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Fig. 1 Flow chart of quality mechanism

N T AR YR Al SR B4 2K, B R A] DL ad g
S A AL WAL -5 AL AL = b o Ok
FRT A7 i i AT P i AR AN AT L PR, AR
ML, F 0 O™ AT BT A AT
100% FORGAT , A3E i K Ax 177 iR 23 1B ik 25 fHE 17
A A A A 4 B B T B I DAL
56 e 30 o B UREE AR | R IO i A AL O B 45 31 114
fRE. ML T, 28 Ry o B ry 42 Bty
SR AR IR B A5 T T AR TR A B e
Ut 28 AT L B R S R i DA

SR T A 9 77 it 53 A BAR 1 e (4 0 g R AL [
i it —A il 75 205 R R e 0 B
PERIBLE]. X ARHLED T, Z 65 f i o A A
BERME XA U™ fi B AL A5 2R, A
W R LR T = Fh BRI, 3l i Xk = AL
ABIFSE , B R T LTS T ] FfeAL fl e 2 7 o
AR B AR AL R A N R AT
2t 1 S 8 IR BE AL O 2
H?

1.2 HSEX

2020 4F 4



444 WOMAR SRR A (N PR R AL ST

— 113 —

*1 HSEEX

Table 1 Notations and definition

e X e | Ex
0 T c B0 BB 2 A
) 75k p e

A1) K 5 PR WO | R

F(y) R 0 BB B HOO) | TR BB s
o W, 6 =1-9 s, LRI
u B3 1 2 B ¢ B 0 G B A
‘, YR BN 17 8 A A B KtKifE. B = 1 - B
c, B A ‘. ek A
. S AR R A n e

B o || AV B IV 2 aran | RE YR

2 R SR RS RETR

2.1 HBTHEH

TR ML T, R R I P26 Q #7158
A AR A AR 5 G AR B T I AR DG B
10Q) = e, BQ . FI b Ko 25 (17 i 223 ] 24 {3k
V7T 3 BRI P 77 A e, AU A B A 3 5k A
(7= S UL LA p B 0 B A . S L A
BERGEE B, BENSIE ST K25 1077 i Ll A (9) =
0 + BO ,FLFEIE MR 0 UL K R B ok B9 Y
R BO AT BO LR Sl R A R . P,
SR G Z(A) = A(6) Q B

PR R B4 7 i 5 D BOQ - T SR I AL A 17 0
R S B B A TR I R

S(2) =20 = [ RG) ay St 20 ik

TEATT SR = i W Z(A) - S(Z) R
7= i, s, (< p) BT RS LA T AR .

M TR A AT ARSI NI 22 A BOQ YUK il
TR, BN B 2 B S B OF A ¢,
AR AL i DAE S, LS A ST AR 9 ¢, 860
BLFE XV 2 BG4 ] 2% T4, A A B
TSR R F K. P R e, >
p —w , AV U R I 2R 2 R T A R iy i
Weis » R OHCOR R 85 T (0 18 T B3 7 i B Y 3
A R, 2 B R A ST BRI

If%Q):pf?@ﬁmwda+g“jN®QM®d0—K$ZWN@d4_

jbm( 6) Qh(6) d6 — c, fb,B(l ~6) Oh(9) d§ - ¢, B0 (1)

= (p=5) [ S(2 (86 -] (a, -

b
E$M6:I%MM&M9:1—MEAM =

b

[ ACOIR() A0 = i, + B, - AER(D) . (p =) x

b

[ S(2) h(6) do o % 45 1 0 5 B 45 A
(ay =) ES(X) 0 a0 [ 0A(0) () do Fe A

RO SEPRES B A . o8 i1, Q Fm 7 i 0 FE A 1
&, ¢ pO FmHA AR
PG R 7 R PR B R HH R 0 U

DE(N) = ay [ BA(O)h(6) 0 + B, +cf

BRI AR. RS B 030 R
I°(Q)= [ wA(0.8) Qh( 0) do-cQ~c, | FOOR(6) do =

[a0Bs(0) = a [0 h(0) a0 - - s, ] 0

fE LS a0B,(1) 0 - 0,0 [ 0 (0) b 0) do
SRR B BIA . cQ Fom B Rk o
A B g Q TR AT

5 5 5 16087 40 5, LA
A i 28 HL 1 T4 o S 0 922



— 114 — G 2020 %4 A
I°( Q) #7.% LEMIIEHLE F L 228 3 T LS 3o 09 ML o 3
Q) = () +IT"(0) GEMEI B A7 i B B 54 DR LT 0 2 4 B
S PE(N) —c ity B (y SR AR TR R
H, AL TAERA R ¢, 18 H ¢,Q X
CdB#‘e)Q =S, y) h( 6) dydo
P ff g 6) do . TERENLT R T 424 S(Q) = Q -

TERG A AL P Z 45 Rl e VT A Q ok
S AR e KAl S R ANl 1 .
w1 1) fE%F AT & PLH F

TI0Q) KT 0 WKL T Q) KT 0 Y

M1 RRE; 2) 653 B A N 65 v, A e e 0T I i
Q) W

j (p—s)F(Z)(0+88) +aB8  h(0) do

= (p-a)E(A) +am, -cBu, -cBH

E,(A) - a, l(’«a)t;' CIB/-La + Cﬁ il H (0)
kB Ee; 3) 7R A A 85 v AR AR B LT W

QX" W

[ F2) o+ oy ap L2 0~ _Zﬁ_’_ﬁ” b

Hp >(c+eBuy +c.B+ cBuy) /E,( fji;H
RFIRAL.

