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Benefit Risk Evaluation of Third-party Payment
Network Based on Rough Set

CAO Li-xia FU Wen-qing
( School of Science Xi’an Technological University Xi’an 710032 China)

Abstract: Benefits have become a potential risk factor for the survival of third—party payment enterprises. However so far no relevant re—
search results have been seen in the evaluation of benefits and risks of third—party payment networks. Combining rough set theory com-
plex network theory and classical statistics we study the degree distribution and characteristics of the complex network of the third—party
payment and put forward a method to evaluate the benefits and risks of the third—party payment network. Considering the uncertain in—
formation in the complex network and the indistinguishability of the network structure as well as the subjective cause—effort level we
construct a new benefit risk index system which can meet the needs of third—party payment enterprises to realize the evaluation of the
platform benefit risk. The simulation shows that the transaction volume ( collection amount) of the network has a greater influence on the
network trust degree than the advertising cost and the network information degree is the key factor affecting the network benefit risk.

Key words: rough set; third—party payment network; fuzzy comprehensive evaluation; benefit risk

o 9-13
1-3
4-5
6-8 -
:2018-05-26 :2018-09-27 :2018-12-20
( 16JK1369) ; 2018 (2018LY12) ;
(17JGZ11) ; ( XAGDXJJ17027)
(1971-) . . .

> http: //kns. enki. net/kems/detail /61. 1450. TP. 20181219. 1553. 088. html



* 150 -

Vi t/ k:( t;) =m
N o ki ki
C=In(k(t) ~t72) =Iln(m=*1,72)
TIL
ki(t)zm-(ti)z (6)
6
° 2
P(k(t) <hk) =P(t, >e- (9" (7)
L
: 1) = (8)
S my +t
o 7 8
" m, 2 m. 2
10 P(t, >t ()m) =1 -P(t, <t ()m) =
k k
2
N . (3
0 t m.,
N Lo | P =1 = E (0 ()
m < mg, N
(2) wP(e >0 (7))
i k, J k; PR = ok -
" \ (2””’1 g (10)
. L (1) n\ mg
ka} t— limP( k) =£'mn s
t N=t+m, 5 i
mi 7=;+1 o
Uk
fy = l + 1 o
ni ;i
V. 3
L=m':T —m D (2)
Jat Zk/n] 2
m 2.1
m 14
2mi =Yk, (3) ) )
3 2
aki =mm, = min'vk' = n'—k' = Lk, (4) N
at ' ka, 2tm 2t .
J
(5)

Ink(1t) =

zilnt +C



3 - 151«
( )
1 .
- D’Un W w|3[| .
w.=H . _ B
Dl’m @y a)23[|
B ViR [
®, = w?lwrz) T
~ |
! " R=(yj*R,
*E%M% — : 2 k%) ° M ; l_-‘)l
fFAErE R gy [f "
bl R R =Y ( ; x )
1 . i=1
} i . S R
[ ! Rl Rl = ) ° Z( l
i=1
1 card( R( X)) _
X ) +———— gs gs
card( R( X))
; R2 R2 = C3] ° hbS +
C,, *sbs hbs « €y,
shs « Cy, 1 R,
. R, RCN  RCN
: “ R, =bsx (C, +C) Ry=bsx(C +C) bs
bs RCN  RCN :
StepS
2.2
5 1 0 D = 115% - cost
E 115% < cost > D = 110% * cost
015 « rate =[] 110% * cost > D = 105% -+ cost
’ N E 105% < cost > D = cost
[l cost > D
’ 11
Stepl: o (11)
( ) cost oD
( ) Stepb:
’ ’ l_):I_{°“_92'w1:(YJ'I_{1R2 I_?z)
) 1 (PWn wx[] |
Step2: o 0 OG0 0
N P (f)ZZDQ . Q rank
g ghewn
° lﬂ [, wxll]
e a=( . . .
) D=R"*w, * o, =(yj*R R, R)
RCN a a= Ly, w,0
0 ug,: O
( } -~ og ! rank
%’12 W H-* H °
) ° - - EDJ)IZD
Step3: o oy w0



