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Abstract

As data elements have been deeply integrated into economic activities, the construction of production and circulation
systems for data products has been accelerated, among which the development of data supply chains has been
particularly critical. First, the differences between data supply chains and physical supply chains were analyzed, and
three distinctive features of data supply chains were summarized, namely "networked supply and low latency", "0/1'
inventory", and "demand-driven structural flexibiliky". Second, to address the two major challenges of rapid participant

matching and coordinated pricing across the entire chain, a flexible data supply chain construction and pricing
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framework, termed FlexChain, was proposed. Dominated by an architect, FlexChain employed a multi-dimensional

fitness scoring mechanism to realize dynamic real-time reconfiguration of the ecological topology on the one hand, and

introduced a nonlinear quadratic cost function to construct a two-stage Stackelberg game pricing model on the other

hand, based on the superlinear growth characteristics of computational and compliance costs in data processing.

Finally, the existence and uniqueness of the game equilibrium were proved through theoretical analysis, by which the

profit maximization of all parties involved in the data supply chain and the transmission optimization of the end-user

bidding price were effectively achieved. This framework has provided a feasible pathway for the construction of

production and circulation systems for data products under dynamic and high-frequency scenarios.

Key words
data supply chain, flexible manufacturing, Stackelberg game, data supply chain pricing

BDR26251-2

0 58

WEE A 7 S R R R, A
P A s THE WY, HTE
TG A7 . s BEARTE
N ZR R & ) i, X )
P 2 [ A B RS, DA OR 0 427 1
A, ATEED, PR, A A A N B E
B S . BT, 2900 AL
PRt 85 AT . B, ARNE (HEW
) 5BAAE (BT #EFE—M
W TS LT AT sh &, (A fTxE
DLUE B0 2 0F 5T LA 3R B2 Al AR
i, MR AT FES I RIRS 6
( @1 MarketResearch. com) 5 IDC,
Gartner W FEHLA R 2 . T W 555
V-5 18 T B B BT FE LA B2 A K H Nielsen .
Euromonitor S5 p 1920 5 Bl B 7 £
FElgELrd, A, BAT NEIRE TS,
SPAEEEA R, PRI (FF 8§l
) RO, T2 A B IR A R R
L REOR AT RO BT HE A B 4 ) B R
MEZE, X kT EARZEEEE, FAEAR
{LREWE AT K, RS BRI, o8
AR MBS A T S E AR . BR

VEZ B AR T R A R s, (B
H AT o HEE M B 5. Ao i
EARE, R R R R A s 22 A
il , RRERGERELIT,

AL N BT N L, RSk
B (AR R fME SRR AL N
PR REEE, FEN, HEvE5EHEK
Wi 7 B, HL A PR 2 (R Y B 50 7 O A
FENAF . Fit, HEgmilmmdkgk. —
SEAEZ LRI R, A P E 2
5E IS R an e i s Y DR
TEREFMNMMG . B BB PRER, ARSI T
— PP S MR A R N B A S E T RE R
FlexChain, ARXXHFEETTHERAIT

(1) it 72 5&EEEFETE, 5k
HY H SCHIE AL 10 5 A U 4R B A RS T
TR R AL B . IR REIEFR K, B
meetk i E 2 5% (HIERT . ALV R
Froe A 7 5238 A, XA R T
BER B RO B IR, AT REH
RIGHESENE,

(2) &It T H AL e M AL, 7
2 R N T 5 11 a R e KA BR R B
FE AR T i Bt b, A T A BV R S A A
W, KRR, R T2
Stackelberg 35 i e 0 & 0 SR W, W 2
T EAREAR S 5 R




