0,00 

2JAO, 
· 21 r;e. 

2800, 
27S2, 
1100, 
llOO, 
l&OO. 
2921. 

II S, 0 
~b,b 

I &A I 0 
107,8 
I IJB, 0 
221J,O 
281,0 
1&019 

117,50 
25,00 
70,00 
115,00 
7'3,00 
90,00 
IJ2,00 
IJ5,00 

8'5,00 
IJS,OO 
IJ5,00 
85,nO 
I 0 • o 0 
I 0, 00 
s,oo 

()0,00 

2Jl0 1 

2126, 
2150, 
27i!S, 
3050, 
l2SO, 
3550, 
21\65 1 

l\0,0 
84,1J 

15810 
106,2 
18910 
21 b 1 o· 
27210 
15815 

112,50 
25,00 
b7 1 50 
qs,oo 
72,50 
87,'30 
IJO,OO 
a5, o·o 

87,'50 
IJS 1 00 
50;on 
ll5,00 
15.00 
12.50 
I 0, DO 
bO,OO 

2100, 
20IJII 1 
2700, 
2698 •· 
'} 0 O·n'. 
l?.OO, 
1500, 
2110/l. 

1os,o 
Bl,2 

I 50, 0 
I 011 1 b 
1 eo, Q 
210,0 
l&o;,o 
I Sb, I. 

IJO,OO 
2~,00 
b7 1 SO 
q5,oo 
1a1r;o 
8'3100 
IIA,OO 
4~,o~ 

90,00 
Q'i 1 00 
5":>,00 
as·, oo 
151 (I 0 
15.0 0 
I 5, o o 
IJO~OO 

i!lOO, 
201JII, 
2700, 
Zb911. 
Jono, 
HOO, 
1500, 
2AOll, 

IOS,o 
Al,Z 

156,0 
lOll,& 
1~o.o 
21,0, n 
21JS,O 
l'ib,l 

uo,no 
2S,oo 
67,'10 
11'3,00 
7?..50 
8'3,00 
/.181 0•0 
a~.oo 

90,00 
q~,no 

ss,no 
115,00 
!.S, 00 

, I '5, 0 o 
l'i,OO 
bo ,·o o 

2100, 
i!OQII 1 

2700, 
2ftQ8, 
Joon, 
J~oo, 
J';o o, 
2ROR, 

I OS, 0 
II J 1 2, 

ISO,O 
I 0 u, b 
I flO 10 
21 0' 0 
2b5 10 
156,1 

110,00 
25,00 
&7,'50 
115,00 
7?.,50 
85,00 
8R,OO 
u '5, o_n 

2300, 
20Qu, 
2100, 
2&Qe, 
iOOO, 
1200, 
1500, 
?.80A, 

I OS I 0 
111,2 

150,0 
, I 0 q '1 b 

1110,0 
210,0 
265,0 
I Sb 1 I 

II 0. 00 I 

2'3,00 
bT 1 50 
115,00 
7Z, r;o 
8';100 
R8,00 
115,00 

90,oo ~JO,oo 
IJS,OO q5,00. 
ss,oo , ss,oo 

· as,oo · es1oo 
1s,oo 1~,oo 
15.oo · 1~.oo 
15,00 15,00 
110,00· 110100 

2300, 
·20QIJ, 
2100 1 
2&Q81 
30001 
li!OO, 
1500~ 
2808, 

I os I 0 
81,2 

I so I 0 
I Oil, b 
lBO, 0 
210.0 
2&5,0 
I <; ft , I 

40,00 
25,00 
bT,SO 
!15,00 
7Z,SO 
85,00 
8R~OO 
115,00 

QO, 0 0, 
QS,OO 
55,00 
ss·, o o 
I 5 I 0 0 
IS I 0 0 
1'5,00 

•bO,OO 

1121 00r.1.::~TIC Sli~CnMPACT 25,00 22~50 20,00 17~~0 19,00 12,50 10,00 10,0!1 10~00 10,00 10,00 
Q}l FOR!IGN SURCQ~PACT 5,00 5 00 5,00 9,00 5,00 5,00 5,00 5,00 5,00 '5 1 00 5,00 
QQI 1)0t.4fSTIC C!lL4PACT bO,OO 5S~no 50,00 US,OO 110,('10 1'5,00 lO,OO. JO,OO 10 1 00 JO,OO 10,00 
051 FOREIGN COMPA~T 15,00 15 1 00 15,00 tS,OO l~,n0 15,00 15,00 1~,on 15.00 15,00 15,00 
llbl t.4l~·SIZE 2o,oo l5,oo so,oo &s,oo 7o.oo 7o,oo 7o,oo '1o,oo to,oo 1o,oo '7o;oo 
1171 FIILt !IIZF. 10.00 20,00 JO,OO ao.oo 511,00 bO.OO b5,00 bhOO b'5 1·00 b5,00 b5,00. 
1181. on~o~rsrrc LIJXIJRY s,oo 1o,on 1s,oo 2o,oo i!5,oo lo,oo l5,oo H,oo Y>,o·o · n,oo 'JS,oo· 
~ql •. FOR[I~~ LUXURy . .•. . . ... . . .. ~o.~o •. ao,oo uo,oo 40,oo uo,oo 4o,no !lo,on 4o,oo un,oo uo,oo uo,oo 

·---------------------------------------------···-·---------------·---------------------------·--------------------------------·-· 
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( ' 
THE WHARTON EFA MQl VfHICLF O~~AND MODEL AGE QO 

MARCH ~QNTR .. _ FOR HYBA I D~ 

TAHLE 20,00 AUTO CHARACTEPISTIC~ 

LINE i , £ ~ 2000 
' . 

················~---·····················-······~----··············-···········--~·-······--·-·····-------·----·············-····· 
IICIIRR W~F.lGHT (POIJNns::l I 
2'1 1)0-'IES TIC SIIRCnMP4C: T I 
,,, FOREt GN I Slli\CQMPLC T I 
II I . 0 o~o~ E S T I C r. IV-' PAC 1 I 
51 FflREir.N COI-IPA(:T I 
&I ~o~tn•SIZE 1 
71 F"liLL SIZE if 
8 I 1)0'-1f S Tl C LIIXllllY II 
~· Fll.~E IGN LllXIJRY I 

I 0 I 
\1 ENr.iN£ onP'LACE'~£NT ccuRri: trJcllr.sll ·I 
12 nO'-lESTJC !iiiBCni-IPACT I 
ll FIJRE IGN Sllrlr.OIAPAC T I 
Ill nn~FSTIC COMPACT 
'5 FORFIG~ CO'-lPACT 
lb loiJO•SJlE 
17 P'IILL SIZE 
18 0111-IE!ITIC LIIVIJRY 
I II F' n R E I r. ~~ L ll X ll R Y 
20 
21 nPF.RCf:NT WITH AIJTO~ATIC TIUNSIAISS'JONI 
?21 OllMESTJC SIJBCIJt-IPACT 
231 FORE1r.N SUACOMPACT 
2111 no~~.fST1C r.m-'PACT 
251 r0RE1r.N COHP~CT 
t'hl I-IJO .. S1lE . 
2 7 I FIlL L S 1 l E 
281 OOMESTJC.LIIXURY 
211 I FORE 1 CN LllliiJI:lY 
10 I 
31 t='F.RCENT WTTI-I Q CYLtl~r:ERSi 
HI 0111.4ESTIC SIIACOMPACT 
B FOREIGN SllAr.OMPACT 
JQ OOMF.~TIC COMPACT 
15 FOREIGN COMPACT 
l& v.rn-srH 
l7 f'IILL S JlE 
J8 OOioiE~TIC LUXURY 
)II P'nRUGN LlhriJRY 
llO 
Ill PF.RCENT WJTH b CYLINOERSi 
ll2 OO~ESTIC SUBCOMPACT 
0} f'llRf.1GN SliACOMPACT 
1111 OO~ESTJC COMPACT 
US f'ORE1r.N COMPACT 
II& ~o~rn•:sizr 
QT FULL SIZE 
08 1)04ESTIC LIIXURY 
1111 I JOREl r.N LUlWRy 

·······-·········-···········-·······~··r~ 

. 'i 

2300, 
20QO, 
2700, 
2&118, 
3000, 
lZOO, 
3500, 
280A, 

105,0 
,3,2 

150,0 
I 0 II, b 
1110,0 
210,0 
2&5,0 
I Sb, I 

2 3 0 0 ·• 
?.01111, 
2700, 
2bQ8, 
JOOO, 
HOO, 
3'500, 
2606, 

105,0 
81,2 

1 5 n, o 
IOU,b 
160,0 
210.0 
2b5,0 
I 5&.1 

2300, 
201111, 
2700, 
2b~6, 

]0001 
l!OO I 

3500, 
26011, 

I o 5, o 
83,2 

I '30, 0 
IOU,b 
160,0 
21 0. 0 
2b5,0 
15611 

2300. 
20illl, 
2700, 
2&116, 
1000, 
]200, 
lSOO, 
21108·, 

I o.s, o 
83,2 

150,0 
I oo, b 
11.10. 0 
2 t"o, o 
2&5,0 
156 11 

2100, 
2011111 
2700, 
2bllll, 
3000, 
Hoo, 
35001 
21108, 

10'5,0 
61,2 

ISO, 0 
IOII,b 
160,0 
210,0 
2bS,O 
I 5b I I 

2300, 
20QII 1 

2700, 
2bQA, 
1000, 
3200, 
3500, 
2806, 

10'5,0 
63,2 

15010 
lOll,& 
1 eo, o 
210 i 0 
2bS,O 
15&,1 

2300. 
20~11, 
2700,, 
Zb~~. 
Jooo, 
1200. 
3500, 
21\0R, 

IOS,o 
81,2 

ISO, 0 
toll,& 
I RO 

1
0 . 

