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7HEE dohhtta 7Hgsta ol g A9

£ Uehlr] o8 AT AR L 337
EdE st F 9 29dg e
A 89 HE: AF BAY 7|gE vgd £
Vet ™ (&3] AH 29 intercept factor- ©]

1#
o

AN oy Moo
N

Lo Lo

3 REG) E O shus 34 7 71dE viE e
g F71EE Yol (E3] 71871 89 slope/

z

linear factor ©J2tz F-2t}) ojglg M&EFAA
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A $ith(Fornell, Johnson, Anderson, Cha,
and Bryant 1996; Reichheld and Sasser
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(Reichheld & Sasser, 1990), £3 3714 A
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AT M FEIE AL "711 447t old 1A
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2.4 GSCA (Generalized Structured Component
Analysis)

ojglol = GSCA W& disiA Addid
(GSCAS B8 AAE 7140 FEE Hwang

and Takane(2004)& #11).
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o}

= A%A% GeIARN BFAALAL 5
A% @2 23R Bal, GSCAE ka3
5 BAE 4(3) A2BHE PROB v 73
A drt. £3 GSCAE AFFY ¥ *¥6§€f’~ ol
§8 FRPPARYR SRR, GSCAL A
A9 Eaﬂ%E% AZRETE FolA ﬂ%A

-
wn
=u]
=
[
\I 0.
EEEJ
-\‘i
28

°] 7} itk

GSCA°1W APEE dSEFA Agd Ul
Aele} 7 H &2 Yehd & sled, o8
EV(Explained Variance)gt 3l¥ 2(4)¢ #o]
R

V_I_SS(‘I‘—FA)
SS(¥) (4)
A E%Zﬂ%&% AYeFE AFE  RFI

73 (7].7(} ﬂ] Ok

model 2 3o 228 g v wsle ol
rRer=L ST ,
f* (5)

3) RFTE Bentler and Bonett(1980) ] l'ﬂ*] 3 FEATEEA oA AR NFI(Normed Fit Index) 9 SAH HH2lo)u NFI7F MLEMV GLS

ol g8} 7= E'_M RFI 4 (4

7190l gl B JolF T4 ’a‘ﬁ ke s

AYEAT x35H M4 2006 8Y

Z 58 FaAe Aol tath. a3y 2002dds A¥b)d] ofn] 710 o]230H,

ol 5170
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J5)elM [ 1%&%
EAzeln, fM& oﬂa

£ A5 vedd 3
4 RFI=.90& 2

st} 23o] A3
st} 2go] 4o}
0, BRUPRERAN B

gAY szoz2 9o

ATl AHE AR “l% 837 719< A%
ZAFGH 1994 ® TS (CS_94), 1994
IAFAE (Loyalty_94), 1994954 1996
Az 3d7ke] 719 wiEd (Rev 94, Rev 95,
and Rev_96) Ago|th. nANELe} yAFHE

v o= A8 wER (ACSI:  American
Customer Satisfaction Index) B4E AH&&H%

t} (Fornell, Johnson, Anderson, Cha and

Everitt-Bryvant 1996).
3dxte 71y viEd REE

AExe] deE o ¢

A$A vgd B dn Uk gepd 2 47

drae 719 WEd A5E 21 HEAA B4
AHgatgen, o2 2}55 T3 21 H3AA 7
d Ed A5 v =g 2eE A
(R D& 213y LTEA 712 BAFE Ve
W},

(E DM & 4 1%, 19949914 199537
A 719 wEY e gAsgon 1995d A
199697HA = 2t $71e A& & & g a9
199593 19969 719) wlEd AHg9 Aol
FAALE v fgH oz Jepdth(t=-0.40, p>
0.50). & A} AlFo] 3wlo] Exs] B33 vl
A 7S TH|dE B5T Wol giA %o}
AT metd B e NE Aukoz 3dzt v
o HjEdo] HPoz trsts Aoz sHystgrt
a8 19943 nATEESL 19943 1AFHE
of 9 vjx1, 19943 nAFA =} 19943 %
B 1996974419 719 ml&ge] ¢AH o 4dgs

oAt n 7P Eaeh. 19943 aAREEE 719
LES ouoﬂ 7};(4140;1:} kg u)x
sttt ool digt A AAA
(28 Del Jeht oot