FORUM 1iRin

165

1 EXIfE

ARk, FEEEREET T E &
J&, Ko 3 R T EUR 22 B ML 1%
te RHFFEORH, MIRFEEEMNT
AL BE T, T AR SE B 2 A T R
B, 3X R A G G a4k A% FE (R BE T T
g E A, fErt Bk B, 3 o g ot —
SN T B AL T R 5 XGh
BB, DU RS Bl 1 22 5 - 5 1)
FHMR g 5 TAER, A E IR
BN fR AL 2 T AR IR, i, 2
LM E NS A, BEIAZ 0
B LA 22 U5 0 2% Hp R A 2 i 5812
SR, BRI AR 2 o0 T AL B B IR Bs
25, HOELHE 5% 30 N E E BB o K
WIS AR, A TADR i 8 Bl 25 A £ 9 2 2R
T TRE, 577 4 BN HERER
2T, AR A FlexChain HEZE
RIS, REG IR 4E G L FHE KN &L
He B B 5 Rl d G, L2 R
K FAETZEAT

P T8 A A 1 g N2 Y A A B R
T EAEEZR L, MR 75
THHERKENTE. BAENHFRE
PR TR R —REEREM R SR

W /TR S V= AN (LI TVEA £ I ) - e
M« Bl E O DR R I SR 45 [R] 48
T U E SRR i s, W R
FI Shapley {8 & /i Fl 2 T 465 5 1) 2 1 45 07
%o TRREMET T, EAMFRCRAME.
Stackelberg [#7% . Shapley {H . Jj5idsg
NIREENFTEEZTT, B2 ERD)
AFE T

R TV A M R R AR SO TR T R S B
WG AR R 22 5, LU | Ry 4% 32
PE 25 T O A R A O S 2 1 R AT
TR, BARREL,

H e L RrHn, BA B 5 AR 2 IR N
THREE P AAEN TN AR ERR
(1) fEMEE MR RTTTH, B2 X 25
Fm i B S AR B A2, R
SCHTHRIT AR T L N R R AL, S
B T T 56 A A B LR 7 o LS S R RR
EAS ML R L N ERIHICR, TR
[ 58 EAR PR . (2) R BUR M &y
H, AAHREZEEEIRES . N TEE
W APREAR R R, SR, XZ
W T SCBRyE AR VR . SRR, £
VEHAR LA T, 5156 B AR FE R
B R IE b a9 2 AL . JE i A
FEEM R BIANAR et R A R £, BN
T 4 U b A0 G 0 4 AR o T M A R T
SEFR B

R NEEXARSHRIENRENLL

i3 B R AL

FRGAIME SR A TR B G (ARSI TT )

P Ol B SR

LW BIE FRUAAES e

DA S, TR B AR

TRGRMIREME S, B2 TORERCRSITR, FERE S S
=i B ERRIR AL
A AL NS L RO SR Al S A S R R R I A AL SN A,

B R

RS AT AT IR LR P sl AR EE A

RSN PEIC F

ZRRETARRANE,  HARTERT I OSBRI TN R S G R A B K

25T 5 R

CRJ Z Rl A= i 250

BDR26251-3



166

BIG DATA RESEARCH K

BDR26251-4

LiLprik, BRI A SRR
NRNMEMEE R GE, FAEAUEAR K T AR
Fealh b, v AESL B a4 A A PR R 22
P frAs

2 e

2.1 FiE4 R A A

& 8 4 it B B B 1 3 22 3 RS M IR
AR SRUTITT H A L R A T I 2% £E
i, BAUTHER .

(1) WAL SIARIEIR o SEpRY)
H i E RO A B TR, ik XU S R
BB B o e B I A e,
JE . RaEr, REWS SRR EAIR . BN ER
FIPRIE R By o BT 52 I AR B A Y I A7
FEGY/INIE IR AR A1, AR A 3l 1 S 35 KU
JUP AT 2 Mg A0

(2) “07 BG “17 FEfy. FEAFEHEALE
ot gk SR EE AL, T RS
Y R AL 2R 2 LA S B
S RHAE : O BEAF” JE TS B
MBS 1 A" e T K
BRAF T R e M S 5, IS
SR AARAR T8R4 o (S5 A7 — {7 B AT
JEZRPIFEK.