21 0 I D 
.?&5,0 
IS&, I 

2J00 1 

2011/J, 
2700, 
2b:Qf.1, 
1000, 
~.200. 
)50 0. 
2t\OA, 

1 as, o 
81,2 

I '5o, o 
IOIJ,b 
160.0 

'210,0 
2b5,0 
I '5b, I 

2300, 
20ClCJI 
27001 
2~QR, 

'30001 
32001 • 
35 () 0 1 . 

211081 

' ' 
I 0 '5 I 0 ,· 
.1.1},2 
15010 
I oo, b 
I 110,0 
21.0,0 
2~5,o 
I ~b, .1 

2100, 
2oqu 1 

2700, 
I 2bQR, 

)000, 
3200, 
3500, 
2AOII 1 

I 0'5, 0 
BJ,?. 

150,0 
.I 0 Q, b 
. I AO, 0 
210.0 
2il'l,O 
15,6 ,I 

I 

2100, 
l0Qil 1 

2 7 0 0 ,' 
2611~. 

..1000, 
1200, 
1';00, 
26011, 

105,0 
113,2 

I'JO, 0 
I 0 u, b 
teo·, ·o 

•'21 0. 0 
ZbS,O 

'I Sf! ,I 

;.· uo.oo 
25,00 
~7.,50 
us·, o o 
72,'50 
1\'5,00 
AA,OO 
11'3,00 

IJO~OO 
2'5,00 
&7,'50 
us,oo 
72,50 
e5,oo 
6A,oo 
llS,OO 

llO,OO 
25,00 
&7,'30 
115,00 
72,50 
65,00 
88,00 
115 ·, o 0 

11 o ':o o 
·25,00 
&7~50 
~s.oo 
72,'50 
8S~oo 
1\8,00 
as·. o o 

110,00 
25,00 
&7,50 
115,00 
72;'50 
8 s, o o· 
88,00 
115,00 

uo,oo 
·2'3,00 
&7,50 
llS,OO 
121'50 
65,00 
118,00 
11'5,00 

110100 
25,00 
&7,'!0 
11'3100 
72,'30. 
85,0() 
llA,OO 
115,00 

QO,OO 
2'5,00 
67,50 
us,oo 
72;50 
115,00 
BA,oo 
115,00 

OG.,OO 
25,00 
&i;so 
CJ'). 0 0 
72,50 
115,00 
8fl;oo 
IJ5,00 

uo,no 
25,00 
b7,'30. 
tJ5,oo 
72,'j0 
~s.oo 
1\11,00 
a5,no 

110,00 
25, oo· 
b7,'30 
ar;,oo' 
72,50 
8'J. 0 0 ;I 

86.0 0 ' 
11'5,00 

110,00 
• 115,00 

o;s,oo 
!\'5,00 
I '5, oo 
15.00 
15,00 
bO,OO 

110~00 
115,00 
'!S,oo 
8s,oo 
ts,oo 
1'!,00 
1'5,.00 
bO,OO 

llo;oo 
115,00 
55,00 
8'5,00 
1 s, no 
15.00 
15,00 
t.O,OO 

QO,OO 
11'!1,00 
'5~,00 
R5,00 
IS,OO 
15 ,·o o 
I '!I i 0 o 
b~,oo 

110,00 
11'5,00 
5'3;00 
65,00 
IS,OO 
15,00 
15,00 
&0,00 

110', 00 
11'5 ,·0 0 
5'3,00 
8'3,00 
1'3,00 
15,00 
1'3,00 
b0 1 00 

<~o,oo 
11'3,00 
5'3' 00' 
65;00 
1'3,00 
15' 00 
1'5100 
11o,oo 

110,00 
11'5100 
55,00 
B5,oo 
I';,OO 
I '3, 0 0 
I '!I, 00 
&o,no 

110,00 
CJ~,no 

"s.oo 
6~,00 
15.00 
I '5,, o 0 
l'i,OO 
f!O,OO 

QO 100 j,-

115100 
55,00 
ec;,no 
15,00 
I'.!, 0 0 
1'3,00 
60,00 

110,00 
qr,,oo 
S'J,OO 
85,00 
15.00 
I'J,oo 
1'5,00 
bO,OO 

I 
io,oo to~oo t·n,oo to,oo 1n~oo to,oo lo,oo 1o,on 1n,oo 1o,oo to,oo 
s,oo s,oo s,oo 5,oo 5;oo .s,oo s,oo ~.oo ~.oo s,oo 5,oo 

3o.oo Jo,on Jo,oo J~~oo Jo,oo 3o,oo lo,oo 1o,oo · 3o,oo Jo,oo Jti,oo 
15,00 15.00 15,00 15,00 15,00 1'5,00 1'3,00 15,00 lfJ.OO 15,00 I 15,00 
10~00 10~00 10,oo 7QiOO 7o,oo 7o,oo 7o~oo 10,00 7n.oo ro,oo 70,of 
bS,OO &S,oo bS,OO 65,00 b5,00 ~5,00 b5,00 b~,00 bS~OO &5,00 65,00 
J5,0ft 3'5 1 00 35~00 15,00 35,00 35,00 Jo;,no lS,OO JS,OO 35,00 35,00 
~o.oo . ao,oo oo,oo uo,oo Qo,oo uo,on . oo;oo uo,oo . 11o,oo uo,oo uo,oo 

-~-~-~-----------------------~---------------------------------------------------------
A PROOUCT OF WHARTON f.rA, INC, 
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THE WHARTON H A 1-40 VEH.J CLF. OEI1ANO MOOF.L 
MARCH CIJNT~ ..... FOR HYARIOS 

.AGF. Ill 

TABLE. 2j~OO GR~WTH RATES, AUTO CHARACTERISTICS 

liNE... . .If:\,;~~·;:· ............. ,I<~T~ .•.. !~II.O 111~1 .. 111112. IQA] 1111111 IQIPJ IQ~b . 19~7 1~116 lqAQ 
···················-~-·-···-····----------·-········--··-~---················~----~--······························~---··········· IICIIRA WfiGHT fPniiNOSll 

21 OO.,.f'STIC SIJACOI.IPI\CT 
ll FOJH:tr.N SIIRC:QMP~-CT 
Ill OO~ESTlC CO ... PACl 
Sl F~~EION COHPAr.T 
bl ~.!Jtl•SllE 
711 ru,_L Sl ZE 
Oll oO:-IF.ST IC LIIXliRY 
Ql FOPFIGN LUXURY 
0 I • 
IIENCJNE DISPLACE ... ENT !CIIRIC INCHESll 
21 OO~ESTJC SUBCOMPACT 
ll FO~EIGN SURCOMPACT 
Q• DOMESTIC CO~PACT 
'L Ff.IIIF.Jr.N COMPACT 
bl HIO•SllF. 
71 FUl~ SIH 
61 OCl'-~ESTIC LIIXURY 
Ill f0!;£JGN LIIXIIRY 

2 0' . . 
21PPfRC£NT WITH AUTOMATIC TRANS~ISSIONI 
2~1 OOMfSTIC SUACnMPACT 
211 J'llREtr.N S'III\COMPACT 
2111 00Mf.STIC COMPACT 
291 FOREIGN COMPACT 
2111 Mln-stzr 
271 F'IILL SIZE 
281 OOMESTIC llJXIIRY 
2111 FllnfiGN LIJXIIRy 
JO 
ll 
)2 
]} 
}II 

15 
}b 

l7 
l!l 
]q 

110 
u I 
U2 
Ul 
Ull 
U5 
II b. 
U 7 I 
UBI 
IIIII 

PER~fNT WTTH II ~YLJN~EnSI 
OOM!:STIC SliACnMPIICT 
rJ.lR,': tr.N SIIRC:OMPIICT 
l)(l'~ESTlC COMPACT 
HlREJGN CriMPACT 
MIO•SIZF. 
FIILL SJZE 
n 11 1 ~ EST I C LIJX 1.1 ~ Y 
F'ORE!GN LUXIIRY 

PFR~ENt WITH b CYLJNO RS~ 
nC1ME S Tl C !ilJACOMPA T 
F OnE IIi ~I Sll!l CO~P A C 
I>OHESTIC COMPACT 
FOREIGN C01-4PAi:T 
"'IO•SIZE 
FIILL SIZE 
Ofl'-'ESTIC LUl(lJRY 

•. ~OREtr.N LUXURy ............ .. 