Bagh EEUR Hagt Aoy
Rev_%4 9.81 1.16 7.41 12.39
Rev_95 9.41 1.09 7.25 12.03
Rev_96 9.48 1.09 7.22 12.09
Loyalty_94 4.25 0.07 4.06 4.48
CS8_94 4.36 0.09 4.17 4.50
4) RF1=.902 <|&2¥o| 7|ERF Lt} 90%0]d 4B+ 2 st 52 vshich
5) Rev_94=2.7 (SD=0.26), Rev_95=2,9 (SD=0.26), Rev_96=3.0 (SD=0.26)
6) & AdMe 3zt Zidvizdza g ARt ole ARSAY AR A AHYE YE
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(2 1) nAET IASHE Tl ofEele] WAIE MYS AMLEIURY

CS_ 94 » Loy 84

(28 DA AANE ZEoX ZE A FEL 34 (intercept) AA\Fe AF AAHS Az)
ng nEden, ol IS e dukd @] 02 9 7S] WEge] J1Y AP S igE w
A AZ FAFe FEEY 24 A4 gEL V1Y on, ole 1994d9 719 wiEdE depdo
vjEae) Mt A whddls Ao, TS A& (&, oleld BAE HOE THEW, Rev_94=1x

ﬂ_.
=
oX,

O,

A Eﬂ?(mtercept W49 linear ¥WF)7 Intercept + 0 x Linear ¢ Zo] ®t}) 3d, A3
A #ED AuEol Uk B (intercept) AA™M  (linear) AAWTE dAHE 3979 7149 wWE
T d#d A4 G 12 nAsided, ¥ d9 W H=E Jedd. geby e dawe
(linear) AT Add AA & 19949 71 & Y FA¥SY Fage 47 199449 714

A WiEde] A% 0, 199599 A5 1, 199639 wfEe] HAyst 39zt 714 iAo FE W
¥ 28 1A o2 4o YEhld thed S Yt matd AAEZARRdAME
zrt A AFEe Hddtel 022 DHHA ohsH
ol A AAHTE ned A2EMIAE A
[Rev_94,Rev_95 Rev_96] o] gt Ao
10
=|1 1 [Intercept,Linear] 3.2 24 &
1 2 (6)
AAIRFAREE AR AR A&, A
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Jair e FEATZEAHE 32 o]83t} (Duncan,
Duncan, Strycker, Li, and Alpert 1999). ©}
2 G7dAs SELTEALE o8d

el AMOS 4.01& AHgsted AT @& F48tn
2P AR (goodness-of-fit) & ALteIA
——1‘21‘4’ FEAZZEMNWE ol L5l nAutEL

Agte 2L 2 7 A S diEstn 3l

, FENTFEEE S AL g v ¢ e
Y Az A sl 2#E 9] Haiie 4
% 15078 o}4ke] #E47} %3‘5}‘4 (Anderson
and Gerbing 1984). &4, FEAT2EAYL
dEAQASC] AAEES O]TJ— Acke 7H st
A A3 g Yl 7 xet Z5E FA T 0
gt aERee 9% 2 uf$ 7] &(negatively
skewed) WIATEEE o|F1 US 7540l vf¢
=W (Fornell et al. 1996). o]2{g ¥|F & X
oM FEAFZEAWLE AN e 2HE 7Y
7] JEct. B3, FEAFZEAYAAM vHFE
EE g5+ W (Brwone 1984) o] d7le 1A
£ 273 v}
Aoz JyAoz ¥ xEFY B 7Y

o
2

i

dl

t
Y,
2
rlo #d
-5
re
Er
o -u

N |

i 3
"“3]' olg{ gt B4 A7}
4| o] #iAo] vf$- oA A},
& ?01]*15 ol doll A AFE EAHEC] 2A
HAT 19969 % 71 viEda BHd exjpge
FAbo] &2 Ughom(-0.46, SD=0.14), 1
FEF7L 83740 343 7Mdo &9 Heywood
go] WAG Aoz FAHAG

oo FEAFREAYY tE YotE 1A 2
87 gen, digk 5 SR PLS(partial least
squares) (Wold 1973 Lohmller, 1989) ¥4 %