(3) FFRIXBIA A M . M GEWITE
BN 4 — B 2 R R B R e, T 2 de
R A5 ) A A T S IR T B R A TR A
B KR TR ER A REH
B BB P B 5 B AR I 2R A B AR
R U AT AR Jf A VT 2 A PR 7 et A L TR
ELARIERT I FRER, A 0 28 A 2 T SE A
RN R ZR o IXF “HREERISR . Shad "
FO R 5T, AR R T SR A A B A A% D
N

2.2 WA )

R AL RAE I AT Y FE SRR AL, ok
SE T HAMEAO DA R ET LR, T
FETUASEEh &2 SF ki 5 2 e .

(1) Z25FEE, F5EAT, f
fEEH RO B AT IR TR, B
SRR R . SRT, TEX PE K R KR
37 EARRIIE 2 8 A T AL I B S 7 3K
& G A% U 4 NV e AT S0 e i v e S 1
77, ez R BT T R A8
HIEKRE o PRI, e e 5 40 i 37 v e jgd iR
B2 5 L I A AR AR — APk

(2) HHROLNAEE M o FERIR L 4
(R GEE O AT i 3 g A AT A
AR SR . I, A0 BT HE
PR AR S AR AR, R
J& T R O R A R Bl AR R R E
AR S i 22 2 9 235 o T 5040 M5 Y
B G, X W2 S 5% U BV
RTAE

3 FURIEHNEHE

AT ) R R R AL SR S
MHEZ (FlexChain) == 2 f 5 #4310
RFR P FEA B — 2 2R A0 32 S 4R Fh
SAEMALG ; =2 M P B Stackelberg
T E ML,

3.1 FtemmILE X

Ha Bt G R F KA B S HA,
X5 — B S TR0 1AL S A
REAFAEAR U2 5 o N Z X — B A R
e B 28 AW KR K e L =84 T=
(z.p", @), H o AR M (BT 0
 PUEARE . AN EREE), p" N

el



FORUM

Pin

167

B AT HIELE P B, DO R R AR
i, WM={m, - m,} 5 S={s5,}
Gyl S R S AN R R G, HEl
LR T, RGN H i E — A R
me MFI—4{EN 7 S,CS, Bz 57
Fl ' (m,S). FEWIMEEIRALN 85T, WiA
16 E K2 5 7 B B (m, S) £ 28 A T N AR
FEAAE . MWEFRM TR T'R, BT
[i] 7 TIE B G ¥ 0 O T S, A R A A
A8 (7 AE 2 P) ML R, AP
P(I'm,S,))<P(I'm,S,). HHZT, %fiﬁ
HH AR R G SO VE AR U BT R 7oK
B¢ KAV IE BE B BF 43 B8 &L Compatibility(- |T)
HERMIFEMRE, B (m(T),5(7))=
argmaXmEMSCSCompatibility(m SpIh. H,
m* 1 S™ 43 ] 8 7 A 7 e DA U B F v 2l
W 3K 75 5K T 16 HE’JHMJL%JLF?’?WUL&
V7B

BT Bk, 2t R RCRE RS 45 ar
B MR T KRB T 1T, RN 6%
PR KT IR BB ™ A& AT W A R £
B P(T',m" (T"),S"(T")) = P(T",m" (T),S"(T)),
G5 AT RS 5 15 0] il — e 0 e 2
iR vA

UERH . RERCE (m (1), S(1") )T
B K T AL K 1Y argmax 4 JR) S G fi#
T W B (m(T), S™(T) ) AN A8 5 SR A Ak
A — AT iR R ELE
G R A B PR s EUE RN TAE AT
filt, LR

3.2 R AEARSARRTE

T 1t AR A 7 4 1 A 3 5 B ) T A
MR OEERNS Y, AN ERE
MEBRBT.

(1) il 2 g . N 6 3 7% iR A
5ME%& A, RIS pRS 7 =18

AL T AR L B SRR R A
KK, FHSLAARNTR AL

(2) B BE FEZRA N . R4 H
SEHRE K, ST R B
Gl Ll 00 MBS LR AT AT
ZITMES

(3) Hcthar™ R . SV EERIZ D
TN R, SBTR 2 U5 A 8 n 4% 4k
o e B IR AR T

(4) dn BERip . k6 i R JUH
FHEL, ASTHRAEE . AT A R 6 4L
P bR B AL

BT Bk E e, RIESE M
37 47 B 2 A S AR AR O BUT 34k
BB

BrBe— FEORMEA o SR I WO B8
HHEE SRR, R HE A AR AL
BN T AR 2R S G R IR bR, R4
P i 32 TR A AR R 17D

BrBc . AN EM . ZRA I BT B
HfeEi )5 2 e i 58, is IE R T4
MUARD, AT (o 3 o B o T 2 A IE 1 1
RSV RCE, SERIRTH AL