•I • q 
.;,1,'5 
.11,8 
•loO 
.;,q,J 
.Y,l 
•1oq 
;,2,0 

.5,9 

.2o0 
.;,IZ,5 
·I 0 5 
•bo1 
.9,2 
.90] 
•I, '5 

·.·q ,'o o 
•12,50 

•2-o 76 
·1'5,38 

•'5o2fl 
•I o 0 I 
•I o 0 2 

•IU,2'J 

loll'S 
o·. o 

'50,00 
•S·,Sb 

~.o'J 

•I o 9b 
o,o 

20;00 
'50o00 
7J,QI 

IOO,OO 

.. ! I. II 

• i. q 
W i I '5 

· •I, b 
.. t. 0 
•218 .. z.~, 
•2 1 U. 
-~;o 

•'Sob 
·:?·, 0 
•U,b •i. '3 
;.'3,1 
•11,5 
•II,] 
•I. s 

.• q' 17 . , 
-26,57 

•2,Ab 
·I~, I A 
·'5,5b 
·1,02 
•I,Ol 

·l·b,h7 

. J~H 
o,o 

B,B 
o.o 

1100~00 
0 ·• 0 

~10~00 
0, 0 

-~,~] 

7'5~oo· 
100 1 00 
100.1 00 

• . 0. 0 

•2,0 
•I o 5 
•I o b 

... , • 0 

.. , ' IJ 
·2,7 
•3,8 
•2,0 

•3,7 
•i!,O 
•U o J 
•I, 5 
•11,0 
•5o5 
•5,11 
•I, 5 

•llo3'5 
. 0. 0 
·5,1!8 
. 0. 0 
.5,68 
·2,0b 
.. I • 0 Q 
.. z,oo 

3,23 
OoO 

50,00 
0,0 

100,00 
100,00 
100,00 

0,0 

.. 11,11 
0 0 0 

·9oOq 
OoO 

112,Ab 
50,00 
50,00 

0,0 

•2oQ 
•I o 5 
•l,l 
•I, 0 
•IIIII 
,;,(J 12' 
·l,<l 
·2,0 

·3,8 
.z,o 
·1·b 
e·J I "j 

.eou 
•b,b 
•'b. J 
·I • '3 

•11,55 
0. 0 

•b,2'5 
0,0 

• J. ll 
•2,bl 
•I; OS 
•11,08 

l ill 
0,0 

H,·n 
. 0,0 
'50,00 
'50,00 

100,00 
0;0 

•12;'50 
OeO 

•10,00 
o.o 

10,00 
ll,B 
JJ.H 
0,0 

.. zo5 
•1,5 
•J•II 
-I. 0 
•ll,b 
•llol 
•2,7 
•2,0 

•8,0 
•2,0 
,;,1!,2 
•I • 5' 
.q,z 
•7,11 
•'3,0 
•il 0 5 

•9o'32 
n,o 

•b,b1 
0,0 

•l,2l 
•2,70 
.. 2,11 
•llo2b 

J,Ol 
OoO 

12,50 
OoO 

Hell 
3lol3 

1';0,00 
OoO 

•lllo?9 . 
n,o 

•II, II 
Doll 
7ob9 

25,00 
2'5,00 
n,o 

·2 ;I 
•1,'5 
•1-o 8 
•I o 0 
•I o b 
"loS 
•I, u 
•2,0 

•ll,l 
•2,0 
•b,O 
• I o 5 
•IJ,S 
•lob 

'•1, Q 

•I • '5 

-I 0 0 1il 
OoO 

•3,'57 
0,0 

•l.J 3 
•2, a 
•2 ,17 

0,0 

2. Q/J 

0,0 
II oil 
0,0 

'50o00 
2'So00 

IOO,oo· 
0,0 

.. lb,h7 
0,0 

·12o'50 
0,0 
OoO 

20o00 
20100 

0,0 

•I 0 3 
•I I 5 
"I , 8. 
•l,o. 
-I. b 
·I. 5 
•I , II 
·2,0 

•U,'S 
'·2, 0 
.. '311 
• I o 'S 
•lloB 
•2• 0 II 
·2o, 
•I • '5 

•'So !lA 
OoO 
OoO 
0,0 
010 

•2,116 
•?' 22 
o,o 

2 0 All 
0 I 0 

10,00 
0 1 0 
OoO 

20o00 
so,oo 
o,o 

.. 2o,oo 
OoO 

·I11 0 2Q 
OoO 
o,o 
!I ell 

If>, b 7 
o,o 

o,o 
o,o 
0,0 
OoO 
o,o 
OoO 
0,0 
o,o 

OoO 
0 0 0 
0,0 
OoO 
OoO 
0,0 
OoO 
n,n 

0 I II 
0 0 0 
o,n 
o o o 
0,11 
o,o 
o, n 
OoO 

o on 
o o o 
o,o 
OoO 
o. o 
o,n 
o,n 
o;!l 

0,(1 
0 0 o 
o,o 
o,o 
OoO 
o,n 
0,0 
010 ' 

o,o 
o,o 
0,0 
o,o 

·o,o 
OoO 
,0 0 0 
OoO 

010 
010 
OoO 
o,o 
0,0 
o,o 
OoO 
o.o 

0 0 0 
,0 0 0 
0,0 
n,o 
n,o 
n,o 
0,0 
0. 0. 

no ·n 
0,0 
0,0 
OoO 
0,0 
0,0 
noo 
!1,0 

0,0 
0 0 0 
010 
O·o 0 
o,o 
o,o 
o,o 
o,o 

o,o 
010 I;' 

010 
OoO 

.olo 
o,o 
0,0 
o,o 

io 'o 
o,o 
OoO 
.o' 0 
0 I 0 
OoO 
o,o 
o,o 

0,0 
0,0 
n' !l 
010 
O,(l 
n,o 
o,n 
n,o 

o,o 
n;o 
o,n 
o,o 
01 (l. 

o,o 
o,o 
o,o 

o,o 
o,o 
0,(1 
OoO 
010 
o,o 
o,o 
OoO 

0 0 0 
o,o 
o,o 
010 
010 
0 i. 0 
0·1' 0 
o,o 

010 
0 I 0 
0. 0 
0. 0 
0. 0 
o, o· 
010 
0. 0 

010 
010 
o,o 
0,0 
0. 0 
010 
o,o 
0,0 

0. 0 
0. 0 
0. 0 
0. 0 
0. 0 
0. 0 
0. 0 
0. 0 

0,0 
0,0 
0. 0 
OoO 
0. 0 
OoO 
OoO 
n ~·o 

··------·-·--·------------~---··--·-···---·------------------------·--------------------------·-·------·--------------------------
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THE WHARTON ErA M( VUtiC:Lf IH.t~ANO MrJOEL 
MARCH CONI"UL FOR HYBRIOS 

PAGF. 