H
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a3 & 4 A& Aotk PLSE AdFez
FEF Bl v ERY IA 9
17 deve 34 /A2 sled, PLSY 7t
2 9de A7} A9e el AAAez
44 Aze| deht AYAE vAFE 294
= BAFES AZA Zdhe Aolth(Fornell,
and Bookstein 1982; Jreskog and Wold
1982). R3AYIE 5AF °‘°]h o] et 23
< Hwstd 1 ¥ A 2Y L Az Aol
s oYk ageR PLSE" oM e ojufdt
719 miEye] WA sl Fo] B o] AA AR
g /M & Rd83 de 7HE Bdd)rt oo
T 9d& AYx o

olgigt FAA FAPE W7o & A7
FRES M7l Yl
GSCAER: NMEE FAFHY .
GSCAT FEATFZEA Y Hl8] o3t 2-& Aol
A & A7l 2ot Adeltt. 4 GSCAE AL ®
2 PAME A2 52 234E A3dvn gA
Sith, ¥ GSCAE AA B4 @ 348 el &
Aol AEE 7ol 8 &on| Heywood
F8ol dojUAE FeTHGSCAS B A
§ 2+ Hwang and Takane (2004)¢]
. B3 GSCAE AZ9 o& AAdE
REAGA AR AgTeEn o
TAL AR RE S AEE 5 )eE 2oET

x o e
o

=
>

1_.
EON

3.3 &4 &z}

(28 2> GSCAY 93 FAAFHRE Y F
AARE Hol 20} BE FFANEF 2FAJE
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= Ak
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(O3 2) g4y F82y

N =83
EV = .9964
RFi = 9955

1

~

o4

infercept 0
\1 227 77 !

Loy_S4

CS_94

(a8 2)9] FHZFoAM el vhe} o]
TAM AN AAGFFARF(HIRY) &
AsE ¢ 2 Ad™sn Sivh (EV=0.9964,
SD=0.0005: RFI1=0.9955, SD=0.0006) 1
W oEg A 23 A4S deted 2749 diek ®
FE-SFTEI (N3] o2 s g e 1345?
| %& 29)3 SHARF IR &t dgs
24 (quadratic) 02 EHI 23)-7 AFRY
ﬂé}‘ﬁv}. 27H91 EHOJ Eﬁé%% =

O

fr 2
12 r2

N

w2
!
=3
rEl
Jp
}.ﬂ
¥ rr m\o o,

o E}%E“éJ %74] #& EV = 0.9955 (8D =
0.0005) ¢ RFI = 0.9945 (SD = 0.0007)°]
CFARFY BA HE EV =0.9966 (SD =

-3

-.03

Rev_95 “1‘@

Linear

a2 Rev_@b

0.0005) ¢ RFI =0.9958 (SD = 0.0006)°|t}.
9$d] mEAST g 2ow M3 udo)

ge T o 2do) vle ¥4 ARE o % 499
oo 2 Yok Be ode 37k o
#g % o A48 uae ol sletel BVl B

ﬁ—"

# 2ol 2 wimslg . Bootstrap WHS ALLES
o, 1007/19) EV Bootstrap &S Hieto
GSCAZ %88 ¥, %4 2859 $49 RV =
gkl Aot ASAE t-testZ B8l A A
I A% 9eREY NYRye] BV H#dEe 9
A9l zto]lg Helr(t=-12.79, p<.00), ¥ 2¥
3 o]alR o] BV HEFL §949 Ao
A E%THt=-1.48, p>.10). Ty AYRFPL
SR EOE AuEd oo BAFcZ R

o }ﬂl

m\m
h:
e

7) ol= EV7F 24 Age 7/HE 289 24 (closeness) & 49

AYEAT H35H MdE 20061 8%

gk A 7hEo]

7] g golt.
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Aolg BAFa glov FARYde vFoHd
AR zo]E Holzg £ A7dMe NPT
€ % #MrYez A8t

HEF PHRYAME A5 B 34 Fdatol
9.64(SD=.11), A% W9 4 HHdgol -.13
(SD=.05)°]", 2% §AALE f3 498 1
dF 1 ot ol A WA A2AF AHY 1994
d 714 siEge] Ho] 9.6409, 71 WEde
248 24} 717 B BaA ez vl 0. 13‘4 e
ste 2o AT + gl 1994 1A%

