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Truthful mechanism for crowdsourcing task assignment in social network
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2. School of Information Engineering, Yangzhou University, Yangzhou Jiangsu 225000, China)

Abstract: There are more and more macrotasks on the crowdsourcing platforms. Macrotasks require the professional
skills of the workers and the collective contributions of the teams. Social networks provide a platform for cooperation among
social workers. In fact, there are few studies paying close attention to the social network between crowdsourcing workers.
The problem of task assignment in crowdsourcing is NP-hard and the participants may misreport their prices in order to gain
more utilities. Therefore, a Truthful Mechanism for Crowdsourcing task assignment in Social Network (TMC-SN) was
proposed. The problem of crowdsourcing task assignment in social network was modeled as an auction, where the task
requester is the buyer, the workers are the sellers, and the crowdsourcing platform is served as an auctioneer. In order to
find the most suitable team, TMC-SN measured worker fitness to the team from both marginal contribution and team
cohesion. Theoretical analysis verifies that TMC-SN has economic properties such as truthfulness, individual rationality,

and budget balance. Experimental results show that TMC-SN has certain advantages in social welfare, and can improve the

utilities of workers.

Key words: crowdsourcing; mechanism design; auction; task assignment; social network; truthfulness

0 3%

TEARAL AT 55 B AN 45 — R 8 1) TN AS S22 48
J&t 51 . Amazon Mechanical Turk J&— I HETEI ARG L, TF
XA B b AL SRR E R AT B SR IC S 55, W AR
B 1Y R BRI S8 ik 28/ NRLT 55, O HARTS D& ny 4. R
ANV , SR B4 MR A 2 O R B R R AN [ S A
MAES o XA AR SRR B LT RAR 3 A ARG, 17 L
AU T4 TAER =

TE A B2 AR DG A TN 2 i) 42 T 2% 1) B
T LMEMBITE T, B2 UME R 28 Bk R ie—Fh B AR
O A LA N L i [N (B ey (U e S SR S

%5 B HA : 2020-03-04; 1& [B] H #§ : 2020-05-10; 3% F§ H #7:2020-05-18.

s Bl TR 2%, f— BRI T o I, B |
WAL IR T 2R Z R 2 A A AF AT TREAR 3 B 2 RIS
ERUFIEIR ST A X A2 L 2 TARE Z B
Rt T — ARG A EEE L ] IR AR —
RABEEARELAE 55> FT ARG, A0 5 A4 e 0 i 1) B 1) W g
JREAT A T A RAE ] — i 2 A AU g B . Al
H1, TopCoder it — > BA AR IR FAFIT A AL T3 , B30
HAR T Z— A M A B SRR R e . 98 b FEAR %
JE T ZE k2 R 2%, TN AT 55 53K R 5 7R 3R
XETARYE, AR T IS A NG AR A SR e 2t
—BEARNGE . R XTS5 st B 6 ARS8
B AT 55 R L2 AR e D4 AR T e S A R . SO

EE£WE MmN s S ERHE IS % Bh W H (YZU201803) 5

MRS VELI(YZ2018140) ;37 M K2 B =B A SRR 0585 H (ZKYB180020) .
YEHZ B ZHE(1992—) , 2 JTAFHH, B, il H0F o8 48, EBAF5E 07 10 AL B RINLTRS s Sk e (1976—) B Tl E %A,
PO, W, EEROT I R MU R BIPLERS s 2St(1965—) , B TIIRIETI, Hd% W, CCF & B, RS T A T8 £

RIS I 1] A5 A



3020 HH AL A

% 40 %

(3 348 T TN S8 AR AT 55 4 A v o ) o 24P
BEAh S BT RUR A EE A A9 TN, AT AR AS

AT 55 45 FL AT TR B RT 23 o 2R AT 55 AR ST 510 A
SO T AL R AT 55 B9 EE R, JOF HLAVEL TN Z (B 77
TEALZIRR o B AR5 RER — A aih 2Lk 5 T
FEIMAE S5 R AT IR L, RIRHE 252 58— MR i, iIX 2
SR & RS MRS R . AR5, F SRR S5 A A TE
e mzg b VG b RS UZAE 5 A s R
TNHBEHTFIZAESS o 3, AR T I S25EmE RT3 20 i
HHEAHBN . TASERAE S5 Z 5 AT 55 TR 1l i At -F
ARG AR o AR 55 R & ARSI T A C
AN, WA RENR T IR ZAN o X AR5 R A LA PR
TG, A2 W 4 AT 55 43T () A 28 BE B NP Y [
P, 48— R A AL R iR BRI Rtz b,
FheRZE R TN Z 0] B e e T 2R . NI, i ML
B LA TN Z IR B AR 2 I 2R, FR B — A5 1 T BAR
FEWALS o m, AFAR T AT BE PRI TR A, LL3RAT
SRR o PR L A 200 R FL S