TIEH DL .

MR L AR, JCIE R AR a2 o
PLEET , 8 R R VT W 1 1 32 Y 38 R A
JE AR A AL BRA A SR R R AR fEdE X
#t WEBE T, TR BE Y R A AR DA AR

fit ALk R RSAS F) 38 00T 2 B, 28 B RS 348 o 2 ft

?% BT VT I 5 A B
2.2 BHEALE

WIEAL I SR AR 10 SR i 2B 7 AL IE < VH 9 55
7S PR SRS 3/ R < N [ W] B TE N & A e
FwEJr AL FEREEE T, B RS B R e
P MAEA RIS B BAE B R i AE B AR
PR, I 93 T LLE i bR 2 v iy 4R ok
Lo AR AR L B IR AR 2 Y B AR
M e, AN Y5 R R A [F] AR, A R
(1 -¢&)c,Q WA , Z8 R A ec, Q IR
A, K e e [0.5,1] AR LA 5 29k b 1]
T T T AR 2 IR AR

J Oh(
[ R dy s e A %

LU o)
I1°(Q) =pS(Q) +5,(Q-5(Q)) -

b

f (ay = ,6) dyQ - &c,Q
" . (3)
= (p=5)(Q - [ Fydy) -

(ay — i) € =5.0 - 26,0
St (p =) (0 - [ FU») do) B eyt

WA, (aq - a, 1) Q FREBFRIRA, 5,0
WANFERAS , £c,Q JWIE A, BIEHLE T, 1t
7 T £ 90 SR B

17(0) = [ (ay=a,8) dy0-c0~(1-¢) ,0 -
60 [ Bh(6) do

= (ay—au,—c—(1-g)c, —cu,) Q
Hop (a - a, @) Q FRBBTHHBAN, e
FORBERERT B A AR, (1 = &) ¢, Q 931U
A, g Q FoRT T TR A,

T ( Q) Frm sl T & rh Uk i 5 1y
SRR , AR AL RN B A T BRI 2
RS}

11,,(0) =17"(Q) +II"(Q)

_ Q
= (p=e=c,~cm,) Q~(p=s) [ F(»)dy

(4)

THEIEALE T 73X A b U B 1 f
PEiTIE = , 45 R i 2 .

Rl 2 1) FEFEEAAT W EILG T,
M7(Q) RET QF WMEK, 1"(Q) BXT
Q" WM eREY; 2) TE /3 BUHE I 4 v, A AE B LT T I
P~ ;‘ilsl-:e _8cnﬁ

O W F(Q) =



$4 WOMAR SRR A (N PR R AL ST — 115 —
p > ag —a,p, +ec, R Q) KBIHRA:3) 11,(Q]6<8,,) =pS(Q) +5,(Q-S(0Q)) -

FESE P B I T A E R ORI QA2

F(Qu) =P TC TGt
J R

e, BIAE IT™( Q) PN 4) B 4T

KA RACTT S ], Su, > a, - (1 -&)ec, —¢

c, ,
CHp >cHe,p+

c, +a

WA QT > QU RZL.Q < Q.

TIEHH LR 5.

iR 2 AT 7R RGN T B R iT
Wy i 577 il DA A T O, e Bl 9 R A )
T R , 2 ek e ) 90 R AR 2 AR A 2 5 R Y
TR RIS i w0, T R 2 B U AR
PERHNCET 0F( Q7" ) /opy = a/(p =s,) >
0) , B AE UK i AR5 ey I, 2285 7 0 R I B AR
(ag —a,p,) Q AL, 2 i Ha T B 2 197 .
TEHE N 5T, BT 52 DA A S
JEAS B 52, FRCAS B8 g O 3T A RIS LB R
G HE PR TT 0 = & B, 1T RN T
NI SN0 eSS R IS EN D 8

3 AANHTHRBEHNEMHR

3.1 A/HHTH=FREK

SRS W IEALE U0 A, BT — M LS
AL BIF 5 A R ™ Bl 2. R T T
I X 7 it A G A -5 90 D50 2 I 2 65 R ) AR
PR 2% A FH A AL -5 W SR AR S, 5 9 7 X
Bt AP FELH-AHLH] B8 U
BIEL 6,1 FEE 6,0 5 H 0, < O - 4570 < 0,05
DU SCZHE R s 450, < 0 < 0, WIERCZA
U i, AEXS AT = W A T8 45 6 > 6, IR
SEIZAD™ i, [R] EZEOR AR R 1 it — B K
AR . R = A

1) 20 <0, b, FEREHRIA 5 Q U
p WITRE B AEREALTG KR, 28 1 1 S B i

WU SC0) = 0 - [ RO dy B4 5
RO A5 5

0 [ Cay=a,6) () do- [ ,0h( 0) do =

- 0 -
(p=ay+ayp,) Q=(p=s) | F(3) dy=c,,Q x

(016 <8,,) =(a-a,i) Q=<0 (5)
Ao 2 U7 1 01 EE 3 B K

0§ <a,) =1(Qla<p,) +

(016 <9,

(6)
2) %0, <0<80,, M, THEHEWIA
Q AHXSFTAT = W HEA TR, U i T AR S DR Y
7 b AT AR 32 i AR R R, A R A L R
AR 30T B -5 A
11,(0Q19,,, <0<4,,) =pS(Q) +5,(0-S(0Q)) -

