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Abstract

The Customer Satisfaction Index (CSI) model belongs to the category of social psychology and
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needs to be measured based on observation samples. However, because the model belongs to the
uncertainty equation system, there are some problems with existing algorithms and formulas that
need to be solved. Partial least square (PLS) algorithm of CSI model does not convergence certain-
ly or its convergence rate is too slow. Some papers offer the last formulae for CSI but which is not
robust or not comprehensive. In actual work, the multi-layer CSI model and multi-group CSI model
are proposed, but there are not suitable algorithms for them so far. This article introduces the
achievements of our research group in these aspects: finding the best iterative initial value, en-
hancing the convergence rate, further more giving a definite algorithm; giving a suitable and com-
prehensive formula of CSI, giving suitable algorithms for multi-layer CSI model and multi-group
CSI model. Our results have been used in many enterprises.
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1. ME#ARRERRSHhEENSEENRR N _REE

Customer Satisfaction Index, fij#x CSI, FH e JL-HERAE NTRE DL 4 B0 PR i = R, i
B, RS T AR SR EE . RS SHERE, BT OEES S 0BT
ZER, NILE NZE TA 2 DB A . SR Fornel B4R 110G, L0 2 00 VERF RAEAR
WrR N, HNHH) 2. RXAMEEANZ M ERE, ERERL R RN R E R ER, M
SR AR LA AR 2 i 1 BX L R A XA G AR TR R A, A S N H I T
NI 32 AN A5 7R T 347 A OO 5 i e PR AR R ) R RN [ PR B AR . B CSI BRI FE 5 A BTk N
1SO9000 #xifk, TR RERCNALES OISR B 2 s, SR, AMIXE—DRIE P HEE. A
AR L EBN AR, R RS YE E 7, AL A e BB A — R IR S i, (R
S FLIN B T VR R R /N 5

ATE —A~ 56 [ 2 9 R BERR AL (18] 1), & — T 54 77 R4S Y (Structural Equation Model) [2]. Hir
1 6 MEMBR(RETR) & n ~ 7 BAVBIE LE, BEAZEER 9 MERAXR, FATHAKPHH %
For. BATEFRX WL ARG, MR, Hplfss a4 R, 2250
iR R R EA R, fETRAR, FIAREIEMRRREELE LR ENGE NS g, 2R,
T B2 RAE KR RBAVEITT S 9, ~ 7, &, (BEERPTR).

SER T RERE AR — AN T FEA, B IR R B S B EAAR ,  1 AR A TN AR SR TR,
TF— AR B BT, BT x vy, Rone MR SR AT, Xk
RIATH R B 1 kR o B AR S — 3 N AN, e, Y DU 45 R 78 St )
S TRRAEFES HWNER R, — RN RRH, — AR ITE.

K 1 RIS AR B2 R B 58 R AR W) RN S5 M T R4 . VR AR & 2 IR A A2 ELAR IR, BT A
BANERER TR LR NS AR, B MEH T EARER, TRBEAREE 151,
JE TR ZEAABEALE, XGRS 1 RoR .
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Figure 1. US customer satisfaction index model
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FATR AT TR R — iR G5 W T R L(1) . VRN TR — B RBOERE, XHALRrrZET
XTHCREM, 282 0o — MRS R 2 AN S5 A B 22 Ta] (A P AT Bz HE AT 215, ek 53
TR T =M. (HR A — S g i 7 AR B S AR B A L EL AR ROV P, L e SR B B ] A
AT =M ZAEHAEIA T DASC Bk B mT DTS . WA T IR 4L(L) & k + m N,
Hrp k MAAZE, m AREE, KBQOLEUREEILFELy, Aln RBGERICHN B, B m Tk,
TTRAQ)MAEBMERZREILEE, EMRBOERE A mxk AR, AT, WERITRAEQ)RT DI RA:

n=Bn+IT{+e, (6)

HABEFRN &) = (&) -
FAIIEIRE X = (X Koy ) U=k o S() SRS t AN E AR R I AL A
Bty = (Vi Vi ) T=tems dd e = (v v ) A= (A Ay ) ORI REALQ) A A