BrBc=. Zftaif. LiEsERES
INTSERR , S IR fe 28 5040 7™ it 22 15F
IR e, JFRE R 2R 2 0 L,
SERAS AT R B S

3.3 FMMMHES5EEFNH

MR L Y S M 0D TR S5
e, fEEE e A P BRE | RS U
I s 1 HH f 10 T P 7 2 T S BRI R . 8L
R W LA K T, (LR A2
UIFE 2458 =5 h SE W G HR AL, R A A
SO AR, R 2 40 B P20 R AT
xR A S 5 R i Ty HEAT WAL o AR
g e L2,

BDR26251-5



168

BIG DATA RESEARCH K

(1) a0 7= 5 ol i 7l O i

R U7 B AR A T 2 O % 3 1
TR j AR = D RE S v R,
i LA A AN G B L O R A,
T AT E W E &R (b
BEAFUE SR | 22 Ao vk B SR R AN
FTAANFE B, IE 7 A £ 4 1 i
Gy r] ZUE R

0L FND=0v+0,F" (1)

Horit, 0,0 0, 45 B HE R B e
F 1 1 7 S 28 5 B 2 T 0 2
) T A8 B B B BT B4 o KL,
A

(2) B S ik

B LA 2 R B R . A

®R2 BRESKEX

(i) R

p' BRI S

p L et

95 HURAERIRY SR AR, Bk A
r().0,. 0, Bl i v 5 AN ARG T A AN B AL
) m sy HUROL R SO ARG RO A 240

Fr Bl mh I R S AT A B AR 2

vl BT i R S RE

Ji BAROL R S A B AR I 2 T

q; RO R R AR SR

s BN B A H R

Li BRG] R A A ik

% BT S R R A AN AR i
C). o HARBENRY i R A R E IS4

70) BT A3 TR R
C'(- )0 BT RS R A R AT 25

BDR26251-6

AR Al AT 3 AL B2 BB Al v g, . A
ALV AR AN A, DU R S A S R
IR BRI S AT SRS . HUR
IS B £ P36 R A T TR FE P43 -, 0 TN

7 @p i) =M+ 4405 1 (2)

ey o g A0y 5 3 SR HUHR (36 B 7 1)
B g, . WA R 2, F1 34 4
A 17 8 R T FR) 25 o, 7 (36 17 6 3 G JEE 37
AR, £ EEE,

4 FEEGNEEGR

4.1 E a2 a5 AL E X

H A A I 4 5 O B9 B BR 2 R B R
Stackelberg ¥ 19 & L & M 5 w44
(p' o), (HGHLN 2 5& R0 R A0 5%
FFE . HFEEENL, BE25FKE
BRSSO SR R AR b

EN 1 EWA(p' o). KHET A
2 5 35T B KA B B A T8 A [ 8 A
N — /W B Bt Stackelberg AL, M
i SE B LS B2 (", 0" )o AR 4 ) 45
A2 55 2 0t 1 T g s A o s 4 e g — A
SHECRE RN E TR fEEUE o
25 58 B HUR P SRS p OB LT, Bl
77 ity ) T T R B B TR A p R AR
B S AT 25 R AL N R 2R L e A N R
O 38 1k 0] 2 A AR o, S5 Wi LA 7 i )
T A o

SE 2 B AL R FE &, A4t
IS T PRI 2 DA 7 it i 3 7 A SR A 1
B A 25 N HL I ) IR R A 2 Ak N
ARG R, ATRRA

¢i(pv¢7i) :p(”iXi_Ci(ql'vq)i)Xi_fiXi (3)