B AF W5 %ol ZHE A1 glen (2. 27
SD=.01), oJ¥ 199449 @A w2 £F9 14
FAEE 7 714 B2 7Y 7Y WHEd e
Jehl 2 &S on|ddn, 3 19949 a4 F
ATE 719 viEdy ¥g FAHd 202 R
g2 AP (-.03, SD=.01), °l& 1994¥%
A B FEY 1AFAEE I 7S]
2o 1AFAEE /1 1A S &) 71 W&
o] F NI Gre $FO0E Tade A BY
20 ol ANELY FAET e s 2
7199 wEd ZaFEA 134 L 1S Hl
sl W& Holu gldw Alojth 19949 % A
HEE GA) 199485 DAFH T GO FolTt
4ake iz (97, SD=.00), °J& ¥ $F9 o
AREEE 71 7)ol & 39 IAFAEE
A &S BAE &, A 38 4%S 1
AE o8 2459 dAR At 7Y wjE o]
A Y A E AdE o g nAREET}
L Ve o] dAEY dYEE Aoz &
T 9tz 4T 4 vk B 19943 nAgt
o AFiss AYRgd 2R BAHCE &
o g9l g nA L Yes ¢ F AT
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d+(e.g.. Bernhardt et al. 2000)
SAEE FE $4S Agstn a4
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2 o B UL} e A FHR A7
g AP, ol #A B3| ACSIt 714
e 4714 W3k Folo AAZ oW F 9%
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A, RS A57 71 &Y F4714
W3} Folo} A2 ofm AL T Uk A
2 A TH B EAs7] s B A=
2 e EAQ FENS A3A0E SR
t} 2 AolMe= AT A2 (latent growth
curve model) & ©]&% F2HA ] RS FA o}
7] st 71&e E2] AHEE T Q1= LISREL ©]
U4 PLS7IYY EAHEEE /NAdE Generalized
Structured Component Analysis (GSCA)zZt=
AZe 3R 483 24 AR 248
t} o] F Y8 FREAH ARG ALdHE R?l‘?i?l
E2 oy Ao 24 sotd AR(4E 89, 3
29 719 0BG ADE FEHAD APPEE A
g0 ¥4 a5k,
oIl AT A
HRAAM 147Gl g
B

N

Sl

7

o}
--— —

o
2 ff £ 2 ¥
r

ok
= o
[
- i
o

bt

AA 71EH;@+54 %}
A7 HEdME A

Sehs A2 Sl
2 uhe Zo] aARERS A IS B,
2 A7} Y739 F viAlE 9FHo] S

AL H3sH M4z 20061 8%



0|3% Wy

12
=

[

=

0| 7|ge} selHof| ofx|

=
Bl

2ot

i}

ol U a7 AWLYFIURY

mﬂﬂﬁmﬂ%mmmﬂ%m«%@ﬁ%?&@%%%%11
G (e U RO i L B - I OO R
o._o‘_.%adﬂun._c_aum]o -k o T X o ol W ¥
R S IO i TR T = M A S
go WO Moy M R e W ew L a TNy N
i HBog B T 5% o na DYy Ry A
.mr,_ﬁo..._we,ﬂlmu_laﬂk‘_ﬁﬂﬂﬂaﬁl%ﬂwq.%oihudu7.b._n_monm.=_%o%Aw
T B o L S R ook oW o oy W
LA E h Mr oo e R S g
AR - T i o R
= ol S G S~ g S R R O TR
QMHHHMLEWH_L._#LEW@ﬁwwﬂ.%lﬂﬁMA%H&uﬂlmqmlo
o N — W T B B} = o N o = o
Leg Pt pho bR E Yt PwpsFdlT P
CER T R op Py e B g T e T
FH sy W, o B o Lo T
< ﬁamﬂﬂﬂ@“ﬂﬂr@%.@%%_{.Mlﬂrsodr},@a
e A B - LG O o ® or X op L ogp
S Mo 7o ﬂﬁﬂ%7ﬂﬂ%ﬂeﬂﬂ%1&% 0]
B oo M ul of & X2 — o T X E
.Au,.r‘Ul.Iﬂ.ﬂmL.Z__/ o) & o F oy o~ = 1]
oy B 5 o N WG M Ko = & X ) ~
ol R L w T T T Ao E s o mop B LA
o M T W AR E AT SR N RO W R KO
o %o o T ool W MR W TR T BT OB ook TR MM o A
DTO,ET%ﬁmaim«?%%wqnﬁmmwoaﬂ%%ﬂﬂ%m“%
ﬂﬁﬂ%7%ﬁ%#&ﬂﬂﬂﬂﬁﬂrﬂdmaﬂoﬁdr. ey
CR I RIS i R i L A i N L S N =
muAoﬁ%&ﬂ%ﬂ%%%Wé%ﬂﬂWMﬁﬁ%mMWmmﬂﬂ%_@%
RpwRhEs _agx®"Na®sol T~ bLIls
o S TR ST A T RO T
ﬂ;@u&m@qw@ﬁ%%&EMRJWOA%Q?%%W@o%W@
bR 5 2 = X A Em Y T M3 og mo R TNORT
Q%MROMHW%M1Vﬂﬂ%ﬁc_amﬂﬂr.omﬂﬂ&mﬁéﬂz%
T Mz 2% "mEW® dog ™ 4 plm oy o
Mpgeppe’ da T cshplel 2o &,
Mo KR TR o N T L owmn S RO gy x5
LIULH.N?,W.J#NOJH@.O}&IALNMEE ])lﬂLiO&OO;OO‘EcdlATc E OMO
IR N, S . B WA B A SR e
I S e T Rmw T T ® R o
iSSP EETEES ST S NN S ES T
T = ™y T~ = =
A Ea Ve ERagv g e gy W ©NTHE
T =0 ol ol oR T | oA ~4_6x#ﬂ:x]ﬁ¢.
o o = BN oA TET Ry bR e MO _
) 9 o7 zo N %o ®" W T furi A & o urth ol & w o
]MﬂL.ULlL.IﬁA _VL;A_.A_ i _AOZ_OU oh T LAl
S Tl S R I S RN S
Hgy aFda =T o <& Mg 0o & of % 3R E R K

