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ABSTRACT

Purpose: The purpose of this study is to analyze the efficiency and productivity of the quality by integrating
the product quality and service quality of global automobile brands from the customer's perspective.
Methods: In this study, the data from JD Power and GoodCarBadCar.net were used to analyze the efficiency
and productivity of a total of 24 automobile brands (10 luxury brands and 14 mainstream brands) between
2009 and 2013. For this, DEA (Data Envelopment Analysis) and MPI (Malmquist Productivity Index) were
used.

Results: The mean efficiency of the quality of global automobile brands were 0.725 for luxury brands and
0.587 for mainstream brands, which suggests generally higher efficiency for luxury brands. The productivity
of the quality of global automobile brands increased by 16.1% for luxury brands while it decreased by 3.1%
for mainstream brands.

Conclusion: The study provides a theoretical implication in that it emphasized the efficiency of the quality
viewed from the customer's perspective, and investigated the quality of the product and that of service in
an integrative manner. In addition, this study provides also a practical implication in that it suggests how
to set the sales goal by the brand and how to manage according to the characteristics of the brand to the

managers of automobile manufacturers.
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v= ARsAE AgEAR 1] D 3 UD Power)= 28 Alak FA2ANA Sl AHak BRAETE §)9] Abeat
Biod va 52 F4 a5 Adoa skl d3A] ] BA=S] 7lokKia)w= 191, @di(Hyundai)+=
391= BMW 591, ¥4 ~(Lexus) 89 WU £ 43E ARt 2oy s AxdA= 2 =9 58 54
o] &= olo]d 4 LF, 84 9 AMS W7 - o]E nfg o Bt we| Weks FHtal Aldstolof
ghh(Korea Economic Research Institute 2015). &4 2 A 7918k A oin] AtE=9] A3 vj&S 9
n)3tE Z(Luo and Donthu 2006), 2 AF A2 A= B@E=S] Blg&do] oj= AE A=A E TAHe=
T RN MEFH HxE AT 5 vk
gy Absa s 84 9 ALl #t MAATES E 7HA eAlE Adnh A, AAATES 7Y
o] oA EEAT AE BA RS B, a4 BT A AF EA| gkt (Papahristodoulou 1997; Oh
et al. 2010). o] zpFate] FAE ofgA AL A5 Totetal, olg g Fdo] jEE AA = &84
I S AmEE AL 710 AAE e AES AMElEd F23 988 8 Aot}
a 3

A4, 7]Eol = g AsA B & A£%3] gy HPark et al. 2005;

]U}(Klm 2012), o} Egdow AmE o P%i%}D}(DevaraJ et al. 2001)
AFE FAT AR F & A Fr AR oloAE S A ER I8, AHEAt
AzgAe A APS vS g&Fow Bujata g3 5= oS Aol

AR, AYAFES AHEat B AT WS Frled 2y A5 A2
AEL g HAEER FAE AF XEZEQE BAsta Jornz s 548 ngsh degs FHsjof
3K (Yousefi and Hadi-Vencheh 2010). I8 P2 A5} B
BAER FEsha, 7 HAsl 849 QS SAste] Has Aot

ojof] & A+-¢] o] oA S2E Asat BA=o] AlE FA% Aus A4S Tt $49 &
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= Aed g s Aotk
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1l

TAEHAJALE 1740 A Eol| o]0 2= AT TAE sldst=d 2o o] 24 w4 &
A R}, 37 A= Al DEA(Data Envelopment Analysis)®F MPI(Malmquist Productivity Index)E A
gt} 4gd e 22 A5a BREE A% AT A £ a8 S B4 rixgte g

oAM= A7 AaE ot AXE Vst i Aol AR AT e AR
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2. o] 24 wH