. 152 - 29
3 - ..y [0.250
w, =(w11w12) =( )
0.750
2017 5 3 10:00-18:00 c2C Step2: .
=0.03 cost =
58.80 W cost = 79. 30W
114 . . .
97 R =Y ( i x ) =918.285W
- i=1
o ) | =
R, = 2 ‘ 2( l X )
i=1
85 97 card(R(X))
53 6l; ——————=—-x4028.106 x 0.876 = 1 764. 301
cardR( X) 85 card( R( X))
a(X) =————=2=0.876 R, = Cy, = hbs + Cy, * sbs =203 W
cardR( X) . :
R, =¢C,, 'hb%+C}2 *shs =241 W
Ry=bs x (C, +C,) =53 x0.2000=10.6 W
Stepl: " R,=bsx(C, +C)=61x0.2=12.2W
R=(yj*R, R, R, =(27.549 203 10.6)
] R=(yj*R, R, R,) =(52.929 241 12.2)
Step3:
¢ C,; °
C, D=R-w * o =(27.59 203 10.6)
Dl 1 17|:| Dl 1 LD |j) 441 0. 820|:|
o 2 30 o 8 90 %) 502 0. 154%(0' 22) =74.285
C = o ¢ -0 O .
“ % 59 %= %D [d.057 0.0260
o L ,F 0 0 S _
5 0 D o 10 D=R*w, w, =(52.929 241 12.2)
| 9. 600 0.582[]
O 10 )
C.=g 2H g) 200 0.309H = 100. 561
. \o. 750
b 11U th.200 o0.110U
ol 3 3g 0l 2 5 11 rank = rank = o
TR BN c2c
¢,=05 " 0= g
O 0 0 0 ) (
oL, ,0 oL 10
U3 u Us 3 U
. g 1o :
c.=g 3§
5 U
w0 wnm 9. 441 0.8200 (1)
®, = =H.502 0. 1544
B B‘)zl Wy w23|:| 0
0. 057 0.026 ;
.. 0.333
w, =(w11w12)T=( ) ( )
- - 0. 667 .
- - 600 0.582 (2) “ ”
- u“11 i, wn |j) g
w,=H g) 200 0.3094 10% .
QUH wzz wzslj 200 0. 110|:| °




* 153 -

RCN RCN

aa

I 2016 31( 1) :62-68.

2 VINODHINI G CHANDRASEKARAN R M. Measuring the
quality of hybrid opinion mining model for e-commerce ap—
plication J . Measurement 2014 55:101-109.

3 DU Gengshen RUHE G. Two machine—learning techniques
for mining solutions of the release planner decision support
system J . Information Sciences 2014 259:474-489.

4  LIU Jun XIONG Qingyu SHI Weiren et al. Evaluating the
importance of nodes in complex networks J . Physica A:

Statistical Mechanics and Its Applications 2016 452: 209 —

10

11

12

219.

D . : 2010.
ZHAO Shu ZHANG Ling XU Xiansheng et al. Hierarchical

description of uncertain information J . Information Sci-

ences 2014 268:133-146.

J. : 2017 57
(3):264-269.
SHALAGINOV A FRANKE K. Big data analytics by auto—
mated generation of fuzzy rules for network J . Applied Soft
Computing 2017 52:359-375.
M
2005.

J . 2016 10( 11) : 1601 -
1613.
CAO Lixia HUANG Guangqiu. Concept design and con-—
struction algorithm of rough complex networks J . Journal
of Intelligent & Fuzzy Systems 2017 33(3) : 1441-1451.
CAO Lixia HUANG Guangqiu. Study on mixed strategy
Nash equilibrium based on rough set theory and particle
swarm optimization J . The Open Cybernetics & Systemic
Journal 2015 9:88-92.
FERRETTI S. Gossiping for resource discovering: an analysis
based on complex network theory J . Future Generation

Computer Systems 2013 29:1631-1644.

J. 2016 25(5) :46-52.

I 2015 9( 1) : 94—
104.

(

148 )

7  LIU Shigiang KOZAN E. Scheduling trains with priorities: a
no— wait blocking parallel - machine job - shop scheduling
model J . Transportation Science 2011 45(2) :175-198.

8  KARABOGA D. An idea based on honey bee swarm for nu—

merical optimization R . s.1. : s.n.  2005.
9
J . 2017 37(2):523-
529.
10
J . 2011 17( 12) :2599
-2609.

11 PAN Q K WANG L SANG H'Y et al. A high performing
memetic algorithm for the flowshop scheduling problem with
blocking J .IEEE Transactions on Automation Science and
Engineering 2013 10( 3) : 741-756.

12 KARABOGA D BASTURK B. A powerful and efficient al-

16

gorithm for numerical function optimization: artificial bee

colony ( ABC) algorithm J . Journal of Global Optimiza—

tion 2007 39(3) :459-471.

TAILLARD E. Benchmarks for basic scheduling problems
J . European Journal of Operational Research 1993 64

(2):278-285.

JARBOUI B EDDALY M SIARRY P. A hybrid genetic al-

gorithm for solving no—wait flow shop scheduling problems
J . International Journal of Advanced Manufacturing Tech—

nology 2014 54(9-12):1129-1143.

DING J Y SONG S GUPTA J N D et al. An improved iter—

ated greedy algorithm with a Tabu — based reconstruction

strategy for the no—wait flow shop scheduling problem J .

Applied Soft Computing 2015 30( 5) : 604-613.

SHAO W S PI D C SHAO Z S. A hybrid discrete optimiza—

tion algorithm based on teaching - probabilistic learning

mechanism for no—wait flow shop scheduling J . Knowl-