TAIILE 21,00 GROWTH RATES, AliT() CHARACTt.RISTICS 

. l T [ 1-4 ...... ". 2000 
······---~---·-·······-----~--~-------- -·------·-···-------~-------~·---------------------·-·-----------------------·------·-· .1 CIIRR W[JG~T (POIINO!I)J 

2 ~O~EST!C ~UBCnMPACT 
1 FOREIG~ SURCOMPACT 
u nn~r.srtc r.nMP~cr 
'5 .ronr r r.N C:OMPAC'T 
b I'AJI)•SIZE 
7 f'llLL ~IZF.· 
6 !10'-~F:STIC LIIXII~V 
Q 

i 0 
II 
12 
I 1 
I q 
IS 
lb 
I 7 
1 e 
I Q 

rO"I!JnN LIIXIJRV 

E~GiNE OJSPLACE~ENT (CURIC 
DO~ESTIC SURCn~PACl 
rORElGN SIJRCO~PACT 
OOMESTJC COMPHT 
F{H~f IGN COMPACT 
~IO•.SJZE 
FIILL SIZE 
OI"I"'E ST I C: LllltUP'' 
FnREJGN LI.IXIIRY 

I~ICitES)I 

20 
21 
22 
21 
zu 
2'5 
Zb 
27 
2!1 
2Q 
]0 
11 
32 
H 
lQ 
JS 
]b 

PERCfHT WIT~ AIITO~A TIC .fiUNSMJ SS !ONi 
nU~ESTIC SURCnMPACT 

l7 
36 
]') 

uo 

FOREJr.N SUBCOMPACT 
DOMESTIC COMPACT 
FCDREJr.N COMPACT 

·Mtn-sJZf 
rllLL 51 ZE 
on~ESTIC LliXlJRY 
'I"IREIGN lllXliRY 

PFR~rNT WIT~ Q CYLI~DERSJ 
r>Or.!ESTJC ~IJRCOMPACT 
FOREIGN SUBCOMPACT 
r>O••ESTIC COMPACl 
rn~~JGN CCIMPfiCT 
t.~Jn•SJZE 

FIILL Sll£ 
no~rsrrc LUllliRY 
FOR[JG"l LllltliRY 

Ul P~RC[Nl WITH b CYLINDERSi 

I 
I. 
I 
I 
I 
I 
I 

"I 
I 
I 
I 
I 

o,o 
. 0' 0 
0,0 
o,o 

·o,o 
0,0 
0,0 
o,o 

o', o 
0,0 
o,o 
0,0 
0,0 
0,0 
0,0 
0' 0 . 

o.o 
0,0 
0 .,0 
o· ,.o 

. o·, o 
o.o 
0,0 
0,0 

0~0 
o,o 
0,0 
o,o 
o,o 
o.o 
0,0 
o.o 

0,0 
o,o 
o,o 
1),0 
o,o 
0,0 
0,0 
0,0 

o,o 
o,o 
o,o 
0,0 
t:t,Q 
010 
0,0 
n,o 

. I 

0, 0 
. 0, 0 

0, 0 
0, 0 
o,o 
o,.o 
o,o 
o.o 

o,o 
o,o 
o,o 
o,o 
o,o 
o,o 
0' 0 
0,0 

0' 0 
o,o 
010 
0,0 
0,0 
0,0 
0 1 0 
o,o 

o.o 
0,0 
0' 0 
o,o 
0,0 
0,0 
0,0 
0,0 

0,0 
0,0 
o,o 
0,0 
o,o 
0,0 
0,0 
0,0 

o,o 
o,o 
o,o 
o,o 
0,0 
o,o 
o,o 
0,0 

0. 0. 
. 0. 0 
o,o 
o,o 
o,o 
0,0 
0,0 
0,0 

o.o 
0,0 
o,o 
o .-o 
0,0 
0~0 
0,0 
0,0 

0,0 
0 ·, 0 
o.o 
0,0 
0,0 
o,o 
0;0 
o.o 

0,0 
0,0 
o,o 
o,o 
o,o 
010 
0,0 
0,0 

o,o 
o,o 
0,0 
0,0 
o,o 
010 
o,o 
010 

0 ·• 0 
0,0 
o,o 
0,0 
0,0 
0,0 
0,0 
0,0 

0,0 
0,0 
0,0 
0,0 
o,o 
0,0 
0. 0 
0,0 

010 
a·, o 
o,o 
o,o 
o,o 
o,o 
o,o 
010 

o,o 
010 
010 
0,0 
0,0 
010 
010 
o,o 

o.o 
010 
0,0 
010 
o,o 
0,0 
0,0 
o,o 

0' 0 
010 
0,0 
0,0 
0,0 
0,0 
o,o 
o,o 

010 
0. 0 . 
o,o 
0 't) . 

010 
010 

. 0. 0 
o,o 

o,o 
o,o 
010 
o,o 
010 
o,o 
Q 10 
010 

o. o· 
o,o 
o,o 
0 1 0 
o,o 
o,o 
o,o 
o,o 

o,o 
o.o 
010 
0,1) 
010 
o,o 
0. 0 
010 

o,o 
0,0 
o,o 
o,n 
o,o 
0,0 
0,0 

,010 

o,o 
o,o 
010 

' 0. 0 
0,0 
0. 0 
o,o 
o,o 

010 
oio 
010 
010 
o,o 
o,o 
0,0 

. 0 1 0 

·o 1 o 
0,0 
0,0 
o,o 
0. 0 
0,0 
0' 0 
o,o 

o,o 
o,o 
o,n 
0. 0, 
010 
o,o 
o,o 
o,o 

o,o 
o,o 
010 
010 

. 0' 0 
0,0 
0. 0 . 
010 

0,0 
0~0 

' 0. 0 
010 

' 0. 0 
o,o 
0,0 
0. 0 .. 

0,0 
0 1 0 I 

n~o 
n,o 
0. 0. 
0,0 
0' 0 
·0 '0 

o,o 
o,o 
o,o 
o,o 
o,o 
0·, 0 
0' 0 
o,o 

010 
o,o 
o,o 1 

o,o 
o,o 
010 
0. 0 
o,o 

o,o 
0,0 
o,o 
0. 0 
o,o 
010 
o,o 
o, n 

n,o 
o,o 
o,o 
n,o 
0 I 0 
o,n 
o,o 
n, o 

o,o 
0,0 
o,o 
0,0 
0. 0 
o,o 
0,0 
o,o• 

0 I Q 
0. 0 
010 
0' 0 
0,0 
010 
o,o 
010 

o,o 
0,0 
0' 0 
o,o' 
0~0 
0,0 
0,0 
0' 0 

0,0 
010. 
0,0 
0,0 
0' 0 
0,0 
0,0 
o,n, 

02 OO~fSTIC: SU~CnMP6CT 0,0 o:o 0,0 0,0 0,0 O,O· 010 0 1 0 0~0 0 10 0,0 
U] FORFIGN 5UACOMPACT 0,0 0~0 0 1 0 0~0 0,0 0,0 010 010 0,0 0 10 010 
UQ ~OMESTIC COMPACT 0,0 0,0 0,0 0,0 0,0 O,O· 0,0 0,0 ·o,O 010 0,0 
US rnREir.N COMPACT 0,0 0,0 0,0 0~0 O,O 0,0 010 010 0 10 0 10 0 10 
Ub MIO•SilE 0,0 o,o 0,0 0,0 0,0 0,0 0,0 b,o 0,0 010 0,0 
Q7 FULL Silt 0,0 o,o 0,0 0,0 0,0 010 0,0, 0,0 0,0 010 0,0 
U 8 I 0 0 ~F. !I T I C lll lt ll R V 0 , 0 0 • 0 0 , 0 0 , 0 0 , 0 . 0 , 0 0 , 0 0 , 0 0 , 0 o,·1 0 0 , 0 
11'71 •• ~Cl~~JGN LUXURY . .o.o . o·,o o,o .o.o. o,n o,o o1o o,o o·.o o,n o,o 

·------·--·-----------------·-------·-----·-·---·---------------------------·------------~------------------------·-·-------------
A PRODUCT Of WHARTON [FA, INC, ,, 
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THE.WHARTO~ ~FA MOTOR VEHICLE "fMANO MnOEL 

TAALt 22:00 FU[l tONSUMPTION EFFICIENCY FACTORS 

I 9 7CJ 1981 IQ82 

'AGE Q} 

••••••••••••••••••••••••••••••••••••••••••••••••·-~----·~•••••••~•••••••P•••••••••••••••••••••·~·----~~·~••••••••••••••••••••-•••• 
IICtTY £ffiCJENCY F'CTDR1 ALL CLASSfS I 0~0 01 0 0,0 0,0 0,0 0,0 0,0 0,0 o~n 0,0 n,o 

. . ; . 1~1\0 1981 ~~~6U jC?~'j .'I Qll& Ill II 7 'I 91\8 'I QfiC? 