JEA:
X =08 +&,, t=1---k (7

BT LA -
Vi =Am+ &, 1=1-m (8)
KFHEFEICTE, 2 X = (X, X ) s Ay =L, @0 &) =(el, el ) Y =(Y o ¥n)s Ay =1,94,
gy = (&g ) FH LRBATEE, (7)@)TT AR
X =Ay&+ey )
Y=An+g (10)

Ly = (vl ) @ =(@ely) Sv =18y 0=1,0a0. @) 6)TEHLN:
S=yX+e, (11)
n=oY +g¢, (12)

(6)« (7). (B)EfE—HLALM T G5 T AR B3 B AR /A A2, 2BALLi(6) (11). ()W dnit. &
ATHE OB 2 U RN L B U ARG )2 R [3] [4] [5].

SEM A WL AS & O, FLRHASRARRN, UYL, 727715 (4-5) 8 (11-12) h A AU A& C R,
HARHTTIE R BT IR/ B AR, I e R T A E TR, TR R RAME—, [R5
WARIE—A. B EERATEIEE WA Wik 3% (Partial Least Square, PLS) [6] [7]5 1 7 Z &%
(Linear Structure RELationship, LISREL).

W77 Z W52 (LISREL) R A4S JBARR D AR A T 77 22 5 N 1% S AR R ip 7 ZE B an tE — B, 20 fBh A
S TR RE S MR A R M AR ST RN RS, TR £ /b e R BT LIS 2 2 D7 145
MITRAFE L IS H U T o XA TR FEARST B AT ER A%, RIMEEERAH ], (U A A —
B, R RS AR, B LR ESERR LA .

DOI: 10.12677/5a.2020.95084 811 Gt 5 3


https://doi.org/%2010.12677/sa.2020.95084

T, IR

fifoe /> — 3L (PLS) I ZE A AR e 7 — H A AR RIVIE, ERRRERK 7o TR LURMES
MR RN RE AT REOA T, SCAT DURGE AL & K S RIS 25 i AR B A THE . BUAE 454
AR AN RS WA T, TR — UGS ARG M. 172 T LORAS R B THE,  SCRT BURSE
AR EWMESRAF LA AT RS IR THE. Wizl %, &P ETH AR IOERa R iikE, W
FARZNT R AFRRE /N, HUE bR A EARX R —Fh MR A e MR ARSI, RIS,
{ESRAN— € R DRAE HAB ARSI, W SR EE B AT RERAR . A — MR rh, BUAEARTR A it , AU %
AR, MATREf B AR MR ISR ARG A E. Rk, SAYHMEIEA
SERAMAIN . At 2R AL RIS AHIEE ?

2. /N —REZRIEXRYE

I 08T 1 S50 7 RERE TR FE AN e T AR, — AR B/ R FANME— . B4 FATTAT Lopn L
— L ORISR AR -

PAVETHOM R R — LE AN T . AENAETTRE, ERIEIFAME—, AT DU ZE — . XM
TIREWILE S AR AR LA GG, M, 25 n2 4, Moy 241 KU,
M, W es it —dAF, XH ¢ BAEANO0HELL Pl mEMEE LS, w2TT AL
B R AR, TRBATATUAE &« n ARALF RS TR AN BATEEZS], J7E8)M(5) £

L(i)
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=1

RiFiaH EIRIERT, A B TIATHRE] PLS () A EARHIME A SEM (R 5E M 5% [8].
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BHE s M EMIZH LR KRS LR E:

Yis = At » =12+, L(i)» $=12,--,N (13)
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By = A4 o FERPIADL(1)x L(i) B RN "o SRS, TR41S Hat 2

VYo Ya¥e 0 Va yi’L(i) i Ak A
VoY YiYie YV Ay by oo Ao iy (14)
Vi Ya YeYie - Y Yig) A Az /llzL(i)
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RO BT A, SRR AR, XA TAE R R EE . SlinmES R 80nE s, WRENS
BRI BHRE R T ], AR BTN 1. FETTHE4) G)H, Wi 2