2.1 AFgAe AlF F43 Auls F2

g2t FAY FAE APATES AEate] Akl Qlolx FF AxGA F4, Asag dne] 54, 4
o1ZA¢} BHH A7t F5 o] FUHPark et al. 2005; Park et al. 2010). sk Ao $H4¢) Witz 71¢]0]
IS MEsh= Aol okl 1] 7]ls MEEtA Ho] Auj2o] Fogde] wfg- Fasttal & 4 JrkKim
and Cho 2004). o]o] we} ¥d A5 AE 4 9o = Ao~ -] 848 7238+ Ryu et al.(2001)

< A2 9] FA Ugk A7t T2 Ak A FA 2AS FATL AASHAA Auas F4| gk A
T7F dashs 9Assith Ki :

= m(2012)2 As2kek o] AR 71t Fot S % Ar|H s vt Dadh WA
= Al FEE oflet o] & AYshs uA AMus F4o] Fasittal siglon, 714 44 StuE 9l Al

I
S AR =g Fo] g 27T 89S WRTh o]2d o fr 2 & dAFellM = Aeake] Al FA I Mu s E

z
ATl A BT} sk Al FAS AR FA - FAE dnh I 0] A Al 7ol E Al
AAEE Fustr] 9t ==ska JriHong and Kwon 2007). =3 5
axp Aol g Qlste], AlAke] AlF FAET] oy} U7- FAE HAH FesAL A=), oeF #Hske
Oh et al.(2009)0ll M= Alake] 4 3o m 7] AH] H-&-2 vtopxl o 55 Hl-§-& S7lesittaL Ao mm
W F4o] T8 L% AJAFeSi Tt
oj¢} gEo] & ATt A thFaA}; s AH| 2~ FAS g, 1 S A& 5] 317 AH|2olt), Park et
al.(2010)1M = 4 H] AH| 2 A7) T Q%) FolRar vhar ZZ3F 01| Fullerton and Taylor(2002)+ AH&
A} Qu] My o] FA o gk AE Fste] Al 4 s o meke] AAIE WAL, Yoon(2012)2 2+
2k Q] A2 FAo] i W) fogk dafo] gtk S WUSITh whebA 2 AFelA = AlF F49
Ak FA D U F4, AR FAQ A A FAS Ao RN AE FAY AHs FAS SEHoR

g Aotk

s 7199 84S B4 = A A BA At b8 A& 42Fo]th(Ha and Choi
2014). 53] U199 7|& ATEL2 UF-E Absak A ARke] g &de] Havh FAS glom, M 53} 7]
Ao gl thgt A7) FE53F AA o]t Ham and Yu 2000). A=k 7199 84S B4% AFES Ay

&
W, Moon(2003)& 3kt 252 7195 £33 137] 7199 284S vladly] §ste]

DEAE AHE3IITE o] A
ol = 199295 200297H4] F2 22 Asal AZGA Q] AR, nAGA FHY 5 FYES, E)
F7IEoldE AAEHSRE gt 84S Bl R4St B4 Ay} 939)7]e wEt g&Ade] A WoldE g

Stk
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Adf, 71oRap7t s lell A AdAdstar IARE S APl akate] =871 Adsste] Wid sfelel A el A
A A= Favt 33kl ek olo] wht Yoon(2010) =il AFs A AlE2AAE] A8 Q= BAE S
Z7aly Halso] F238HS AALERIt H3F Park and Jang(2009)& AHsl Blol] wpe} Fojahs 4n|#ke]
A Sl B d7-E sl A= 2uAe] e £4o] et it

o)A Y Apsate] BlEo] whe} Ao vl o] GepA|n, vjZe
slojof dt} eyt tiEe] Ayd el = Asak AxGAE a8 Wal 45 AAlst
and Hadi-Vencheh(2010)el1 1= A-sat 7194 o] obd AIFHE a84d& Boto, 1 AlFe] 47 B4 @i Bile
H Aol HA] stk HelM @A Adth

a8 Bg B A s 7 AHEAk 2l =S DMU(Decision Making Unit)2 ato] Fe}d 4 &A% 584
=4 S FAF 3 Yoon and Jeon(2010)2 AHIAPE W= Q1A 8k AReat BRlEe] - dul g
of 9 71d = vk A& AsISIT ol AHATES v oR & Aol ded] AeAt BAEER
ob Al skete] A sk Aol ofyel, It dnt BAER Eete] B4 Aol