21 1n011E~Tic suncoMPACT 1 z,oo u,oo e,oo 12,oo t&·,oo 1q,oo 21,oo 21~oo ?t,no· 211oo 1 2_1,no 
ll IFO~EJGN ~URCOMPACT ·I 1,00 21 00 11,00 btOO 1:1,00 10,00 IO,OO 1'0,00 10,00 I0100 10 100 
Ul OO~fSTIC CO~PtCT I 2,00 . Q1 00 6,00 12,00 1&,00 lq,oo lq,oo IQ,nO IQ,OO IQ,OO IQ,O~ 
5 FOREIGN COMPACT I 1,00 21 00 11,00 b,OO ~,00 10,00 10,00 10,00 ·10~00 10,00 ln 1oo· 
b ~ID•91ZE I 2,00 11 1 00 8,00 12100 lb100 19,00 19,00 ·19,00 IQ

1
00 IQ,OO IQ,OO 

7 tULL SIZE I 2,00 u,no 6,00 12,00 lh,OO 19,00 IQ,OU. JQ,OO JQ,OO IQ,OO 19,00 
B ')0~1 f.SHC LIIXIJ~Y I 2.00 11 1 00 6,00 12,00 lb,OO lq,00 lq,00 19,00 ·IQ,OO IQIOO IC?,OO 

_q f!OREIGrl LUXII~Y I l',oo 2,00 U,OO b,OO ·6,00 10,-00 -10,00 10,00 10,00 10,00 ,.10,00 
l 0 . .. . I 
II lltr.~>~wAy rFFJCH:NCV f"H,O~I ·ALL CLASSES I 
12 OO~ESTIC SURCO~P~CT I 
Ll FO~fJGN SURCO~PACT I 
ju OO~ESTIC COMPACT I 
I 5 FOREIGN C!IMPAC r I 
'b ~IO•SJZE I 
1'1 F'IILL SIZE I 
\8 oouEsTIC LuxUR~ 1 
I q • ~O~OGN Lli~VRY • . • . . . . . . . . . . . I· 

0 ·• 0 
2 ·• 00 
I, 0 0 
2,00 
I~ 0 0 
2,00 
2,00 
z,oo 
1. 0 0 

0~0 
u,oo 
z,oo 
11,oo 
z,oo 
1.1,oo 
II 

1
0 0 

11,oo 
, .. 2 I 00 

o,o 
6~00 
uioo 
e,oo 
11,00 
6.oo 
8.oo 
e.oo 
u,oo 

0;0 
1.? 100 · 
&,oo 

12,00 
b,OO 

·12, o o 
12' 0 0 
12. 0 0 

b,OO 

0' 0-
lb,OO 
!.1,00 

1&,00 
~.oo 

lb,OO 
lb,OO 
t&.oo 
8,00 

0,0 
19,00 
10,00 
19,00 
I 0, 0 0 
19,00 
19,00 
JC1 1 00 
10,00 

n1o 
21,00 
I 0, 0 0 

• I q I 0 0 
I 0, 00 
I 9 I 0 u 
19,1)0 
IC?,OO 

o,o 
21t00 
I 0, o o 
I q, 00 
I 0 I 00 
19,00 
I 9 I 00 
I 9 I 00 
l·o, on 

o,o 
21,00 
I 0, C1 0 
1 9. on 
IOoOO 
1 q In o 
19,00 
I Q, 0 0 
I 0 o 00 

Cl,~ 
21. 0 0 
10,00 
I q, o.o 
I'0 1 00 
19,00 
I 9, 00 
lq 1 00 
1~,no I 0 I 00 

0. 0 
21 0 00 
1 o. o o; 
I q, 0 0 
I 0, 00 
I q o 0 0 
I q I 0 0 
I 9, 00. 
I 0, oo: 

••••••••-••••••••••••••••••••••••••••••••••·~·-••••••••••••••••••••••·~-·-·····-··~--~·-••••••R•••••••••••••••••••••••••••-••••••• 
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\,.'I NE. I T E J.l .. . ......... . . 
········-·······-·-·-----·-·---------··-·-·· 

I cnv EFFICIENCY FAC.TOR1 HL CLASSES 
2 OOMF.:STIC.SIJBCOJ.IPACT 
5 F'OR!IGN Sll~C:OMPACT 
•l oo•~f s T 1 c CnMPAC1 
'5 F'OR[Jr.N COMPACT 
6 MID•StlE 
1 F'IILL sIZE 
a no~u T 1 c LlllWRY 
9 F'ORf.:ICN LllliiJRY 

I 0 
I 1 HIGHWAY EF'F'IClfNCY 'AtTOR~ ALL CLASSES 'l DIJMESTIC SUilCO"'.PAC T 
ll F'ORflr:N SIJnC0'-4PACT 
I• I'>O~IESTIC CO"'PACl 
i 'iiI F'OREIGN cm•PACT 
lid ~4fO•SilE 
PI F'IYLL SIZE 
I !II OI.Dl-IESliC LlllCURY 
1 o J •.. ~OQE ICN Ll!lCI'~Y. 

o 4 o • t , , , o , t • I • e o ~ 

TilE WHART.CIN H A MOTOR VPII CLF. DOlAND I-IIJOEL 

TARLE. 22'.00 FUEL CONSIJf.IPTION HF'ICIENCV FACTORS 

JqQI IQQ2 lqqo 1991 199CI Jqqs l99fl 1997 11198 1999 2MO • • •, • ' I ' 

-----------------------------···-·-···-·-----------·-·---------------------------------o.o 0' 0 0,0 0~0 0,0 0. 0 . o,o 0. 0 o,o o,n o,o 
21 • 0 0 21~00 21. 0 0 21. 0 0 21. 0 0 21. 0 0 21 • 0 0 21, no . 21.0 0 21 '00 21,00 
I 0, 00 1o,oo I 0, 00 I 0 I 00 1 0 i 00 10,00 I 0, o 0 1 o, no IO,nO 1 o, no I 0, 00 I q, o o ~~~,oo 19,00 19i00 19,00 IQ,OO ·I q, 00 ' IQ,OO l'l,OO 1·9. no IC1,00 
I 0, 0 0 1 o. on I o, 0 0 10<00 . I 0, 0 0 10,00 1 o, no I 0, 0 0 10,00 I 0, oo I 0, 0 0 I q, 00 19~00 I q, oo 'I 9·, 0 0 I 9, oo IQ,OO 19. no I 9, 0 o. IQ,OO 19.00 1.9. 0 0 
19,00 19,00 IQ,OO I q, 0 o .I q, oo IQ,OO 19,00 19,00 19,00 IQ,OO I 9, o o 
I 9, oo IQ,nO I 9, o 0 19;00 I 9, 00 ·I q, 0 0 I 9,, o o I q, 00 19,00 19,00 19,00 
10,00 10,00 I 0, 00 lo.oo I 0, 0 o ·I 0, 0 o io,oo 1o,nn 1n,oo 10,00 10,00 

o.o 0~0 0,0 0~0 0,0 o.o 0 .• 0 o. n o,o o.o 0,0; 
?.I. no 21;00 21. 0 0 21 ~· 0 o .. 21.00 21. 0 0 21.00 21. 0 0 ' 21 '00 21.0 0 21 '0 0 . 'I 0', 00 · 1o,oo I 0, 0 0 I 0, 00 I 0, 00 I o, no I 0, o 0 10,00 10,00 I 0, 0 0 I 0, o 0 
I 9, 0 0 19,00 19,00 IQt'OO 19,00 19,00 19,00 19,00 ,I 9, oo IQ,OO 19,00 
10,00 I 0, 00 I 0, 0 o I 0, oo 10,00 I o, 00 10,00 I 0, 0 0 '0. 00 I 0, 00 I 0, o o 19,00 19,00 19,00 I 9, 0 o 1'1,00 19,00 19,00 19,00 19,00 I 9, 00 I'~, o 0 
19,00 1.9, 0 0 l'l,OO 19,00 19,00 IQ,OO l'l,OO 1'1,00 I 9, o o 19.0 0 I 9, 0 0 IQ,OO 19,00 I 9, 0 0 . I 9100 I 9., o 0 I 9, 00 19,00 19,00 19,00 I Q, o 0 I 9, 0 0 10,00 I 0, 0 0 . I 0, 00 \0,00 •. I 0, 00 I 0, 00 lo,oo IO,oo 1 n, oo 1 o, no I 0, 00 
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THE WHARtnN (FA ~OTOR VEHICLE nl~ANO ~DOlL 
~ARCH CUNTnOL FOR HY~~IOS 

i?J,OO MJ~CELLANEOUS ASSUM~TIONS 
1?80 ICIBI l<la2 ICIAJ ICI8Q 

• PAGF us 

-----·-----------------, .. _____________ _ 
-~-------------------------·-·---------·-------------·--·-------------------------------I OnNfSTIC CLASS RASE P~tt£1AV~ (UATIU) 