K(i)
Z‘//ij =1, y; 20 (20)
e

-

Yo, =1, @20 @)
=
BTy 2K 5 BT RO R
IR A EE DL B H K ) MOLS FVANEES o F MO AL, PRI 1, 0 (LA,
BRHL RO ¢ TATEHF) G PRI b o STBLT , A& B RALZ A 1.
RTFHI MCLS ARSI 2 H 3 5 S0, 5 AR P AR BB T A 7
(11 (L2 AR, PAVRATEE 2 PR R RR 7 1, B AT 1, TRAIAT DR

DOI: 10.12677/5a.2020.95084 813 Gt 5 3


https://doi.org/%2010.12677/sa.2020.95084

ERGE

HR A

PR, REFTTIRAAL, [FR LA R ERE. FREEIATREEARED T8, JE4,
HRHMAKLN 1, —KT 1. B ERAFEA R R AR 1, AL HA®RKT 17T,
ANGTEHN co FAETTREE) (B) P I A B LUK AN ¢, wnfm] F BT 1A FE .

R S BR A A S AR B IR e A R AT REFE A A IE, AR LUK T A& 12Uk
v 20 May 26, X6 RE—NHIES. WRVIERAREA/NT 6 1, —HECh s, XEsEa T
AR AR B F R 1R R R AR EA R AN 1, XANAAE, RS R
7E DASC ¥ B, R BE — TR,

APy e RICICNIN e T A S VIR ST SRS B = DU VAT DY (Al i e 3 | = da S8 b R 37 ey S Ry
By H . BRI, HE BRI B R EUR F R TR, 4 7 R B AL
RERARIEFE A I 5

K FHTC /7 29 FRORASOUL I AR 8 R A 2 R A 30, AT DUARIIEYL R PR 8 Fn -5 000 A% 8 i s EA i el A
I .

BATVR L OIERAI B, JFaEX &5 878 & 1 spAr a4 o o — AN R B, AR5 X B8 4% R A
BC 7 IR A e M BE M B S 45 3, MR A B A SR /D R R

4. MEARBEENRETEAN

BRI B A TR A, #RIEEUR MR E R METE N R 2 51, KA a4t
Faf PR

_ E(@)-min() L e
~ max(&)-min(&) max(g)_i;a)i max(X;) m'n(f)—éaﬁ min(X; ) (22)
A SRR A A R A R

CSl :ia)lxi Zn:a’.
i1 i1

XANATGERRfE T, (EE TR % 8L S5 R A w5 L I AR e SR, DRI AN 4 T
AT CSI A& EH AN

k S(t) _ io L(io) . L(io) _
ZZ'//tj}/iotXIj +Z Z @; B Yi; + 2; @i Vi
j=

o
_ t=1 j=1 i=1 j=1
CSlI= 8(t) o L(io) L(io

)
Z‘//tj7i0:+zza’ijﬂioi+ @y j

k
t=1 j=1 i=l j=1 j=1

BARNAAGLED, (HRBKEERTER o myo 2R SRR, i) 2R PR AR A RS
5. ZEME#REERIRAEE

KPR TAF T BEBBIXAEIINE L, — PRl ai AT B SR IRAE AT T MBI a5 A, kX
SRR RIS R SN BRI R . Xt 1 2 2B iy, w2 Pis.

B 2 AR P E B R R, S 2RISR, 0TS A T R R A o ] )
o FRAVEE, FHIAE R TT R DR R R D, — R R R, BT LA,
BRI FEAMELE . — HIXANELRE 1, sl DL I RATT 2, wfE Ak, MR BUS A 5 45 2R
2 (RS AN AR PR AR A AL FR YR A AICE IR A AR B . AR AT LK IRAE (IR 2 Ik 0 45 K AR B TR iy
iR, BT S ARiC. TR IRANTIRE] 1A sk il B OGHE, B E B R ARTT ] 1

(23)

DOI: 10.12677/5a.2020.95084 814 Gt 5 3


https://doi.org/10.12677/sa.2020.95084

T, KR

K
=t
’
P~

%
o

i R B & wio| | m
i I ! " < " A x T x
, B m 7, =] s S =
Z . X v\ 1M It
% ‘ I I ‘ ‘ I | | w
I B
S Twm | [m] (| el [=]]= s
|| sl e | & | | @ || @ &
w| | = wllmlml o |n
|| =

S| s Sl &[] s S| | s

Figure 2. A multi-layered Chinese customer satisfaction model
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