0 [ Cay=a,6) h(6) dp-50,0 x

. 0
=(p=ay+ayy) Q~(p=s) [ F(7) dy-ec,Q x

HA(Q‘Bmin < 9$@mx) = (a, _an&a)Q—
CQ _(1 _‘9) C"Q _cp/';’GQ
(7)
S5 R A 0 90 2 ROl
04, <0<d,) =
1,(019,, <6<8,.) +11(018,, <0 <4,
~ Q
= (p=c=c, =) Q= (p=s) [ Fy)dy
(8)
3) 20 > 0, I FHRHEL AN i 1
SR 7 7 B 06— HE 25 5 07 B 24 1
i WURRSHAH Q [ (ay —a,8) h(0) 40 = 0,0,
5 5 100 1 0 R 53590
11,(016>6,,) =pS(Q) +5,(Q-S(Q)) ~a,0

0 (9)
=pQ~(p=s) | F(y)dy-a,0 x

11(Q16 > 8,,) = a0 -cQ
A rp UL B 4 300 B R e A



— 116 — CIE N 2020 4 4 A
Qe > e,,) ge, e, o AT Q7™ < Q™
L L TIF BH DLBRF 5%
=I(Q|6>0,,) +II(Q|6 > 6,,) (10) AT

Q
=0 = cQ = (p=s) [ F()dy

RIS AR T =P PSR A e 1T A, 45
RANATRL 3 K.

A3 TEAGHLEI T, B8 A e A 2
KT VT B [T e K, W) ) DAAS B0 R 2518

D) e A T, 2 0 < 6, A
:p—ao +pal_,u: —C, Uy H
Ro + ¢ty M 0, < 0<0,, B4 FCQ™)
p—ay, +a pu,—(1

P =S,

(1-8)e,; 46 > 0, B, A FQ") =

P ) R T2 0 < 0, 04

F(inom*) p >ay—a X

_g)ctr
Hp > ay —

coml* p-¢c—¢ L - NZay,
RO ) =P L p > ety ty s % B <

p_c_cp/'LH_ctrE-
p_sv

p >c+ CP/';’G + clr 5 % 9 > émax HTJ"H F( Q:lomS* ) —

Do 5) Mo T IR T T, %

0.< 0, WA F(Q™) =

0<0,., 5 6>0,, I A Q"™ <O FQ <
Qfmﬁ* ; 40, <0<6,,. B, Ha +a,pu, >c+

AR 3 R, YR R TR AR S S A
SRS TR T A i ) 32 B AR R A AU
R PR T A U RS N T R Ty
AL % T F W EL VR P SR T T I = R
/INTZ R AR B AR 5 5 A AR (1) 52 )

3.2 ETHRERNRMRRER

BT AT A AR B e, PR) Ot 5 il A S Ak
THEANHER IR %, i g iz ™= e R
YRS AR Q RS o AN R
G i R B R xR on AOBEAL S
T R 5 x < agn , MIFESGZAE R
Fran < x < apn, WHERBGZHCR ™ 5 X0 T d
PRI TR £ x> apn , MR 48 %R 77
Hoft oy« o 43 IR IR ™ PR R (E.
S TR A AR ARSI ZERIAE 7™ i P 52 BR ek
AR A ECR N Br G, &y, = P(Br <
an) 7y, = P(Bx < apn) A

P(x) =

Y = Ik
FENSCH IR

L -y, = P(Bx > ayn) E{zEC]
Hob P(x) FoRRE RSB R, 25 %R
(5) ~3X(10) , AT LA 204 A HLH T 28 i At
VL P S0 SRR o 503 )

(Bx < ayn)

Y, =y = Playn < Bx < a,n)

II"(Qlo~Ula,b)) =P(Bx < ayn) 7(0]6 <80,,) +Playn<fr < ayn) m,(Q8,,, <0 <89,,) +

P(Bx > ayn) ,(Q 6 > 6,.) — e,Bn = pQ—(ay~y,am,) Q-(p-s,) X

(11)

Q _ _
fo F(y) dy—y,c,uyQ@=(v,~y,) gc,Q —c,Bn

max

P(Bx > ayn) m(Q0 > 9,,)

= (a _'Yzaude —0)Q-(y.—-v) (1 -¢g)e, +Cp:de)0

}EH Hcom

(Q) Frdlablbl T 4 UL RLEE B BRI , n] AR

(016 ~ Ula.b)) = IT(Q16 ~ Ulab)) +IT"(Q | 6 ~ Ula,b))

Q _ -
=pQ = cQ = (p =s) [ F3)dy = (v, =7) €,0 = c.pn = y2c,,0

(12)