FORUM

Pin

169

Horpr, p R BALEUR MRS CHR 2L 7=
38 T S AR BEN R ) 5 o, PR
s g€ 10, 1}, =0 SR Bt A 7 3 A
BRI IIE T, =1 FORBOE T f R
HHR BER T i SO BE R REZRA I A 98 11
HARBERIRT i YRR AL, AR AR
HEARBRE C(g, ;) Fom

Ci(qiﬂ (Di) :(ai¢i2+ﬂi¢i)qi (4)

Horr, g, e Rt I A S U 4 44 B
AL R R A

R 1 (B RET) . T o0
EWEN LY, ABERRETNESHN
WS L W OROR BB . I R
BHAREN G IATE . S 7 B R AL
PR RICER ., SR, TR
SRS B R N S ST A
RE, We=>" o0 MNTFIELMEME
WY bz i, B B AU RRHAT
SRR, EACBIY AR — b

L3 HlR T R, B
) e TR 3 1 KR e B R T
AR, ELFINE RAL ¥ (o) AL
i ) e T AR 2 2 D AR 1 e R
YAHARAR BRI R AP . R S A 4
BER AR TR B, FR N

(po)=p" x> " 0xi—PH D 0K~
') - F'x (5)

e, pl SV o FERER R
INHLH I B AR AR B, p” R
SR E M AR RUE T s 2, € {0, 1),
2y =0 2R BT 5 5 1 T 5 B 2
ARG, x,= 1 2R B i o i P o 1%
o > o FEREET S R
SRR BEN T i B o C(0) y, Fom BUHR
7 R R A . Fy, R U )

1 PR S 2 B R G SRR U P 35 T
R H Z IR AR R C7 (o) F27n B4 7 i
& 7 J A7 A

C'(p) =y 0 ¥+3> " px, (6)

ETHIRMEN ARG “0FEFT 51
JEAE” W AR H R BT, AR et g
Sk 7/BL REn NI RV A E EY S ST D ES A E 5 W N2
FRIE o AL R I AR AR R L 22 0 o
B MAET s RO R B A RS T2 R TR
PR BRAAEARIRML, DU e A ) 2% i
JE I JE R A AL Rl A 5 T R R
[ AR AR C( o) WA 3 J2 B T 25 3 265 4l
BREIN TR, B I S R 2l A i
BRI 58 LA ) FL S LR R

4.2 Stackelberg {83 511 K i

iz 2 (B2ERIENEEME): K
EM RS2 EEER TRE, &
AHEMEAE T IR AT S
1T R T ffy £ o SRR U T S R B2 T (e e it
IVERES I EE S L A e 00
ity S5 A% 56 BE Y B AR R R I S A
AR . 3 B AR R AT SR A, AT
Tk B U 2 5 1 50 R R A R B L
I, SRAZ 5 54 2% 145 7 1 FE Ak
REBHEFEE G, NHEE T E5EL
285 T EAS BT FR, A58 4 E R
Stackelberg Mz AL AT,

5E X 4: Stackelberg ¥, kb
G SE M ) H bR A R B R Stackelberg 1
SR A (p' o), TR B 5 055 1
Moo B os R — AP B
Stackelberg {75, fEZ W F, &ds™
& B Y S, AR AN R R 1R
W o 2% H RR A AR A CRE Bl 2 R 3 ok
FlIRARMWHIER T, RAIFHFNE,

BDR26251-7



170

BIG DATA RESEARCH K

BDR26251-8

BB 1 ™ i o 2 A i 0 S A SR
I ZH TS BRI

v (p'e')=¥(p.o’) (7)

BB 2. R 7 A i (0 e A/ SR e 4
N HIFE

¢i(p*7¢i*)Zq)i(p*’(oi’q)*"*) (8)

HHAE LRGP 2N, &t
{ﬁ%ﬁ%<p*,(o*>ﬁ]ﬁ Stackelberg Y47 .
Hrp, o7 RIRBR T HR LN R § LA BT
A A 1 B SR A T 326 v A 1 TR R A G
FEME

PRI, BT A 0 A4 R 7 4 f5e 00 5 s ]
DLRR A ¢ =0, U e} EXLAEW, (T
£ R 4 22 55 5 0 AN R A (i S e 10 5K
RidE A S