rulo

O

3.1 @7 9 A=A

2 ATE 22 AsA BAEE S Hlsel g HAE R FReka, 7o) B AE FAI Au
FA9 584 9 S AR 98 Flolth olefd HA BeE xRl S 2 Asa HAs F 2470
(A BAE 10709 it BAE 147D)E Ao Asisich i HilEE ofFEH(Acura), oF-tl(Audd),
BMW, 7€ e(Cadillac), $191YE|(Infiniti), W=ZH(Land Rover), @A (Lexus), ¥ 7 (Lincoln), HEA 2=~
=(Mercedes-Benz), 25 (Volvo)o|t}. ¥ut BA== 4B #|(Chevrolet), A gFo]<# (Chrysler), 54(Dodge), X
Z(Ford), GMC, ZtHHonda), @dt(Hyundai), *=(Jeep), 7]°HKia), "}t (Mazda), HAHNissan), Z~H}F
(Subaru), =L EHToyota), Z217A(Volkswagen)olth, o] HAHEES MA3 o]f+= E AFoA] A1L3E JD
Powerdl| Al HlaL ooz AAstaL, & A9 BA7IF &t vl= A Woll A el Bl=o]7] wjioltt,
27178 20093 K-8 20133744 0] i, #4425 JD Power®} GoodCarBadCar.netol| 4] 343+ Hlo]E| & o]
allth & AT vl Al 22 Asak A= 584 2 S Bk JlolBE s AsA) 4
oA T ARER 22 89071, 78 A7) ol TAs] A3 o A7|E BA7IRte R A
t}. JD Powert =&Y AHsaf Bl Ao gt AR|AE0] AiezAl 2435 oijd Eshs Al AdE

Ao sy, wid Az 7Y R AR B a5 dder AR AA@tHChang  2010).
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GoodCarBadCar.net2 229 a2t AZPAEZEEH 2= g ARE Wol FX|sh= Alo]Eo|t),

3.2 59 W 42w 44

DEAoﬂfﬂi Aol Y= DMU 1] 4 a84& 574617 v, Adide] e whe} Fojwa=s} 4
WH42] 47} A|s+HE ). Banker et al.(1984)2 DMU9| 4=

E]‘HO]E gotar skl ol gk 21E S8k 42 A4
A B AT A= DMU & atefstal Absak 549 a843 s SAT A7 ad o s 79
o} AR E A4S

FAHEE D Powerd IQS(nitial Quality Study), VDS(Vehicle Dependability Study), CSI(Customer
Service Index), AF&EWSFE &S AHEE9HHong and Kwon 2007; Oh et al. 2009; Park et al. 2010;
Fullerton and Taylor 2002; Moon 2003; Yoon and Jeon 2010). FY4 %4 Z 1QS¢} VDSt A% #4, CSI= A
Hl2 F4 o st 1QSe AAREA x| sfdstaL, Al ZPM :r'*u‘?} AAEE WFOR Y F 90U o] A A
Aol A7, W&, 53, °1E1IFM 23371 @l did F4E& W7k Zolth VDSE WlEd AR vt
T IAES o R A 124€ E?l oz, W7, 8, Qe o] & A ZAnke)