$4 WOMAR SRR A (N PR R AL ST

— 117 —

ORISR A B, e o3 il A o st
EBE R 1 R R DT W . S5 R a4
IR,

i 4

TEHEHH T, IE"(Q | 6 ~ Ua,
b)) FEXT Q" WIMIEE, IT"(Q | 6 ~ Ua,
b)) LT Q" B eR L, WA

1) 143wt B B85, B B AR e B L
Q" WA F(Q™ ) =

p—(a,-v,a, ,&,9) ~7:16 /;«9_( Y2 =) &c
p—s,

i E_p >

(ay = v,a /19) + Y6, llo + (v, — ) ec, fH 1S
I"(Q | 0 ~ Ula,b)) ikFIRAR: 2) FE4EHA L

NEE R, BB E R AT R 0 R
F( anm*) _P _C_'}’ch;’vo_;()’z _’)’I)C,rﬂp N

¢+ vy +(ya = y) ey AR ITTCQ | 6~
UCanb)) i 50 f: 3) 1 e A R 3 4 b
A B 0 K T W R T, >
TR C AL AR LA

Yo + (v, =7,
ZAOP =0

HEW SIS

4 220 AL AL 1T B R K
S 0 B LA B A R
W ARSI B  yie, < v, ITHORE
BR8N T80 £ K 5 AL A
e UITH s 35 o0, > ¢, iy M EREHEHCRY
WA TR 35 )y > oc, A0
FLMRI BE A, T K. 9K st
BT U A S R A T
Bb. B S T T T
NS Fe A SR T

I LB B 5 415 L 9 7
BRI S R

RIS HCHCHIB S LA VL L (5
AR5, > I 0 <
O CRZ A Q= Q) AR

L0 = 00 RO

TIEDT DL B 5.

Ml S ap A ey R R A B 1R 4
AL R LT I A 22 52 U S8 B DUSEAR AT AR
DA AR R RS2 T o 4 i SR 2% R e T
PR A SR WA JRAR 5 BEAT AR 22 6] 19 LU AL T
TESE UL BE T L 45 HLIH A9 1T I R 15 R T
PIEHILHR VT W Y, R B R S P
ST 22 (7 .

4 HESH

DA AL B 5 1 A A BIL ] 09 AL i A
AP T BB R UL, T TR 3 i o A5
BN FE RS HCHEA T IRARL, 1 — 25 73 M OF e b3k
ARG, S 30k (19 ] 5 30#k [35 1% 2401
BCE L BCESHINT: 1) RS SEK y B R
B Ay) =1/1 000;2) p =4.5,a, =2.0,
a, =0.6,c =1.2,s, =3.2,¢, =0.12,¢, = 1.8,
¢, =3.0,¢, =0.10 , £ =0.7,5 =0.9:3) 4z
FE o W B A B A 2 S R A A B Q017 AR [E1 K
Bl A 7 BRI O 2 ) TR, 2012 4R ~
2017 4F By 7= i il A S A% 0 5] O 88, 9%
92.3% 91. 1% 91. 6% 91. 5% , K F It & 1%
0 ~U(0.85,1) A

h o) :[6.6 0.85<6<1_

0 i
ﬁﬁiﬁﬂg%gﬁﬁ’{ﬁﬁ émin = O 04 éﬂld) =
0,09, WA HLE T IOT

25 0.9%6<0<1
hwnm=[ :

0 b

20 091 <6<0.9
hwnm={ :

0 HAth,

, =

0 Hifte
BIFE = ABILH T RS X2 R 1T I R
WA R, S5 RN 2018 3 R

o) = {16.6 0.85 <0 <091



— 118 —

i
iz

3
g3

2 SHNXEEPNEMET Q By, WELER

Fig.2 The change of Q with i, in the decentralized and centralized supply chain

3 SEXEEPNEMET I, e, HELBER

Fig.3 The change of IT, with i, in the decentralized and centralized supply chain

M 2 w0, A A b, e rp Ut i rp 2
PTG T 2 7 . 7643 B LR 8 b, 0™
Bl ey BOSE ST B, Q™ Bl o, BT 1 T,
Q" Bl w, HIME LB S TR, 5 LI A
(ke MifE AR h e 8 h, Q™+ Q™ 2Bl
o FOSEII T 3 Q7" Wil ey BRSNS BEH, S0 T
W, SR AR . T e B R BE R,
TR R ALK, IEALE w, L TH
TR AR B, He2 VT B 22 7 i {ELAE AR
B B, XA IR B T 5, U 3 g
MR AR AR 2 R, DRI S i 2 AT W . 3l
T AL A A B AU A R B, A A AL T
VIR g (ELBEE Ot R A, 76 23 it
HEPIIIEALE T SRR WU T R 1T 2

i, TE A T U BE R B P 2 AL A

M3 ], TEie e 43 il A S 4R v R
e YA T B, BOXE NN, T B, B9
BEITRE AN, T VB, BO7E AL SEER S SR B
Ja BTb SRR . B N A, 2
w, €(0,0.02) W, HAEHLHIE; M, e (0.02,
0.065) K, 1 Y5 ML 55 21 A HL 3908 T8 A AL
il X, e (0.065,0.15) B, #EALH] 25 Wk
T AHLE. A b R 7, AR
i, Y RAG A ML E G B w, A B JE L
WAL, LR A , Z 85 1 St A 2 AL i e ik
AR LR BE 7T DARAS I 2 AU 25 L 78 43 H X
R SR B B WL S AL T A SRAS =
A LR A I 25