RN SR 3 [ VA 4595 Stackelberg
HIER R N KL (p", 0" ) HEFT R MR
FER B2 v, A TR BE R R i 09 B SR
o, RIS E AL BRI IS p I, s fb Ly
B iR R IR " SR)F . FEWY
Bl vh, SRAREUIR T ) 16 78 4 1 e 0 3R g
p . BIAESS 2 BN HHE 7 A A% pT I £ i
7 it 1) P B G B AL R IR AN pT o UE A
T A E MK (ple”) BT B ME —
Stackelberg 414, H 4 ffk W £5 Hh 19 &4
2 5B 2 BT TH A 2 LS 0 SR s o

ER L WrBe2H, 4E AL AR
P B AR R A S U0 HUIE LA o,"
x (9) #iE,

<o*=p2_fg" (9)

W (9) HATEURES TR AN, R
BLECHR O p B E BB T L e R £ A
o, 5HRE g 2OHLKR, XHEG
M E 2T A PR AR R AIE . B A

GRS, VR LRI BRI . A
AL 0 O 0 0 U0 A 5 e e A
B OGRBLAR (1) RRAKE g, i) .
B, BEME LR RS RIS 5 R kP
R UG 7 A S S MG . (L T RO S
AR 2 REBCAR S T, 80 R B S 2
PR 43 I 1 % B T 4 48 B e g ML
KOG EMFBFED R, B
KOS AR

ERT: R (3) MU ERY R 0
TV B8 @ poo,) T 0, 19— W 5 it

S,

D p.g,)

10
g, (10)

=—2a,q,<0

HILAT A, @(poo,) KT o, I =k S
TS /NT 0, B EAR B RN BREL,
FaEME— 2R R, RIE— WS 8
845(p,¢)i)

o9,
R o,", W (9) B,

ERE2: BrBCIH, RN B2 E R
AR AL R § R R G o,", R 7
T T AR 1 B O R 0 M E A p” AT DL
X (1) HE.

=0, SRAFAT H I AL P i B

. p'A+B+2yBA-04
S Ul 4

(11)

s, A= 3 s B S A

WA B2 (9) AL (5), K%L
7= i 3 T AR R AL P (pap) KT p Y
—W 5w S, "5

¥ (p.y)
2

=—24-294<0
op

(12)

I, ¥(p.o)RT pH S H™
/ANT 0, B EFRREON 1 R L, A
fEME— R R . MR — e S %L



FORUM

Pin

171

awgﬂlm,ﬁ%@aﬁﬁﬁﬁﬁﬁﬁm

AR p, 1l (11) FiR.

PR (11), AR 8 7 i il &
BRI p . )5, Fp A (9)
AT DA 20 A A SR AR 1 7 A i O SR B 0,7
H O, T RO Y B A A B A
AR R B AR B B 5 A R ok
A BN SRR (p*, 0" Y IF AR SE

2T K, 43 #7 Stackelberg 4 4 1 17
FEMEFIME— Pk

SEHE 3. FETALN EE 2 5 R A
SE ARSI T A 5 B B I SERE L (p”L g
il ME—HY Stackelberg Hfr

W RIE (1), S i sdmm
& p* A B L 7 SRS T, B LAY
R AR R B A T g, DARAR S
Ha. By, STHEAFH . HEEALN R i
A E R WE I, 000 7= i ) 7 A RS
¥ (p,o) (LHE p B0, AT HL 2, %4k~
i 1 0 B A 7R pt A RE AR AR iR KR, (R
A Hofth p=p” # & SECEARAFIE , F
X (7)) Br . ZRUHL, M Rt Ar
AR p” FABIE AL " I, HR AL LY
iR, ARG AFIE , = (8)
BT

Wk, St EmaEmad(p .o )BT
£ 95 4k BV 4% 0 1 #E — Stackelberg 2 #7 ,
(p'vo") SR AR IS B K 6 7 4 e 4%
T3 T e R B AC SR M 4L