o Aol 2
2500 e 42 WD Aol 2, 1059 VDSE Al A% FUIAL 3 B T A 21

CO
r\‘
N
[
m
r

%‘] 177 H il > o U
FHE Agle] oA E FAH oz 2ARg ﬁOIEi AE F4E ST IHoZ B 4 Qi) ¢, CSI
A ko] a2 Mu| ol #3E Frpolth AHs Ak 9 F 3 o] AR|MH|AE B IAES Yo r A4,
T 5 A A% Al Auz, A o) AH] 2 5 167] el tig F4e B Aol nE, Aujs A4S 54
3l gk o g BF3%tHGannage 2009; Kim et al. 2011).
tF5-9] <Table 1> 20093 H-H 201397141 9] S 29 A& BA= & 24719 Al =243 Au)x £49 &
A4S SAG = AHeE BN, S 7)s BAES e Aol 1QSeF VDS A5 1009 A
FAR S DR, 2L WG-S5 FHo] Frh= oujolt). CSIE 10004 o2 Hg7t 5575 F4do] ¢
Ttk 3S ofn)gh)
Table 1. Descriptive statistics
Classification Variable Mean S.D. Min Max
1QS 109.58 15.61 73 170
Input VDS 156.66 34.64 71 260
CSI 785.65 36.49 716 862
Output Sales 506,994 550,779 2,403,542 26,306
3.3 4
2 AT a4 AFo| A Z2H ATk BAHE] AF FAT AH| 2~ FHE FESe] 49 284 2 A
A& Akt gt o] & 9lste] DEAE o] &sto]l AEAQl 8438 Hlug & MPIE o] &sto] SEj2lQl A4t
4E AT
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Data Collection Comparison of [ Comparison of

(JD Power, A . .
DE Efficiency MP1 Productivity
GoodCarBadCar.net) [— —_—

Figure 1. Research model

3.3.1 DEA

DEAE 9] 2 42849 715X o]&sto] o7l DMUS AHlA &84S 549t} T8 DEAE &84
DMU®| 7821 #Htel] 235 7ol WA 7Fs Aol theh 783 BEE Algsty] Wiel 24t DMUS 8845 574
gk opu et TR AlA TS RS ATk DEAC] &3 584 412 HE&% DMUZE S84 0] 7|
flato] Wxw S hdS AlAletaL, &4 0] H7] fJste] HHAaAAL s FYLAY & B SIAAC sk
AE8 A gl Het ARE A

DEAY F9A 88 (Input-oriented) E3H 3} A=A (Output-oriented) EH o2 UH =, HA 1S 51+
8k wkxlo] Zjolo] whel Asfzlth. &3k CCR(Charnes, Cooper, Rhodes) X33} BCC(Banker, Charnes,
Cooper) ®go] dwrd oz 71 de] ARgHr CCR 282 DMU9| 7|sae4dS S48k, DH:O T B A

=

o] HI&-S MY ERE 7R 4 flo] A 84S UehlE A 9n|git). CCR 232 Egh 1Rl &

‘ﬁ(CRS Constant Returns to Scale)°]ghe the] AlEES Gl e Adks= 7o A 74]211,3_551% 714 s e

=, a8 A7k atRe adet 7led At 23E FElE vepdus wle] Sk ofof whe} BCCREL CCR
2890 SAE F531] el R 7PA(VRS: Variable Return to Scale)E 7183t 4= 7144 84S

&t/ afm R digk Boleks AT 9&5}0}"3‘3} =, BCC B&2 R a3& Al =53 7l=a s

< YER® CCR 239 Fitxstel=® CCR 23 vls) &84 H47F & DMUZF 9 o] vepdtt,

mlo m

3.3.2 MPI

DEA= 94 AlAolA o] A2l g84S S48kt Hlste] MPIx= AR Wste] o2 g&4 Wsks gotdd
4= A Chen and Ali 2004). MPI= 7] A 849 W3HTEC: Technical Efficiency Change)2} AHe] A A9
7144 WM3HTC: Technical Change)e] w22 EHHTHCooper et al. 2004). 7|&4 a849 W3l Fv) w3}

2, R AA A T 7190l 71ZF té t+ 1 Abeloll 7 EEF Q1 71l Debd A A =AE et

A AA Y 7]=A W= /\]ZJ o] Wsh 7] W3} 5ol ofal AAE e WA, AA, HE ToE2A 7199 A

A ZEA N AE gujgith =, 713F 18} t+ 1 Afolol]l Z1o] AAl =¥t aglo]l 7P a8l VIdER
TAE 254 77 (efficiency frontier)ol] 7M7HXH 7% JH, w2 HolA WA 7]& EEI7F dojdt Zo|thLuo
and Donthu 2006).