£ 2020 4F 4



$4 WOMAR SRR A (N PR R AL ST — 119 —

IR MR AR T IO S VR R BT AL
BB R E HEAT 1Y, 552 1, 78 B0 S o= DA 5
TR S B SEBR IR SR PR, SR FH A
FERY 7 200 2 A IR R 4 5 — ™ . R
TR R B R R « IR T
opn FIRERIRMN T30 45, o = {050} WA

an

P(x < am) = ;)(Z)ék(l g

i TG REAKCRE 0 BRI, 4G 1
B AR RN, IR T fLiT L, 2% Aiello
25 DO QORITE L SR I IE 25305 AT AR 36 — T A

X ~ Nu,0) = N(nb,nb(1 -86))

PRI i RE AL T A 17 ke 356 A M3 7T LA ¢ 43 A
SEita

v +1

A )
P(x) =P(x/v) = i L
rim) v

—_—

—ds

o uil
t 2
1 +—
( 14

)

Hrhy FoRAmEE, Hy = aun . B TTERANSE
HBF B R AR SR A ORI IR B B,
PRI, 85 L e WO A Y™ il A S PR AR
y, = P(Bx < ayn) ; FWE IR HERR y, -
v, =P(Brx < ayn) - P(Bx < a;n) ; IRAERIBER
M1l -y, =1-P(Bx < ayn) .

BT Bk b, g — 28 o0 A =R BLE R A
) 2808 A BB R 1T W 1 5 R Y S, S
% GB/T2828. 1 —2012 rh 5& F-HhiAf iy B AR R,
RIITI R AE 1 201 ~3 200 34 FB I, i RE i %
HH S50 k& E n = 50, o = 0.010,
o, =0.035 R4 ¢ A A A, ATk — 2B it
By Ay, B AN 6] S 800 8 R PSR 11

.

B4 SEHXEEPNEEET I, B, 713 HTLER

Fig.4 The change of IT, with u, and B in the decentralized and centralized supply chain

FE R A M A [) 2 00 258 1 0 10 ) 2 ).
ML 4 w5, Ao R A h SRR B8 v, A7 A
IT FIT™ B g, BRI, IT5" AT BE ., 14
B, I R0 IT™ B, 38 00T B0, HAFAE
I < I, I > I 0" > e . aj b, B 7
A2 = FIBLE T 1T, B, 22 AL A3, 5
Sk A 5 AL R ERANE. £
AL EEH , FER A RS HLE T, 47w, B, 32
Fe R ARG B B N 23 B B R (R R, (O
TR fag (RBE TN, B2 v G A P 0 2565 7 2 A

1, A A 55 A AL 2 R B A 3 2 3
FLXS R AALA 4 52 i B 0 e . 7E 4R SR
R R AR B B A R A A L R E
BT BRI HAN 25 AT UL Al A R I R o
R AN S 7 i N B v ARG A A M Y.
BEANE TR, 78 g BRI, 1273 BB R 68 Hh
TS PLE B, 15 48 b 2R B b AT A A
BRI AL, HLA = B9 A & o0 ek, i bl
A o BB, B0 PRHIL A A2 o B 4R U 2
HEAL.



— 120 —

i
iz

B i 2020 4F4 A

3
g3

5 SENXSEPNMEMET I, By, ¢, BELER

Fig.5 The change of IT, with u, and c,, in the decentralized and centralized supply chain

E6 NBASERNEEET IO, B, 1, HELBR
Fig. 6 The change of IT, with u, and c, in the decentralized and centralized supply chain
WIS AT, o, AUALTEAHR SR IR bt kAL o, BAEAHRAL.
(iR 1T, Wi, SRS I RN S RO g, SR,
AU T IR ERIRIE. 1AMk 5 gk ey
B E c, A5 Kt R 41 4L T 0 1T, 1
LA LT (S LT 5.3, DI A
SRR I TR B T L i
AN BT BT 5 R R R AL, Hoke
SH ST AP I < IT° T > I,
" > I FLITY 510 Wi, A T 28 %
IATE S R LR P B RO B
TP MR, MBI AES R
(11, BN A B SO B 1, ORI )
IR 2 S0 T4 P S B, (05T 87 B . R
B SGRRE R AT UL B AL O, L Fig. 7 The change o probabily it o



$4 WOMAR SRR A (N PR R AL ST — 121 —

B A AT AL S S LR B 1T, 2 TR o
XA AL B R M S, JHAE w, BRI
e B 3 XL B . AR
APERTEE  BEH o, BIEIN, K AL 5 45 AL
il T I, A2 K ARAE IR AL o, 8 R 1Y
Al 2 ETb RN AR TAEBIRBLE] T BT A B 54T
SR e AR R A DRI 2 R 2 1T T S 2 Y
T PR N A G o N g VI
T B AE A BT Al L IR AL T AT AR Bl
T RALEE R T B R AR ORI R He AR
o BN B, A75 R ARG 2 BIL A A2 TR il 255

8 11 W, Fn R MG IR B T L) 2 0
Fig. 8 The change of IT, with u, and n i&#iﬁ*ﬁ%*ﬁéﬁﬁxngﬁﬁy&% E/‘J 5 ”ﬁl.