N TR AET RS T L E ML
i, ASCATIZ T B F A e AL N A s T T
R E @ (WER H BRRATT S . £
AR oA 2K AR S R T B T 4 3R
). fEMLIREE T, HEEZ RS
FrERCSEI A B, Bl T RORTT L, 4%
BRI &, Fik, ARER SR T AT
MOELHR IR RS L MU B S N I AT

X IR A o o A A YR IR e
FEAR BT PRI B R A AR, X
B 7 SE B T AE A L R T 4 A R
fttt

5 GFiE

MR AL R 4% W Y T 2R A U £ AT
HFERPEERERE ST, HEOHRET
WA e & 45 T7 Pl s, DA CR 28 A 2L
f£5, LM EELEN . A ERFIE S .
KK ET T (1) FEARTEESR
M o RS E I IR B AR 58 (5
BEHEZR T RIT, fRE SR 4 T 4R 1k
CONASEND =i %N S S S GIEhE SC
A IR, 51 AAE 5 PR B I S
Stackelberg 75, 24k b 7 0 Bt 6 3T
SRR (ARSI ERAEEN), F
BRI FT B G I A0 AT v — B R A A
IS (Al e BEAILAR AR Y Ak Y 7 Y JE £ X
kSR wmse, (2) AREESE5ZEND)
B . BARAESE e B RGR T B 2R
T ME—HY Stackelberg ¥ fiE, (HAESLFR
BRI, EHES AR A IR
AT . T—HLIERs Gk ERESE
FIZh TR, TR R R AR BT,
%2 5 77 P R BUE K S 1R R Ok
W It B LI 5 Bl AR ARSI . (3) K
AR I R M SLIE S8 E . SRR
T OB S A 5 2 i O ) £ R B
Hto AR RN HE— D R KA T R I
GERLMENEET S, BT
e R A 2 8 2R KM I A1 3 T P RIS BRI L
FEFIN T S A 5 R AR AR 18 TE AR TR 1
Fafg ik 55 .

i Bk, AR BT AR
R FEAE I BN R E

BDR26251-9



172

BIG DATA RESEARCH K

BDR26251-10

SEH :

(1]

(2]

(3]

(]

Fernie J. Relationships in the supply
chain[M]//Logistics and retail manage -
ment insights into current practice and
trends from leading experts. CRC Press,
2023: 23-46.

Murphy K, Scholkopf B, Shah N B, et
al. Double or nothing: multiplicative in -
centive mechanisms for crowdsourcing
[J1. Journal of Machine Learning Re -
search, 2016, 17(1): 5725-5776.
Khanlarzade N, Farughi H. Modeling the
Stackelberg game with a boundedly ra -
tional follower in deterioration supply
chain—based interaction with the leader’
Expert

237:

strategy[J].
2024,

s hybrid pricing
Systems with Applications,
121302.

Wang M Z. Design and supply chain
management of intelligent logistics sys -
tem using cloud computing under Inter -
net of Things[J]. International Journal of
Grid and Utility Computing, 2023, 14(2/3):
216-228.

Altekar R V. Supply chain management[M].
2nd. New Delhi: PHI Titles, 2023.

KIATH . IS . IR IR B ERE % ).
KA, 2018, 4(6): 65-76.

Zhu Y Y, Ye Y Z. Defining data assets
based on the attributes of data[J]. Big
Data Research, 2018, 4(6): 65-76.

Liu J F, Lou J, Liu J X, et al. Dealer:
an end—to—end model marketplace with
Proceedings of

2021, 14(12):

privacyl[J].
the VLDB Endowment,
2747-2750.

differential

Wei X D, Nault B R. Monopoly version -
ing of information goods when consum -
ers have group tastes[J]. Production and
Operations Management, 2014, 23(6):
1067-1081.

Stahl F, Schomm F, Vossen G, et al. A

[10]

[11

[12

[13

[14

[16

]

]

]

classification framework for data mar -
ketplaces[J]. Vietnam Journal of Com -
puter Science, 2016, 3(3): 137-143.

