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Game-theoretical analysis of mobile contributors in mobile
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Abstract: The crowdsourcer who calls for sensing service can recruit enough mobile contributors quickly with the word
of mouth mode, improving the quality of sensing tasks. The behavior of mobile contributors in mobile crowdsourcing
with the WoM was investigated. It was supposed that each mobile contributor was rational, seeking for the highest utility.
The behavior of mobile contributors with a two-level Stackelberg game was formulated. In the first-level game, a mobile
contributor who directly worked for the crowdsourcer acted as the leader, while contributors invited by first-level con-
tributors were followers called the second-level contributors. In the second-level game, the second-level contributors
were the leaders and contributors invited by them were followers. The Nash equilibrium for each Stackelberg game was
proved was existed and unique, and designed an algorithm to reach the equilibrium. Backward induction approach to
compute the best response of each game was adopted, and the simulation results show the correctness of theoretical anal-
ysis for the interaction among contributors in crowdsoucing with WoM.
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d
Ole+2,6’e+’71’72 Ua
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mn, =2

=0 (14)
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fesied, H

=, —2 <0, M A(14)RGUTH It

n2(27—c+ae+2ﬂe+nl(y—§+0;e+ﬂeD

*
d)?’ll =

(7, =2)°
2y—c+ae+2fe+n, 7/—£+%+ﬂe
2 2
(15)
mi, =2

WU B 3 7, F3(12), BIATRATiE
B IR S o, o ARG E R I S AT RS 2
(d,.d, ).
1B 2 MiedEvos s e T =g r,
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HAG) MR 12)%] d,, K S
dp,,
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c ae md,,
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y n; 771 (7/ 2 2 ﬁ 2 j

771772dm[

ae+2fe+2n,d, + =0 (17)
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H AR ), N
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NP SR AR S
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A BB —Fr S HO 0, RS
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dp,,

=2y-2d, —c+mnd, +ae+2fe (21)

A BB —Fr S8 0, RS

i 2y—c+md, +ae+2pe
" 2

(22)

AR Q2) AL 53 brid ok b, « IBFEH m,
¥ e 2 B K AE d, e[0,by) b B, 7R
d, €[b,,+oo) LR, 45585 KA d,
TBREHE m, R by I Re IR 55 K3 - PRI B,
SEIB R m, W50 5 FLME—.

$oir B AT 1) 4t i B e AT RS TR AR TR AN 2
5NWIRAEN G, WRTHTR, W sopss gy
TR T R 2 5 8 A M IR X 3o RIS
SRS AL e HLME— . TEEE .
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BT BRI b, ASCHE H S A0 AR Y
EE, WE 1 R,

BiE 1 REURES vn s R Sk

Zk BIHIPEM=m,m, -m} (B3HH
PR n(n=2)),

FEBHHEM,

—GBHH P EM,

g EM?,

“EBEHAEM

) ¥d, =d, =d, =--=d, =0

2) for BB m, e M do

3) it BB m S5 ATS then

4) it 8 m, e M° then

. ¢ ae
5) d, =y——+—+pfe

) d, 7=t p

6)  elseif BT m, € M'then
2y—c+ae+2ﬂe+n1(y—§+0;e+ﬁej

mi, =2
8)  elseif BB m, € M° then

7)d,, =

. 2y—c+nd, +ae+2fe
T 2

10) else

11) if BBH m, BB B 7, (RN 750
73 DM #5{ then

9) d

772(27—c+ae+2ﬂe+771(7—c+ae+ﬂe))
12)d, = 22
G
27—c+ae+2ﬁe+nl(7—§+0;e+ﬁej
mn, =2
13) else
—(2}/—c+ae+2ﬂe+771(}/—c+ae+ﬁej]
R 2 2
14) d, =
2n, + 11, =2
15) end if
16) end if
17)  else:
18) d, =0;
19) endif
20) end for

21) return(d:11 ,d:,z,d; ,---,d;”)
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