ML T w1 B n O30, Z2 8 R e BRI
ALY A AR R T2 I ), e W L9
ENIOE RS s v vl o Ol N <R Bk o
AIRE RSB T RN R A B — e i
B iR K A 8, 2> A O™ A O HE R L
AT 11026 =9It /N NI (2EA CE 1 R R T I e
R T 0. Al UL il 22 A9 7= dhoxt Aol il g
AR , 225 B 2 UK b AE AL U™ i P 52
A Al A HR AL U™ A B e 3. AIET 8 ]
R AE S A BE b b I RO XA
T S AT JE LA e B, S Ao 35 3 O B
2 BEHITE S AL il T 2 A RO AN R

B9 I, B, Mo E’ﬂ:ﬂﬁ%;ﬂ AU BeAh b 4 2GR g T 2 T M)
Fig.9 The change of I1, with y, and « Bﬁ,&«g Fln ,ﬁ{tﬁgﬁ%ﬁﬁ?Tﬁ\*ﬁ LB n /Q,fjcgl

B IT, (A2 5 3 I R A — 20, HIOGTAL
w5 Bk o Al R, IRk, SO AR

MPEL 9 FIE 10 AT AT, 18 w, BRI, EFEH S
BLHIEEAIE , 1T BE 2 g, FO 300, 390 PRCATL 16 25 BEAC.
BEAI  TE g BARIS oo RSEIIAT LASE 0205 AL
TEERTRYFNE T o FBG N 22 BRI 28 7 1Y
FE: 7 w, BRI 2SR G A L. R B
FRELARIT, o TOCA I AR B R e %
FEAZNO™ i X A5 o SO AR T LAl S 99 9
ASBY 7 A (BRI B 7 e

10 11, B, T o, BEHIER W™= i B AR 1T LA/ H UK i 1 R 45 2% TR
Fig. 10 The change of I7, with 2, and P LA 3 S I R Vs M 3 48 n B A A A [

M 6 AT AE S B R B B e, (9 IR T AN TR B o



— 122 —

g o R

¥ 2020 4F4 A

ay SRR py X RS AR , A AR
5y EEh AR, SO AN R R

5 ZRiE

P — A% o — L R A — 24 Ry 2 B
PENTEE , 7 BT ANE E T AR BRI, LTS
o AR R U R g i AG A AL B DR AL L
S RS AL X (48 0 B Jo e Rt 5 7 i DT W R SR Y
SO, LAY Aol 08 % 5 0 10 o i 4 o O s A3
EEA. FEABWT.

(1) YA AR T R 1T W RS o i AL
HERE R EE N R, 1 Bl B X
Al AR AR A A LR T B R T A R
o MR WIEALE T AT TR SAE 2 B A E
AL B0 LT W A 5 R 1 DU £ B L S RS T
)5 TP AR AR IR ™ bl B AN 52 1
B I, TR P UEAIL A 0 B R S O A A (R
fit JoT e AN E PRI, A LR AL, A 2L
il R B ARS . EEh AAL BE P B K
A AR AR A A LR T B R R T S A
2 TR WIIRHLED T 3T 0 B 28 Fe BRI 2 b
Tk dLa AL b, AL S B T B BT TS
AT AR AR (LT 6 ) 52 B S R s
SRR RS XPHLHE RN AU R A
Teie A 73 H s S A v AR B g ] DS
Xt B 1 S A M AEAE U R BRI, 7270 X
RN g o 2 AL 22 AT, i 7 4R AR o
KA WL . AT DL, i [ 5 o 7 o ) 99
PR AR BRI R0 BE B, JUHZ X AR il 245 0 55 o
o XS B 7 A T 5 (ELRE , IR AN BT 7 R
ST IITALIR] , X i Fk A v ) 7 i e 4 2L WL )
S i BE R R AR X A ll BE S A7 A

(2) R ATHE B I DA s S AE A B A 22
AR AR R M RO AR A B . e A

2 £ X #k:

O A2 S G A 5 20 B AL 80O (H 32 3
YA AR, TRV R, PR AR 22
(A2 R A A T B, (R AR A R BRI 4
AN XU R R i v 99 D R 2
AR PEATL ] 283 (B el T I UEBIL AR S 77 i 524
JEAR R B R ARAE  FE U i R g B, AL
P TR S A HLE. 4 E ™ 6 s E A 2
AR KA AL A ML T i 0 it e v ) 2
TR I B o IR AL R AT S2 i) (H 2> A £ o
AL EE W IR B T AR L R, X
BT L A TR T B N PR s 7 R e 4
e AT A R, T H P R AR AN
— A, (RIS BRI IR o (]
T, S REWURD Al S I DAL A

(3) BE— L ERIE T R K Yl R B {EL X
TR RIS IR. S5 R R VI BEE TR RO 1
T, A R HMGZAEDO™ bl BB 2 IR, T 7 4l
R LA FE46 7 A RO 0. L, a8
J BRAE YR iy SR AT, 8 B O™ iy B9 U
AR {E AT ASE I ZH & HL T 2B e ) A
TAZEMAC LB 04 R it 3R 3 D) 2 R AP 2 5 g 1 A1)
s FEU AR B I, 451 IR LF AR S T4 i A A
S E U 2 AR B T ELER O™ A O RE R, AT AL,
E [f) 3 St PR (RO R A RIS, T S 42 AL i )
ARl T 75 AT M4, T o F AN 2 P e
AR HE IS R VR IR 8 e B Ry A R A 2, 1
YGRS 25 T BTl B .