3, TECE 5584 W3HPEC: Pure Efficiency Change)®} 7FRE&4 W3HSEC: Scale Efficiency
Change)?] ¥o.2 ¥3¥t}. PEC= DMUZF &84 476 driy H2d=AE 5435}, SEC= DMU7|F 759

A (economy of scale)E& v AL GPE=AE =43},

O
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4. &4 23

4.1 7E 24

Hoodis 2 A5 HYsEE A 43 MU F4S BRHoR a8 £49 a84S mots]
213te] DEAS A8kt DMUE 2248 AHsaf BHillzo]al, 53 F9lakol tisle] wop Be AE3S e
DMU”} & &40z == MEX 8 BCC 28 S o] 8315t <Figure 2>+ BH= i ujg} A7F F49]

0.90
080 T ‘\\‘_/_\
070 + -

0.60 ~

L B e e e S S St e -

0.40

2009 2010 2011 2012 2013

—t4— Luxury brand = -8= Mainstream brand

Figure 2. Efficiency of the quality by year

A BHE F4] G848 Agte] Aol whet My o2 714319
AFE FAT A2 F4 el Hlste] wiE FEo] Hap wolkithE A
29 AFat va=o] HlagAo] AAH R 34.4%0] ol2nw EZ tu] wjZEo] wWo 6;05‘4 lc
HsEE FREe] AR, ag BAso] Ha 0,725, Ayt Bl Hy 058708 AubHoR g H
o
-

o). o]z 7] wz«»ﬂ o] 2145
] O

AT Aduk Blewo g84o] =tk Halsd G849 Aol SR 589077 HAE o]9<l 2010
7P AkaL, 3 AR 2 20126l 7 Zi
TAHoZ AHEH, 15 B = BMW, =248 (Land Rover), WAt~ =(Mercedes-Benz), ¥
W Bl Eox= EE(Ford)7t 571d &< BCC &&4 A7 12 5ste] &84 oA /el 287t §l=
Aoz vfotdt), agF HA=oA #AA(Lexus)9t 1 (Volvo)i= 2009d3} 201000 &84 A47F 10]9o4
1 o)% Hvk epetelalar, 19U (Infinit)w= 20121399 &40l YA Bl E &40l At} URk Bl =0
A G| (Dodge)+= 2009~20104, A Z(Jeep)™ 200933} 20124, =2 ENToyota)+= 2012~2013d9l] H] & &4 o]
3, YA 7]kl Aol vl a&AQl Al7lel= BHA(Dodge), AZ(eep), =8ENToyota)e] o2 &8
3 Nde] o x7) woke
g8, <Table 2>9] 7H¢ 2 8% o= 20133 7|02 WA ot #ohlambda) gkl A= o] Slck
OF-2e] BAHEE2 BMW 5 HE2Ad2-W=(Mercedes-Benz)& WX|ul o st} &3], dA2(Lexus), #ﬂ
B (Chevrolet), GMC, &TtHHonda), "}2*tHMazda), Z~HF#+(Subaru), =8 EHToyota)= 100%= H2AH|2-wl=
(Mercedes-Benz)& WlIx|w}raloF #4]¢] & "33 AYs Bleg de = ok sl tisEAl Absa Bl
ol Ad(Hyundai)9} 71oKKia)2] 2013d &84 242+ 0.2967 0.211% ©]5 HA=r} &3k At Bal=9] 20134
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H B&Ao] 0.5002 A} v aLa sk