2 SIIRCOMPAC T 
3 C(lr..tPACT 
II Mlll•SIZE 
S F'IILL' SIZE 
b LUXURY 
7 
8 
(j 

on~ CLASS I-lA)( OPT 
SllACO~PACT 

C014PACT 
.!.1Jil•SIZE 
'ULL SIZE 
LUKURY 

~RJCEIAVG (RATTO) 

i 0 
i I 
12 
i J 
Ill 
i 5 
I b 
p 

CtTi O~IVING, URBAN ~I(FS I TOTAL 

18 
19 
~0 
21 
22 

fVPONrNTIAL llECAY 
sunco~o~I'ACT 
CCl.IPACT 
M[O•SIZE 
FULL SIZE 

. Ll,.'lCIIRY 

R~TE, IJSEO CAR 
I 

PRICES I 
I 
I 
I 
I 
I 

0,729 
0, B JJ 
oln9 
I I 0 I 9 
l 1 b2t 

0,922 
0 1 9b~ 
I I 0 I ., 
I I 0.1 u 
I I OJ II 

0,'375 

o. 1 <~2 
O,lbl 
o-, 189 
0,2b'3 

.9.22Q 

o,72e 
0,833 
O,CI29 
1, n t 9 
l,b21 

0,?22 
0,9b9 
I • 0 IT 
1 1 n 1 u 
I I 0 lU 

0,192 
O,lbl 
0 .t 89 
o,2b5 

•. 0.?2? 

0,727 
0. 833 
o,929 
I , o 19 
I I b21 

0,922 
0 t QbQ· 
I I 0 I 7 

.1 I 0 1 II 
I, o 311 

015110 

0,192 
0, I b J 
0' 189 
0,2b5 
0,229 

0 1 72b 
0,833 
o,qzq 
I, 0 I 9 
I, b21 

0,922 
0 1 9bQ 
I , 0 I 7 
I I 0 l u 
I i OJU 

015811 

0,192 
0,1bl 
0, IBCI 
0,2b5 
o;229 

0,725 
0 t 8l1 
0,929 
1 t 0 19 
1 'b21 

0,922 
0 1 QbQ 
I, 0 I 7 
11 0 1 II 
11 0lU 

01'388 

0,192 
O,lbl 
0, 189 
0,2b5 
0. Z?.9 

017211 
0,633 
0 1 Cii?9 
1, 0 I 9 
t,b21 

0 t q 2·2 
0 1 9fl'l 
1, 0 IT 
I 1 0 I II 
11 0111 

O,ICI2 
0, I b3 
0 I J89 
O,?.bS 
0,22Q 

o, HJ 
0,813 
o,qzq 
I I 0 l Q 

1 t b21 

o,~i'2 
0 1 9bCI 
I , ('I i 7 
I, 0 t II 
1 1 0 J Q 

o,'3CIQ 

o, 192 
0 1 1b3 
0. 189 
o,?.bS 
0' 229· 

01722 
0,1 HB 
o,qz9 
I, 0 I 9 
llb?.l 

0 t <!?'? 
0 1 9bCI 
I , 0 I 7 
I, o t u 
I, 0 3 u 

O;bCIII 

'0,192 
O,lbl 
0·,1 18CI 
0,2b5 
o,229 

0' 7 21 
0,833 
0,9?.9 
1 , 0 I 9 
1 1 fl21 

0,<122 
0 1 0bQ 
I , 0 I 7 
I , 0 I u 

·l 1 0lll 

0' 1 Cl2 
0' 1'1>3 
0' 189,. 
o,~b'l 
0 t ?211. 

0,720 
o, 1335' 
0,929 
l, o I 9 
l,b21 

0 t 922 
0,9b9 
I 1 0 I 7 
I , 0 Ill 
I, 0 Jll 

O,bl2 

o, I 92 
O,lb.S 
0, I 89 
O,?.bS 
0. ;?29 

0,719 
0 ,1!31 
o,C~29 

I, o 19 ,,,;n. 

I 

0,922 
0,9119 
I , 0 I 7 
I, 0 I u 
I , 0 J II 

0,19~ 
O,lbl 
0,189 
O,?bS 
o,·uq 

--------·-------------·---------·---··-···········-··--·--··--·--------~-~---------------------·-------·---------------------------
~ARCH CONTROL FOR HYBRIDS 

1A8LE 2l,ln GROWTH RATES, MJSCfLLANrOUS ASSUMPTiONS 
LINE ... 1.~ E ':! .•. , ...... .1q79 •. IC180 1981 lq82 19~3 1980 1985 . 198& 'ICIA7 tQAA . 19~9 

-----·-------~--·--·-·-····--·----··-···· 1 on~FsliC cLAss BAsE PRICF.iAVG CRATIO) ······-··-----------·--·---·-~-----~---·----------··-------·----------~---------------· 
2 SllllC014PACT 
} t:O~IPAC T 
II ~11l•SIZE 
S FIILL SIZf 
b LlllCURY 
7 
6 CLASS ~AlC OPT 

SIIRCO""r'ACT 
C0"1~ACT 
~ln•StlE 

F'llll·S IZP. 
LlllCIJR Y 

pRJCEiAV~ (RATIO) 
9 

I 0 
I I 
12 
I J 
I U 
151CITV D~JVPJG, URBAN MJLES I TIJTAI. 
I b I 
f7iEwPONE~TIAL OEtAY RATE, USED CAR 
181 S~RCOM~ACT 
191 C01-4PACT 
201 MlO•!IIlE 

••• CI ... lll FULl. SJZ[ 

I 
I 
I 

PRICES I 
I 
I 
I 
I. 

0. 0 
0' 0 
0,0 
0,0 
o,o 

0,0 
0,0 
0,0 
0,0 
0,0 

0,0 
0,0 
010 

.o.o 

.,;,, 
o,o 
o,o 
Q,O 
0,0 

O,ll 
0,0 
(II (I 

n,o 
0 ,.o 

n·, o 
n o 
II 0 
0 0 

•0,1 
010 
0,0 
o,o 
0,0 

0,0 
0,0 
0,0 
0,0 
0,0 

0,11 

0,0 
0,0 
oio 
0 ~ 0 . 

•0, I 
010 
o,o 
o,o 
o,o 

0,0 
o,o 
0,0 
0,0 
010 

ols 

0,0 
010 
0,0 .oro,· 

.. o,t 
o,o 
0,0 
ii,O 
o,o 

0,0 
0 i 0 
·o, o 
0,0 
0,0 

0;1 

010 
. 0, 0 
·o:. o 
.o .o 

•0,1 
o,o 
0,0 
(1,0 
0,0 

0,0 
0,0 
0,0 
o,o 
o,o 

I , 0 

o,o 
o,o 
010 
0 •. o " 

•0, I 
0,0 
o,o 
(I' 0 
o,o 

o,o· 
o,n 
o,o 
o,o 
o,o 

o,o 
o,o 
010 
o.o 

•0 I I 
0,0 
0,0 

. 0. 0 

,0 '0 

0 ·, 0 
0,0 
0 •. o 
o,o 
o,o 

n,o 
o,o 
o,o 
0.0 

•0 I I 
0,0 
o,o 
o,o 
<l,O 

0,0 
n,o 
0,0 
0,0 
o,o 

I 0 t 7 

;o,o. 
0. 0 \ 
0,0 
o.o 

.. 0, I 
o,o 
o,o 
n,o 
o,o 

o,o 
o,o 
o,o 
0' o. 
0 t 0 

1
' 

0' 7 

' o,o 
o,o 
0' 0. 

.. o. 0 

• 0 I I j 
o,o 
0,0 
o,o, 
o,o 

0. 0 
0' 0 
o,o 
0' 0 
o,o 



LIIJ£. 