1217

Journal of Marketing. 68

“Customer Satisfaction and Share-

oiAE T, 18(1), 113-132.
holder Value’,

(2004),

@8’

Anderson, E. W., C. Fornell, and S. Mazvancheryl,

4 e #4d

[e}

Edz b5

2
=2

SEEIEEE

2

T
FOAT %357 M4E 20069 8Y

&8
¥
o33}

4



Yot - g8y

(Oct.),172-185.

Anderson, E. W., C. Fornell, and D. R. Lehman
(1994), Market
Share, and Profitability: Findings from
Sweden,” Journal of Marketing, 58(July),
53-66.

Anderson, J. C., and D. Gerbing (1984), "The
Effect of Sampling Error on Convergence,

“Customer satisfaction,

Improper Solutions, and Goodness-of-Fit
Indices for Maximum Likelihood Con-

firmatory Factor Analysis,” Psychometrika,

49, 155-173.
Bernhardt, K. L., N. Donthu, and P. A. Kennett
(2000), ‘A Longitudinal Analysis of

Satisfaction and Profitability,” Journal of
Business Research, 47, 161-171.

Browne, M. W. (1984). Asymptotically distri-
butions free methods for the analysis of
covariance structures. British Journal of
Mathematical and Statistical Psychology,
37, 62-83.

Duncan, T. E., S. C. Duncan, L. A. Strycker, F. Li,
and A. Alpert (1999}, An Introduction to
Latent Variable Growth Curve Modeling.
New Jersey: Lawrence Erlbaum Associates.

Fornell, C. (1992), "A National Customer Satis-
faction Barometer: The Swedish Experience,”
Journal of Marketing, 56, 6-21.

Fornell, C., and F. L. Bookstein (1982), "“Two
Structural Equation Models: LISREL and
PLS Applied to Exit-Voice
Theory,” Journal of Marketing Research,
19, 440-452.

Fornell, C.., M. D., E. W. Johnson, J. Anderson, J.
Cha, and B. E. Bryant (1996). "The

American Customer Satisfaction Index:

Consumer

Nature, Purpose, and Findings.” Journal of

1218

Marketing, 60, 7-18.

Hwang, H., & Takane, Y. (2004). Generalized
structured component analysis.
Psychometrika, 69, 81-99.

Ittner, C. D. and D. F. Larker (1998), “Are
Nonfinancial Measures Leading Indicators
of Financial Performance? An Analysis of
Customer Satisfaction,” Journal of Accounting
Research, 36, Supplement, 1-35.

Jreskg, K. G. and H. Wold (1982). “The ML and
PLS Techniques for Modeling with Latent
Variables: Historical and Comparative
Aspects,” in Systems under Indirect Obser-
vation: Causality, Structure, Prediction, I,
H. Wold and K. G. Jreskog, eds.
Amsterdam: North-Holland, 263-270.