WAL — E K R BR, a8 A 5 IR R L Y
AR, <2 DAl AR O R R I Al R T B
TR H B A, a] AR RO YIS R ik — 2 5 R
PRSI , oA IR A R 5, B v VA )
LA 22 mT LS B Wt 3 A, (ELAEL 2 S B0 7™ i Y
SEREIN IR INMERY , 52 2 IR AR 518 2 IR Y
SEE, DRI, R R A A R, AR T 2P
ISR A B A )

LIRS, SRONT. S SURSES 7= il AR EE AL S TR A0 V). A BRb-# 4, 2015, 18(7) = 59 -69.

Zhou Jiaqi, Zhang Rengian. Newsvendor model and game analysis of cross-selling products [J]. Journal of Management Sci-

ences in China, 2015, 18(7): 59 —69. (in Chinese)

[2]Rahim M A, Ben-Daya M. Joint determination of production quantity, inspection schedule, and quality control for an imper—



$4 WOMAR SRR A (N PR R AL ST — 123 —

fect process with deteriorating products [J]. Journal of the Operational Research Society, 2001, 52( 12) : 1370 —1378.

[3]Nikoofal M E, Giimiis M. Quality at the source or at the end? Managing supplier quality under information asymmetry [J].
Manufacturing & Service Operations Management, 2018, 20( 3) : 498 -516.

(41 ZWiH, /N, R I U0 TE AR 2 P T A I ) o A S (0], A BRRL 2244, 2005, 8( 1) @ 42 —47.
Li Lijun, Huang Xiaoyuan, Zhuang Xintian. Strategy of quality control in supply chain under double moral hazard condition
[J]. Joumnal of Management Sciences in China, 2005, 8( 1) : 42 —47. (in Chinese)

(STBRMCEE, B BR AMUIREE R 5 ™ S BUR  OEM RIS IR [J]. A EARLEE4, 2018, 21(9) : 38 -49.

Chen Jingxian, Liang Liang. OEM’ s sourcing strategy for quality in outsourcing [J]. Journal of Management Sciences in
China, 2018, 21(9) : 38 —49. (in Chinese)
[6]Starbird S A. Penalties, rewards, and inspection: Provisions for quality in supply chain contracts [J]. Journal of the Opera—
tional Research Society, 2001, 52( 1) : 109 - 115.
[7]Hwang 1, Radhakrishnan S, Su L. Vendor certification and appraisal: Implications for supplier quality [J]. Management
Science, 2006, 52( 10) : 1472 - 1482.
[8]Lee H H, Li C. Supplier quality management: Investment, inspection, and incentives [J]. Production and Operations Man—
agement, 2018, 27(2) : 304 —-322.
[9]Hsu J T, Hsu L F. An EOQ model with imperfect quality items, inspection errors, shortage backordering, and sales returns
[J]. International Journal of Production Economics, 2013, 143( 1) : 162 —170.
[10]Babich V, Tang C S. Managing opportunistic supplier product adulteration: Deferred payments, inspection, and combined
mechanisms [J]. Manufacturing & Service Operations Management, 2012, 14(2) : 301 -314.

[11]Salameh M K, Jaber M Y. Economic production quantity model for items with imperfect quality [J]. International Journal of
Production Economics, 2000, 64( 1 -3): 59 —64.

[12]Khan M, Jaber M Y, Bonney M. An economic order quantity ( EOQ) for items with imperfect quality and inspection errors
[J]. International Journal of Production Economics, 2011, 133(1): 113 —118.

[13]Zhou Y, Chen C, Li C, et al. A synergic economic order quantity model with trade credit, shortages, imperfect quality and
inspection errors [J]. Applied Mathematical Modelling, 2016, 40(2) : 1012 - 1028.

[14 ] Al-Salamah M. Economic production quantity in batch manufacturing with imperfect quality, imperfect inspection, and de—
structive and non-destructive acceptance sampling in a two-tier market [J]. Computers & Industrial Engineering, 2016, 93:
275 -285.

(15 JERZE W, X . ARSI ™ it ) T B K 0 R SRR LR 500 [T ). A BRL 2240, 2011, 14(5) = 43 =51,

Bi Junxian, Zhao Dingtao. Quality inspection game and incentive mechanism for building trust in sampling inspection quali-
ty product trade [J]. Journal of Management Sciences in China, 2011, 14(5) : 43 —=51. ( in Chinese)
[16 ] Ferndndez A J. Economic lot sampling inspection from defect counts with minimum conditional value-at-risk [1]. European
Journal of Operational Research, 2017, 258(2) : 573 -580.

[17 ] Duffuaa S O, El-Ga’ aly A. Impact of inspection errors on the formulation of a multi-objective optimization process targeting
model under inspection sampling plan [J]. Computers & Industrial Engineering, 2015, 80: 254 —260.

[18 ] Taleizadeh A A, Dehkordi N Z. Economic order quantity with partial backordering and sampling inspection [J]. Journal of
Industrial Engineering International, 2017, 13(3): 1 -15.