BEXT LR R, AR T — ik 2 W28 TR S HE AR AT
% ) H 52 AL (Truthful Mechanism for Crowdsourcing task
assignment in Social Network, TMC-SN) o % [A] 5 152 480 %, —
A, KRS R E ZL K, TARLZE, RBTFH Y
L H o AEFWRE RAES ARERN TSRS RS , A
S E A HEAT A BC . TMC-SN 2 iy 1 —Fh BETE 22 0t ] A7
BOTBAE S B . O T R e & A T BA, TMC-SN M1 B
TR P AR 3 PS5 TR A Bk XS AR R .
BRI, AR ZIER] T AFMS 58 AT REN T3R5
e RO e A 2B PHE . DL SR S2 8 51 A S TMC-
SN AL PR BT 1L S 5 # Pl . TMC-SN 3l 22471 32 1 T A J
P AL FLSE AR R A 1

1 Ak TAE

1155 s B e A iR M FE 2 —" . ME 540l
s M C TAERT 23 P 3 1) A5 B HAS2 14T 55 4 i
2) A7 BB A UG R A 5540 T o
1.1 BIREHEMESHE

23 AR R AR R T2 — o 7EZ 5T , Hassan
SRR T — A B T AL A 4 LR T i 0 B S AT R L
(Distance-Reliability Ratio, DRR) & 1 —fp P BB DRR-
UCB (DDR based on Upper Confidence Bound) , X4 T A n] &4
AR, 2 SRR DRI PEAN RS e R ke AL TN A A 5
PE. Cheng %7 EH X ZH ABAS R AL IAIL, £ 11 T =R 380y
Ja KT8, 43 R AR SRR R T A B 1 19 N
o [RVREDE , SCHR[8-9 JHR4R L T S AR A3 S ME LUK M 2 [l Ak
ARSI, 8 Ry R A SO AT 55 4
P m) A, (H 2 20 T AR S5 4 AT AT RE s e di 0 1 A9
5 H B A . TruTeam FE51 2 At PREE T ML (1% 20 2 P A
K 5E A ALAT 55 B ELSEHL . TruTeam 595K T St 32 4F
KRS S E MBS R, 51 A BRI R B sl I 25
TNRER
1.2 BISEEEANSENTESHE

Yue 55 TEAE 5516 SR & AT N LA T R 00141 BA R 52 1%

55 I RR R AR BE . AR MR 3 T IR G AR B2
PELEES A R A R T A Z A BN A AE . R,
TruTeam B2 & T TN SASH B8 09 301 B sk , 1H 2= 1 BA
AYEBEZME T o XudE M T =R, 3 H b =
BT T — D ESERAE S S BCHLE] , & AR VT I Y 7 ok
ik B — B AN (E S R AT BL IR, A ] AR5 & T AT
55 SR A Bl 40 T A g BR A, (B0 B M T A A o
Y TECEAT 55 I, LG 5 SCRY B 7 i O A R X
155 Ho BT 55 7 S B 22 (R I () RN 22 56, 5 B 1 T A 5 A o gl
AT EE, Wang S HIE T 82 3415 0, b F a2
W0 2% v 14 TN B 28 A BASE R TAE 55 o AR D5 8] de 498 1L
MY ATBA 3851 Z 18] A 2 T 248 A AU i 1Y o PRI, 2 s Rt
SEMAESS , MBS AR T2 TR
2 AR
2.1 REGER

LM 2% FE2 M2 SN = (A, E, D)J& T AN AF20E &
mE . A ={a,,ay - a, ) T ANESEG)) =1
H0] 0, W0, 2 FTFAE LR RE 2200 8 5 EL o, 0, 2 T 2
AT A D(i,j); DA 56 TN Z 658 5 A4S i 5B, B
D(i,j) = D(j,i)o

551K AL SRR E AT I & RS R, LU
55 RIGHRMY bo b J2AT 55 RBEHLTN 58 WUS M TRAG A, 7T LA
RETFALS W E LM b BB AT 5515 R BT 5 o Fh
AE,S = (51,80 08, ), RTEMALSS Ro S, = {s), 57, -, 5T 2—
A ARG T st = (0, 1) RR ST 55 RE 1575 250 &
M50 Sy BRAWBITRMALBER S, S, —TTIRAE [ T S,
bl T AMARIBN, S, T8

TA:BHB AT Na,edABBSRIL —1J04C, =
{(sh k=12, oL AECosE = (0, 1) FR a2
T EAE B A ERE, 1M ) 2 o, DTRRELRE s IR IR, ol AN —
SESET a, TURRELRE s, IE LA El. € =({C,,Cy, -, C, ) 2T
ALANMTERAME R . ZIEEN T AZ R 2: M2, Nei(a,)
KFRE o HEAMEN TANES .