Lohmller, J. B. (1989). Latent Variable Path
Modeling with Partial Least Squares. New
York: Springer-Verlag.

Meredith, W. and J. Tisak (1990). “Latent curve
analysis,” Psychometrika, 55, 107-122.

Reichheld, F. E., and W. E. Sasser (1990), “Zero
Defections: Quality Comes to Services’
Harvard Business Review, 68, 105-111.

Rust, R. T., and A. J. Zahorik (1993), “Customer
Satisfaction, Customer Retention, and
MarketShare,” Journal of Retailing, 69
(Summer), 193-215.

Rust, R. T., A. J. Zahorik, and T. Keiningham
(1995), “Return on Quality (ROQ): Making
Service Quality Financially Accountable,”
Journal of Marketing, 59, 58-70.

Schneider, B. (1991), “Service Quality and Profits:
Can You Have Your Cake and Eat it Too,”
Human Resource Planning, 14, 151-157.

Tornow, W. W., and J. W. Wiley (1991). "Service
Quality and Management Practices: A Look

Aods5toiL x35A XM4E 2006\ 8



2AT0| Jlete] 2ol olls Yol Bs AT BRLYIHLYS olgl WYE

at Employee Attitudes, Customer Satis- Least Squares,” in Multivariate Analysis, P.
faction, and Bottom Line Consequences,’ R. Krishnaiah, Ed. New York: Academic
Human Resource Planning, 14, 105-115. Press, 391-420.

Wiley, J. W. (1991), “Customer Satisfaction: A Wold, H. (1973), "Nonlinear Iterative Partial Least
Supportive Work Environment and Its Squares (NIPALS) Modeling: Some Current
Financial Costs,” Human Resource Planning, Developments,” in Multivariate Analysis, P.
117-127. R. Krishnaiah, ed. New York: Academic

Wold, H. (1966), "Estimation of Principal Com- Press, 383-487.

ponents and Related Methods by Iterative

BYSIE M35H MdE 200641 8Y 1219



dgH - g8y

Latent growth curve modeling for the relationship among
revenue, loyalty, and customer satisfaction

Youngchan Kim* - Heungsun Hwang**

Abstract

Practitioners and academics alike believe that customer satisfaction and loyalty are
positively related to financial performance. However, results of past studies have tended to
be mixed and are more often than not rooted in analyses of cross-sectional data. This paper
is devoted to evaluating the general relationship between customer satisfaction and annual
revenue of firms from the perspective of longitudinal data analysis. Specifically, latent curve
modeling approach was applied to identify an overall temporal pattern in change on annual
revenue over time and at the same time to examine the effect of customer satisfaction on
the overall temporal pattern. Moreover, the proposed approach enabled to accommodate
inter-relationships between customer satisfaction and its antecedent and outcome measures,
which were in turn likely to influence the links between customer satisfaction and annual
revenue. Other contributions are methodological. Firstly, the parameters in a latent curve
model are typically estimated within the framework of LISREL and related methods such as
EQS and AMOS. Despite their popularity, these methodologies involve many inherent
limitations which include the appearance of improper solutions and nonconvergence
problems. Furthermore, Maximum Likelihood estimation (MLE) is predominant in the use of
these methodologies because of the many advantages it offers over distribution-free methods
for parameter estimation. Nevertheless, various shortcomings do emerge. For instance, MLE
estimation requires relatively large sample sizes. It also imposes the strong assumptions of
linearity and normality which sometimes stand violated. Additionally, despite its apparent

robustness under conditions of moderate violations of multivariate normality, MLE involves

* Associate Professor, School of Business, Yonsei University
** Assistant Professor, Department of Psychology, McGill University
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asymptotic standard error and chi-square estimates which themselves are not robust when
these violations occur. Moreover, chi-square estimates are sensitive to sample size
variations. More recently, PLS has been promoted and used as an alternative to LISREL
because it alleviates some of the latter's shortcomings. Despite its rising popularity, the
method also has its limitations. In particular, all model parameters are not estimated
simultaneously and an overall measure of fit is not provided because the method is
essentially nonparametric. Findings revealed the significant, long-lasting and positive

impact of customer satisfaction on annual revenue. This relationship was found to be
mediated by loyalty.

Key words: Customer satisfaction, Longitudinal data analysis, Generalized structured
component analysis, Latent growth curve model
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