[19 ] Rezaei J. Economic order quantity and sampling inspection plans for imperfect items [J]. Computers & Industrial Engineer—
ing, 2016, 96: 1 -7.

[20 ] Farooq M A, Kirchain R, Novoa H, et al. Cost of quality: Evaluating cost-quality trade-offs for inspection strategies of
manufacturing processes [J]. International Journal of Production Economics, 2017, 188: 156 — 166.

(21]5k b, AerbA. PR A B PR A S SR AR SR ZR 00T (], AR, 2006, 14(3) : 27 -31.

Zhang Bin, Hua Zhongsheng. Non-cooperation game analysis of sampling inspection in quality management of supply chain



— 124 — (EE Y A S 2020 4F4 A

[J]. Chinese Journal of Management Science, 2006, 14(3) : 27 —=31. (in Chinese)

[22 ] Dickinson D L, Bailey D V. Meat traceability: Are US consumers willing to pay for it? [J]. Journal of Agricultural and
Resource Economics, 2002, 27(2) : 348 —364.

[23 ] Cicia G, Colantuoni F. Willingness to pay for traceable meat attributes: A meta-analysis [J]. International Journal on Food
System Dynamics, 2010, 1(3): 252 —-263.

[24 ] Stranieri S, Cavaliere A, Banterle A. Do motivations affect different voluntary traceability schemes? An empirical analysis
among food manufacturers [J]. Food Control, 2017, 80: 187 —196.

[25]Wang J, Yue H L, Zhou Z N. An improved traceability system for food quality assurance and evaluation based on fuzzy
classification and neural network [J]. Food Control, 2017, 79: 363 —370.

[26 ] Stuller Z J, Rickard B J. Traceability adoption by specialty crop producers in California [J]. Journal of Agribusiness,
2008, 26(2) : 101 -116.

[27] Pouliot S, Sumner D A. Traceability, liability and incentives for food safety and quality [J]. American Journal of Agricul-
tural Economics, 2008, 90( 1) : 15 -27.

[28 ] Resende-Filho M A, Hurley T M. Information asymmetry and traceability incentives for food safety [J]. International Jour—
nal of Production Economics, 2012, 139: 596 —603.

(29128 3, Bk F. QLRiEEnTEWIMEXT S 2R BRI RNE R [T, s P EpEaY, 2012, (6): 30 -48.
Gong Qiang, Chen Feng. The impact of the supply chain traceability on food safety and corporate profits [J]. Nankai Eco-
nomic Studies, 2012, (6): 30 —48. (in Chinese)

[30] Aiello G, Enea M, Muriana C. The expected value of the traceability information [J]. European Journal of Operational Re—
search, 2015, 244( 1) : 176 - 186.

[31 ] Starbird S A, Amanor-Boadu V. Contract selectivity, food safety, and traceability [J]. Journal of Agricultural and Resource
Economics, 2007, 31(1): 14 -26.

[32] Kumar V, Ekwall D, Wang L. Supply chain strategies for quality inspection under a customer return policy: A game theo—
retical approach [J]. Entropy, 2016, 18(440) : 1 -20.

(33 5, BIREAT, TGP HERRB AT AR AR T S LR R (1], B SR, 2017, 26(7) : 7 -15.

Cao Yu, Hu Hanli, Wan Guangyu. Game analysis and mechanism choices of supplier product adulteration behavior [J].
Operations Research and Management Science, 2017, 26(7) : 7 —15. (in Chinese)

[34 | Kyparisis G J, Koulamas C. The price-setting newsvendor problem with nonnegative linear additive demand [J]. European
Journal of Operational Research, 2018, 269( 2) : 695 —698.

[35]Lee C H, Rhee B D, Cheng T C E. Quality uncertainty and quality-compensation contract for supply chain coordination
[J]. European Journal of Operational Research, 2013, 228(3) : 582 —591.

Product quality control mechanism in supply chains based on newsvendor
model

CAO Yu', LI Qing-song', HU Han-i*

1. School of Business, Central South University, Changsha 410083, China;

2. School of Economics & Management, Changsha University of Science & Technology, Changsha 410114,
China

Abstract: This paper studies a supply chain with one supplier and one buyer and explores the effects of in—
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spection mechanism, traceability mechanism, and combination mechanism ( sampling inspection and traceabil—
ity) on product quality control based on newsvendor model considering quality uncertainty and inspection error
in both the decentralized and centralized supply chain. It is found that when quality uncertainty is high, the
traceability mechanism is more beneficial to retailers in both types of supply chains; however, with the im-
provement of product quality, the combination mechanism becomes better than the other two mechanisms in the
decentralized supply chain, while the inspection mechanism is better in the centralized supply chain. It is also
found that inspection accuracy, traceability cost, and responsibility cost will not affect the trend of the retail—
er’ s profit as the defective rate changes and have little effect on the retailer’ s selection of the quality control
mechanism. When the defective rate is low, increasing the threshold of the defective rate of the directly-ac—
ceptance strategy may increase the retailer’ s profit whereas increasing the threshold of the defective rate of the
acceptance and traceability strategy will decrease the retailer’ s profit; but when the defective rate is high, the
conclusion is the opposite.

Key words: quality control; inspection mechanism; traceability mechanism; combined mechanism
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