An B Y, Xiao M J, Liu A, et al. Crowd -
sensing data trading based on combina -
torial multi—armed bandit and Stackel -
berg game[C]//Proceedings of the 2021
IEEE 37th International
Data Engineering (ICDE).
IEEE Press, 2021: 253-264.
Liu W B, Wang E, Yang B, et al. Data

Conference on

Piscataway:

pricing via uncertainty quantification
for sparse mobile CrowdSensing[J]. IEEE
Transactions on Services Computing,
2026, 19(2): 1062-1074.

Zhang C, Xu Y, Kang R Y, et al. Pricing
and trading of data options on data—as—
a—service platforms[J]. IEEE Transac -
tions on Services Computing, 2026, 19(2):
1478-1491.

EBE, K75 BT HIE T2 R E
fr AL WF 5T 1 R #UHE 2023, 9(4):
116-138.

Ren H R, Zhu Y Y. Research on data
pricing model based on data market
type[J]. Big Data Research, 2023, 9(4):
116-138.

Parra—Arnau J. Optimized, direct sale of
privacy in personal data marketplaces|[J].
Information Sciences, 2018, 424 :
354-384.

BRIA=E, 5kPE, TUNBR, &L ST HUR R R
PR E ] R SE, 2024, 10(2):
54-67.

Chen S'Y, Zhang D, Ding X O, et al. Fair
data pricing based on data quality[J]. Big
Data Research, 2024, 10(2): 54-67.
Zheng Z 7, Peng Y Q, Wu F, et al. An
for mobile

online pricing mechanism

crowdsensing data markets[C]//Pro -
ceedings of the 18th ACM International
Symposium on Mobile Ad Hoc Network -

ing and Computing. New York: ACM,



FORUM

Pin

173

[17]

[20]

2017: 1-10.

Khan S A R, Piprani A Z, Yu Z. Supply
chain analytics and post—pandemic per -
formance: mediating role of triple—a
supply chain strategies[J]. International
Journal of Emerging Markets, 2023, 18(6):
1330-1354.

Waqgas U, Abd R A, Ismail N W, et al.
Influence of supply chain risk manage -
ment and its mediating role on supply
chain performance: perspectives from
an agri—fresh produce[J]. Annals of Op -
erations Research, 2023, 324(1): 1399-
1427.

Mohamadi N, Niaki S T A, Taher M, et
al. An application of deep reinforcement
learning and vendor—managed inventory
in perishable supply chain management[J].
Engineering Applications of Artificial
Intelligence, 2024, 127: 107403.
Keshavarz—Ghorbani F, Pasandideh S H
R. Optimizing a two-level closed—loop

supply chain under the vendor managed

A B 2026-07-07
BIE1EE: (F3H, renhr20@fudan.edu.cn

[21]

[22]

(23]

inventory contract and learning: Fibo -

nacci, GA, IWO, MFO algorithms[J].

Neural Computing and Applications,
2021, 33(15): 9425-9450.

Modares A, Farimani N M, Dehghanian
F. A new vendor—managed inventory
four—tier model based on reducing envi -
ronmental impacts and optimal suppliers
selection under uncertainty[J]. Journal
of Industrial and Management Optimiza -
tion, 2024, 20(1): 188-220.
Salas—Navarro K, Florez W F, Car—
denas—Barron L E. A vendor—-managed
inventory model for a three—layer sup -
ply chain considering exponential de -

mand, imperfect system, and remanu -
facturing[J]. Annals of Operations Re -
search, 2024, 332(1): 329-371.

Duan X M, Zhao C C, He S B, et al
Distributed algorithms to compute wal -
rasian equilibrium in mobile crowdsens -
ing[J]. IEEE Transactions on Industrial

Electronics, 2017, 64(5): 4048-4057.

fESE (1995-), &, BEERAMESEGEAH BN A, TEITOT FovElE R 25, 3T
W AR e R

KBE (1963-), 5K, Mt, BEHRYHR, LlREERITGARA T ZARRIB, L d SRt
SR F QGG AR, OB BITIM B SR TR, R YU RIS 200 20, FA S AL A 151F,
HEARZFAE 174, X2 T 277 BU SR SR A . 2 ZERT T o BER R S BT A .

BDR26251-11