Table 2. Efficiency of the quality by the brand

o

o,

a84E AEsl AAdsoR Hs AR Ukt

Classification DMU 2009 | 2010 | 2011 | 2012 | 2013 Reference(Lambda)
Based on 2013
BMW(.278),
Acura 519 .559 445 .520 478 Mercedes-Benz(.722)
) BMW(.839),
Audi .652 .584 .945 642 .549 Dodge(161)
BMW 1 1 1 1 1 BMW(1.000)
. BMW(.722),
Cadillac 492 .644 .568 487 .553 Mercedes-Benz(.278)
. BMW(.942),
Infiniti 461 .554 .466 1 .356 Dodge(.058)
Luxury Land Rover 1 1 1 1 1 Land Rover(1.000)
Brand Lexus 1 1 747 .820 .809 Mercedes—Benz(1.000)
BMW(.827),
Lincoln 811 .359 .351 391 227 Land Rover(.039),
Mercedes-Benz(.134)
Mercedes—Benz 1 1 1 1 1 Mercedes-Benz(1.000)
BMW(.230),
Volvo 1 1 589 .363 .326 Land Rover(.618),
Mercedes-Benz(.152)
Mean 794 770 711 722 .630 -
Chevrolet .990 1 874 .857 .805 Mercedes-Benz(1.000)
BMW(.812),
Chrysler 197 .136 172 463 .130 Dodge(.188)
Dodge 521 .805 1 1 1 Dodge(1.000)
Ford 1 1 1 1 1 Ford(1.000)
GMC 157 .270 .205 175 .166 Mercedes-Benz(1.000)
Honda 706 .653 483 575 .554 Mercedes—Benz(1.000)
. BMW(.633),
Hyundai .281 .303 .294 .307 .296 Mercedes-Benz( 367)
Jeep 748 1 1 731 1 Jeep(1.000)
Mainstream BMW(.515),
Brand Kia 507 | 296 | 219 | 248 | 211 Mercedes-Benz(.483),
Dodge(.002)
Mazda 1 1 134 113 .095 Mercedes-Benz(1.000)
. BMW(.785),
Nissan 1 947 1 470 487 Mercedes-Benz(.216)
Subaru 297 .195 145 177 155 Mercedes-Benz(1.000)
Toyota 1 1 1 .902 782 Mercedes—Benz(1.000)
BMW(.3502),
Volkswagen 1 1 .262 284 313 Dodge(.6498)
Mean 672 .686 .5b6 522 .500 -
Total Mean 722 721 621 .605 .554 -
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e B 2 AR G842 5T+ AW, /PAR 0] W3t Fol§ A nid $AF At

b B oo A= 200958 20133714 9] Ak WElE E457] Yete] MPI 48 2853t} <Table

Co Fo= AN Cooper et al. 2004). TECE=
714 §%*éﬂ HsE ofnjsh= Ao, 7]§)e] ol wake- 4, qFRe] BAl AF 5 VI 8 t+ 1 Afole] 7H
g Auh 7SI E=AE SAS TCE AR A 71&4 ¥gE 9n|she Zoz A% 874 9]
W3l 7] %1:&} 5ol el AAEHE Ve WE Ee HEE 543 o]E vEeE MPIE waleiA A Ed, MP
o] F7h= TEC(0.443)9 ®&] TC(2.362)7F v 2 93 mx7] wjiolth. 53], TCY F7iole T3
2010~2011dellA 215.6%7F S7Fste] MPIS] 5o F5dtal vk =, AAH 0= 7|&9] X H7} dAste] MPI7}
S7FeF S-S vpeldt 4= 9t} B8k TECE Byt 55.7%7F #asisisd, ol dAl4og SEC(0.613)7} PEC(0.723)
of e} 27 & S F3U7] wiEo|uh. TECE PEC9 SECY] o2 & H . PECE DMUZF &84 A
of dup Hg=A], SECE= DMUZF 1R AAE o= A% GAA=AE F4g) weps] S2d HlEe &

FEade] YR QAR 53] e AT DA Bajel /144 el AUk vod,

»oﬂl

o

Table 3. Productivity of the quality by year

Period(Year) TEC TC PEC SEC MPI
T2(09-10) 1.063 .966 916 1.160 1.026
T3(10-11) .038 3.156 .337 113 1.205
T4(11-12) 937 1.116 1.224 765 1.045
T5(12-13) 1.010 915 7122 1.400 .924