,,. -, 
! ' 

t T E ~ ........ 

lHE WHARTON EFA ~n VEHJ[LE ~EMA~O MOOfL 
MA~CH tONTROL ~OR Hl~RIDS 

TARLF 2),00 MISCELLANEnUs ASSUMPTIONS 
, JQ90 •. JQQI lqqz IQQ3 lqqq JQQS IQQb 'qq., 

I 

,~()fl 

'Ar.E lib 

lqqq zooo 

·-·--·---------·---·-·-·-·····---------------·-··--·--·--.~---------·-·---------····--·-----·-------···-----------·-------------IIDOI-1F9TIC CLASS RASE PRJC£/AVG (RATIO) 
21 SIIOC(lMPACT 
31 r.n~o~P~CT 

Ill ~~~l'l·Silf 

. 0. 718 
0,1133 
O,qt_>q 

0. 7111 
0. 833 
o,qzq 

0' 713 
01 83J 
o,qzq 

0.7 08 
,. 0. 8 3 J 
o,q2q 

Sl FIILL SIZE 
bl LllllliR'I' 

I I 0 I q 
I, b21 

0. 71 7 
o.~B 
O,Q2Q 
I , o I q 
l,b21 

o~71o 
0,8B 
o,q2q 
I, 0 I q 
l,b2l 

0 ,.71 s 
0. 8)3 
O,Q2q 
I , 0 I q 
l,b21 

I, 0 I q 
I, b21 

I , 0 I q 
I, b21 

0' 712 
o,eB 
o,qi!q 
I, o I q 

01 71J 
0,833 
o,q?q 
I, 0 I q 
I, b?.l 

·0, 7 I 0 
n, 8ll 
o·, Q211 
I I 0 J:Q. 
I, &Z l 

0,70Q 
0,83l 
o,q~q 

I, 0 I q 
1,&?.1 

I 1 0 I II: 

1 
8 001-l PRICEIAVO (RATJO) 

'· bll '· &21 
il 

q 

1. 0 
I I 
12 
I l 
I q 

CLASS ~A)( OPT 
SllnCOMPACT 
CUI-IPACT 
~ln•SIH 

FIILL SIZE 
LlllllJR'( 

O,Q22 
O,QbQ 
I , 0 I 7 
I, 0 I II 
1~0111 

O,Q22 
O,QbQ 
I, o I 7 
I , n I II 
1 .• n 3 u 

o,n2 
o,qt,q 
II 017 
I, 0 I II 
I,OJII 

'O,Q22 
O,QbQ 
I, 017 
I, 0 I II 
l,031J 

O,Q22 
O,<Jbq 
I I 0 17 
I, o I 1J 
I, o 311 

O,Q?2 
0 1 QbQ 
l. 017 
l, 0 I II 
l,031J 

O,Q2i! 
OIQt,q 
I , 0 I 7 
I, 0 l II· 
II 0 3 u 

o,qn 
O,QbQ 
I , 0 I 7 
I ,·o I a 
1,0311 

o·, qzz 
O,Q&Q 
I , 0 I 7 
I , o I u 
I 1 .0 lll 

o,q?2 
o,qt.q 
I I 0 I 7 
l I 0 I u 
I ,.o 311 

o,qzz 
0' Qb"1; 
I , 0 I 7'' 
I, 0 Ill 
J 10 Jll. 

ISICITY DRIVING, IIR~Af..l '-'ll£8 I TOTAL I o,&lq O,h2J 0,627 0,1132 O,blb 
I II I I 

0 1 &111 O,&llb 01bSO O,b~S O,bbl O,bb& 

IJIEVPO~If:NTJAL OECAY RATE, IISEO CAR PRJCE!I 
i81 SIIRCQUPACT I O,IQ2 O,IQ2 O,lq2 0 1 1:Q2 O,JQ2 O,IQ2 0 1 1Q2 O,lq2 0 1 IQ2 O,JQ2i. 0

1
1Q2 

iQI C!0~1PHT I 0,163 ·o,j&l O,lb:S 0,1&3 O,lbl O.Jbl O,lbl O,lb3 0 1 lb3 , 0 1 1&1 O,l&l 
201 I-IIO•Sll£ I 0,11\Q O,tfiQ O,JIIQ 0,18q O.J6Q O,lfiQ O,.l8q, 0 1 JAQ 0, 1 1!111 O,I6Q O,t8Q 
211 ~IILL ~Jl£ I 0,2&5 0,2&5 0,2&5 0, 1 2115 0,7.&5 .0,2b5 0,2&~ 0,2b5 0 1 2b5 0',2&5 0,2&5 
?·21 .. ~IIXllRY . . . ............ 1 .. Q,22q .. o.?zq o,22Q o,22q 0,22q o,!2Q o,22Q o,zzq o,zzq o,22~ o,z~q 

---~------------------··-----------------··-·----------·-····-···--·~---~----------~-----~----------------------~---~--------------
MARCH CONTROL ,OR HYBRIDS 

~JNE .•.. 0. . t !I' E "1 
lAALE 23,10 GRO~ITH RATES, ~ISCELI.ANEOUS ASSU~PTIONS, . 1 

... . .. 111'10 ... 19QI ·lqqz lqq3 ... :lqqq JIJQS lqqb JIJQT J<IQ8 JQqq 2000 

------·····-··~----·-···-------·-····-·---~--·--·---~-----·-··-·-----·---~~----------------------------------------------------1 DOMfSTIC CLASS RA~r PRJCl/AV~ (RATIO) I . 
2 SIIACO'-'F'ACT I 
J cn~o~P•cr 1 
Q Mln•SilE I 
5 P' IlL L S I ZE I 
b LVliURY I 
7 . I 
8 Onu CLASS MH OPT PlliCfiAVG .(RATti!) i 
q SllncrtMPAC T . I 

io CO~P~CT I 
II MIO•SIZE. i 
I 2 FIlL L • S llE I 
I 3 LIIVIIAY· I 
I II I 
jS CITY l'lRIVINri, UR~AN MIU'~ I TllTAL I 

.o,l 
o,o 
0,0 
o,o 
0,0 

·o, o 
0,0 
0,0 
o,o 
0 ,.o 

O,b 

•0,1 
o,o 
o,o 
o,o 
n,n 

n,o 
n,o 
n,o 
o,o 
o,o 

O,b 

•0,1 
010 
0,0 
010 
0,0 

0,0 
o,o 
0,0 
0,0 
0,0 

0,7 

.. o,l 
. 0. 0 
o,o 
0,0 
o,o 

0,0 
0,0 
o,o 
o,o 
o,o 

0,7 

· -o ,I 
o,o 
0,0 
0,0 
0~0 

0,0 
0,0 
o,o 
o,o 
0,0 

0,7 

•.0, I 
010 
o,o 
0,0 
010 

0,0 
1),0 
o,o 
o,o 
o,o 

0,7 

·0 I I 
010 
o,o 
o,o 
o,o 

0 10 
o,o 
0' 0 
01.0 
o ;o 

0. 7 

.. o, I 
o,o 
0,0 
0,0 
o,o 

0. 0 
0. 0 
0,0 
0,0 
o,n 

0. 7 

•0,1 
010 
o,o 
o,o 
o,o 

' o,o 
~.o 
o,o 
o,o 
o,o 

0,8 

•0,1 
o,o 
o,o 
o,o 
o,o 

0,0 
o,o 
o,o 
0. 0 
o,o 

0,8 

•0, I 
0. 0 
o,o 
o,o 
o,o 

0. 0 
o,o 
0. 0 
0. 0 
o,o 

o,il 
!"& . I . b:l 

i7 EliPnNf·NTPl DECAY RloTE, US£0 CAR PRICES·I 
i 11 SIIBC II"'" ACT I o·, o . n, o o, o o, o o, o o, o o, o 6, o o, o o, o o, o 
IQ co~PACT I n,o n,n o,o o,o o,o o,n n,o o,o o,o 6,o o,o 
20 ~o~Jn•SI7E 1 .n,o o,n o,o b,o ri,o o,o o,o n,o o,~ o,o o,o 
i' 1 ,., Jt L :; I z £ 1 o i n n , o o , o n , o . o , o o , n o , o o , o o , o o , o o , o 

· 22 .. Llll!IIAY . . . . . . . 1 o,o . n,o n,o · o,o o,n . o,o n,o n,o o,o o·,o o,o 
····-~----··--··---·--·-···--······-······--··--·-··-······-·····-···-···---·····-·--··--·~---·-·----·-·-·--·--·--·--····-·--·~---

A PRnnlJC:T or wHARTnN f.rA, INC, 

·•· 

.I 
!-' 
0'1 
-...J 
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n~r rlHAp TI.HI U'll 1~111 VEHI Cl r N.ti/INO ~IH'lH . Ara. Q 1 
MARCH CIJIH IICIL FOil 11vnu 1 D1\ 

T 1\lll F. 211100 CONSTANT Al'l,JIIS T ~l"H ~ 
Lltll y./\rl I. IIAEl. I l M ,,,, IQAII I !Jill IQ112 liliU I qAtl .1 Q"'j ·I QHb 1'167 lqM IQI;\Q 

-·----~-----------------------------------------------------------------~-~-~~---------------~--------------~----I AVAr.fO-l(l oln o In 010 010 0~0 nlo 01 (l 010 n 1n n,o n,o 
2 [I' IIC:I'I'II"f,( nlo 010 010 o,o 1'),0 0,0 o,o 0. o. o,o o,o o,o 
} f.I"IIC:11'~1'i·:lf IIIII . n, n o,n o,n o,o 0,0 0,0 0., 0 0 f 0 I 0,0 0,0 q [I'AUI·II"•:;c -0 1110 •ll 11JO •O,QO •O,'lO •O,QO •O,QO -o,qo •O,QO .O,QO ·0 1 QO •O,'lO 
'j [P AU '4P':fl _, ,oo • t , II 0 •I ,au •I, 110 •I, II 0 •I I IIO - i ,11'0 •I, tl o -1 1110 •I, tl o •I ,II 0 
(o ~ ,. Ar "~"' ·; r: II ,Ill o,nl 0,01 0, o I 0. o I 0, 0 I 0 I 0 I n, o I 0. 0'1 0, 0 I 0 I 0 I 7 l PM' n'-~f'•";ll (1, 0? .n, oz. (1~02 0,02 0,02 0,02 0102 0102 . 0' 02 0,02 0102 
1\ r ""ft t , '·',. r: r. 11,0 o,o o,o 0,0 0,0 0,0 0. 0 n,o o,o o·, o n,o q 1." 111 ''"'Pr:H (1,11 0,(1 .·n •. o o,n 0,0 fi,O 0,0 0,0 o,o o,o 0;0 

I 0 (.PIIUII!'r;c -0,75 -0,75 -n;7c; -0,75 •0,75 •0,75 -o, 75 •0,75 -0,7'; -0,75 •0;75 
II [ r AI.F HPI~II -I ,on • t , Oil - t. 0 (I -1, no •I, 00 ·I, on -I. uo -I. 00 •I I 00 - t'. 0 0 -I • 0 0 
12 l P II llf'lt.lpr;r. ll,ll 0,11 0,0 o ,·o 0,0 0,0 010 o,o 0. 0 010 o,o 
I J li"M~N1N;II 11;0 o,n 0,0 0,0 n~o 010 0,0 010 0,0 010 0,0 
I II [PII!;n~tt.>c:;(;' u,n l',n n,o nlo 0,0 010 010 0,0 o,o 0,0 o,o 
I 5 li'II!W~IP(:;tt n,n 0,0 010 ,., 0 o,o 010 0,0 0,0 010 0,0 010 
I b [I'ASP~I"t;C ·I • on · •I ·~ 0 0 •I, no -I , n n ·I, no ··1.00 •I, 00 ·I, 00 ool I 00 •I, 00 .. , • 0 0 
I 7 [PA~rPII'Glf -I I hO -I I hO .~I I bO -I' 1,0 •I , b 0 •I I b 0 •I ;bO •I ,bO -I I bO .•I, hO •I, bO 
I B r ~'•r. t r.11 111?0 0 1?.0 o,?.o O,i'O 0,20 0,20 0,20 0,20 0,20 0,2ri 0,?0 
I q r.ASo\IITr11l(lJ o·~ o 0 10 010 010 o I o· 0 1 0 010 011) 010 n, o (110 
~0 KF'tllhiiY II. I' _,10111) ·011'11\b •0 100b ~0 1 00b ·O,OOb •0100b -o~oo6 •0100(! -o.oOb •O,OOb •0,001) 
21 lii·•VIIMIQ •I, Ot>O •I,OhO •I.ObO -I I OhO •I,ObO •l,ObO •I, ObO •I,ObO •I, ObO •f,ObO •I,ObO 
22 (IP'·'VIIIIf.+LF'YF ~In nlo o, o· 010 0 •. 0 0,0 010 o, o · o,o o.o o,n 010 
?J rc 11, 1 i'-1 1111 n.lo 0 ·• 0 010 o', n 0,0 010 0,0 0,1) o,o o,o 0,0 
?II I' r:tl t I I • I o 0 0 ~~~-n o·. o 0,0 o·. o 0,0 0,0 010 0,0 o,o 0,0 n,o 
?t; r>r. 111 2.? ·I o 0 I 010 01(1 o-~ o o'. o o,o 0,0 010 0,(1 o,n 0,0 o,o 
?b rrnl?i'-17113 (I I 0 nlo 0' 0. o·. o 0,0 0,0 0,(1 0,0 010 0,0 0 •. o 27 r>ntF "A vr·• h,OJO Q,?.hO IO,bQO i I) 1 7 t 0 1 n., u !l o 10,27.0 II I 'bO ·12,700 IQ,SQO lb10QO I7 1SQO 
Zl\ PF'Rtt;+ nlo (110 010 0 •• 0 010 010 010 0,0 0,0 0,0 o,o 
2'1 I'IMI'IITII oln 1),0 010 0 ·• 0 0,0 o.o 010 010 o,o 0,, 0 o,n 
10 Plll'lr:T n :~ o o.~ n,o 0,0 0,0 0,0 0,0 010 o,o 0,0 o,o 
ll P11mrn 1110 0111 010 010 0 111 0,0 o~n 0,0 010 (1,0 010 
1i! · 1'111''1 T n .• o 0,1) 010 olo ll 10 0,0 n~o 010 o.o o.o 010 
13 Prt/NIHI n, ,, 0 11'1· 010 o~n 0 '0 010 o,o 019 1),0 n~o 0' 0. Jlj r11ttr:~T 11,11 n,n 010 0 1 0. 010 0. 0 010 011) o,o o,o o,o 
15 l'rrUIIAyr. II 1 ll'l/1 o,n'lll n,o'ltr o I OQ'' O,OQil O,OQU .O,OQII 0 10CIII o,oqq 0,01111 0 1 0QII 
1b r•Hntv• rr 1 a 11 10 olo n,o 0,1'1 olo 0,0 0,0 010 010 nlo o,o 
l7 I'H5r 11:·1 'ln • 1111 n '~Oinoo QII 1000 ()o,ono Cl0 1000 QO,OIIO .Q0 1000 1)01000 QO,OIJO C!O,OOO 110,000 
Jll SII•WIII'I/\V n,n 010 0,0 010 010 nlo 010 0,0 o.o o,o 1),0 
1Q SA•~""'''"vn-v 11111711 n In 1 n 011)70 01070 1)1070 111070 0,070 o~n7o n,o7o 01070 01071) 
110 St"•nPiliiVF -v r_l 1 II 010 0,0 010 0 1 0 0,0 o,o 0,0 o,o n,o 0,0 
II I SP'VIIII t .Ill i' ,) I. II ?0 I ,a?.o I I 11?0 I 1U20 I I 1120 I I II, 0 I ,1120 I I II cO 1,112o 1,1120 
112 SC~'VIIAC:+t.F lllll 01(1 n,o 010 010 010 010 0,0 o,o ·o, O· o·, o· 
u 1 ~r.IIVIIAr.ll o·~ o o 1 n 010 010 010 o.o 0,0 0,0 010 o,o 0,0 
IIQ Sr.t·IVttl•r.F' (II II o,n 0,0 nlo 0,0 010 0. 0 n,o o.o o • o 0,0 

~ ll'j r,r,•IVIIA( T Ill 0 0 10 11,0 010 011') n~o 0,0 010 010 o,o o,o I 
Ub !\(~IVIIAf!) 0111 1)10 nlo 0 II) o,o 0,0 010 0. 0 o1o n, o .. 0 1o """" 0\ 117 sr·•v""t.n 11,0 o.o 0,0 o~Q 0,0 fl,O n,o 010 o.o o,o 0,0 00 
118 5C 1WII'•L~· 0 10 0,(1 010 nlo 010 0 I 0 ; 010 0,0 n,o n,o o,o qq :i('''VIIftl T o,n. I) II) 010 o, o 0,0 0,0 o~o '0 I 0 n,o o,o 0,0 
50 sr.••v•r.~·"" 0,/l 0,1) 010 0,0 010 o,o 0111 n,o Ito 0 o,o o,o 

--------------------------------------------··------------------------·-------------------------------------------
II I'IHlniiC: T I_ IF' ~ri-4AHT11N .rr11, INC, 
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THt. VHHIPTnr~ E.FA ''II VfHICLF: flfi4AIII') MfliiFL 
r•t.Pr.tt, CIIN T ROL rr·)R HYIIR J I'S 

TAnLE' '211,00 CONSUNT hOJ.II!\TM~NrS 
LINL van LAnfL 1 r ~ M 1~1~ IQ~o JQRJ IQA? JQ~J tq~~~ JqR~ tQA& IQ87 JQAA IQAQ 
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