Geometric Mean 443 2.362 723 613 1.045

<Table 4>+ Z2¥ A5} B Fi YIS BolEth 15 BAEE 16.1% v Aol 713k wka
Auk BAE=E 3,19 WHE A o] Zasgit) g Bl A Frtol= TC(2.473)7F TEC(0.470) Btk
ggko] a1, Unk B = TEC(0.424)7F TC(2.286) Bt} & JS v Ao Yeldth &, i3 Bilss
712 A, ek BAEE 7Y AAER] a8 dFS TR W & 5 9l
=5 oA A=ZUeep)7t 7H H& A S7HEQ] 167.1%% HolF=4|, o= TC(1.920)7F
TEC(1.339)0l wl&] & g n|zl Axjolt}, 1 thgo & Ak F7hHEo] & BA=E X (Dodge)E 125.2%
o] WA F7HES Holw, A X(Jeep)9t nHZFA R TC(1.745)7F TEC(1.291)el vl & AgS Fot whehA A
Z(Jeep)ot FA(Dodge) o] A2 32 719 AAAQ &899 S7F Bobe 73] Ao Qg slow &

=
i

Sl
Hhd o] 71 e AAgS Bel Bl wpti(Mazda)ol I ©)E 61.0%9] WASS AUE Aog et
o] TC(1.602) Huth= TEC(0.243)= 18 A ojt}, E2nl7l(Volkswagen) = 60.6%2] AAH HAaE& Holed|,

w2t (Mazda) @b P72 TC(1.366) K.t} TEC(0.288)¢] 98ke = A e Aolth. uwlebr] nf=tHMazda)$t
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Table 4. Productivity of the quality by the brand

Classification DMU TEC TC PEC SEC MPI

Acura .386 2.829 .845 458 1.093

Audi 436 2.688 .866 .503 1.171

BMW .632 2.786 1 .632 1.760

Cadillac 486 2.747 .966 .503 1.334

Infiniti .337 2.796 762 442 943

LB“;:;? Land Rover 1 1.939 1 1 1.939

Lexus 371 2.859 .840 441 1.060

Lincoln 432 2.745 615 703 1.186

Mercedes—Benz 474 2.574 1 474 1.221

Volvo .394 1.343 .b88 671 .529

Geometric Mean 470 2.473 .834 .563 1.161

Chevrolet .328 2.733 .886 .370 .895

Chrysler .342 3.026 .237 1.446 1.034

Dodge 1.291 1.745 1.067 1.209 2.252

Ford 442 2.666 987 448 1.179

GMC .353 2.697 .602 .586 .953

Honda .353 2.550 .849 416 .900

. Hyundai .376 2.705 .806 .466 1.017

Hastream Jeep 1.339 1.920 1.001 1.337 2571

Kia 334 2.841 .610 547 947

Mazda .243 1.602 242 1.007 .390

Nissan 454 2.194 778 .583 996

Subaru .393 2.458 513 .766 965

Toyota .366 2.304 841 435 .843

Volkswagen .288 1.366 .5b6 519 394

Geometric Mean 424 2.286 .652 .651 .969

Total Geometric Mean 443 2.362 723 613 1.045

4.3 %

A AT F2E Asat B e BA Y sE A A4S et Rl R F40 g843 AL
& WS <Figure & EEHS hE, IS AZHOZ 2x2 EYAZ P Aot =Ll
NEGOR /H25E DEAS) B, AZHE 12 ol §39h (A 27 BAE FA9 B4 AL vae
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Figure 3. Comparison of efficiency and productivity
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Park et al. 2010; Devaraj et al. 2001). PFA| 2o &2 2452 A=) EAS 1dslx] ¢a dFHo=2 84
AAAS H A S CH(Yousefi and Hadi-Vencheh 2010;). webA] ¥ A= 228 2Hsa HREE 315
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