XS R, DT LTI — A 8iE 2 4aE. Bk, 5l
A BA o€ BIRBE SR RR T ATTIRAY S F e liAs . H =
{hyshy, o, h MRFRIEREEE A SHURUE , h, 3R TTBREL RE s, T
fHEMTAER . Q2R o ST B ML RRTE S, R R B BT 35 1Y
R a, BARAN T I

T
ko k
thsrszci

_ k=1

ih,isfsf
=
TG ARSI R E A TSRS RS T 625,
B AASZ AR AR R A S UT S5 B BB 5L T C A, 1A
BB SR A P = (propas oo Pue
P55 SR 3 R 45 T 58 U 55 19 ELSE AN 5 B 4 30T
285 AT A PSR T 2 25
b—- ZTP,"

0, HiAth
[ REH , BRI T o, e THIRUTZE T3 F G 41

oC, (1)

1155 RBSE L

Uy (2)



% 10 4 RGERF RN

w

& 2 BLAX ELAE 504 Ao AU 3021

ST AR 2 22
g, = {pi 7 oG aBOTRE 3)
0, HAh
Hirr o€, 25 o€, HHXH LAY ELSZHY SUBAS
2.2 HXEX

AT A 24 LA TMC-SN T 5 2200 2 1 26 0 @ M DA B s
TR KA FH ) — AR

EX 1 HIEMW, DA, ZIREERE
S GARAS BRI S AR AR AN B BN R AR T S R . A
TMC-SN AL, X R W, X TF LR L AL R, R b =56,U,
SRR X TR Va, € A, MR oC, = oC, U IR,

B EASEIS IR EE AR BRARA T B
M BB BRI AT I i PRI L MR 1) S S XU N 2 H B
i COER

Myerson & B RS H B E AL, BARINT

FEIE 1 Myerson B, —MASZEESLN, 2 HACYH
s 2

PATH Y 53 BRI« AR @ AR o B T 43 1, TR A ARA
! < cEI TSR BB AL

HE AT S ATE N o, I 23R, W2 o AR T
HESAT TR REAEHNS2 TP 3

EX2 AN W o il n 32545 21 i R & T
FLAT R LA, B ) 3 TG 199 S 5% S A I A AR T L TR
W m)ih vl , AR A 5 W, X F Va, e T, p, = oC5 3 F R,

D p<be
aeT

X3 U B R AR 55 3R g
T TN AR B b~ Y p > 00

EX 4 FafmMe whof M BT A s g Bl i 3K
K EFANLE BN 2. A2 s AW 2 s
SYBER KI5 S (E AN 23 BE 327 BUSAS 22 (A 22 4

XS5 EAME. 4 EACYFE T LTE 2 0 6]
NARAT I 2SI A S A R

3 TMC-SN #l%#| % it

3.1 gt

— MBI R B 32 207 N R R . 5 55
SR T 2 DTHR T TR B T O, STk 16 14 |, EAAEE
B 5 W\ BUSOEARSCG o AT B BAZE: A EL 22 0] B 15 15 B
U, SERAE 55 B Bt o R, £ 25 I TN BTN
TR BAEER T, 4 th A R g

EX6 HPRTIEk. R o Bk A BN T, o, 131 PR
TURKAY(E I o, X TRE SR REREE G S,/ B otk iy T A5, B

A, = 2 shsth, (4)

EXT PIBNEER T N o, 3k iE A BB T, A EE
RS EIE a, 5 B Z A1 AF WA Z A, BI
r, = Z D(“i’aj) (5)

X8 T AMEFLREE . TN R S By Tk A A

PABEER 1A . L, a, G EE fitness (a,) % X«
Sitness(a;) = anor (4;) + (1 - a)*nor (1/1';) (6)

Hrfr:a e [0, 12 BRoTsk 5 F BAEER 71 Z [ 199855 241
nor () /& H— L PR EL
TMC-SN ALl 4Nk 17 o FESETHER I, SEAR 2 AT A
BB AT, IR LR TN 2] Neis oo SEBRAMFC A, e 20 T
N AR fe /N TN a VS A B BA R i 36 A, BRIBE 326
NI oC, /fitness(a,) TEEEAT Neis HFiie/Ih e 1] LAH R IR , i
NS PBAR R Z )2 A AHER . N R a, e THYSBIE T
SATTT DU BN - e m 35 18, DA AR 7 7 B vk 2 o 23 0
AT T SIS AT 1 o A S 5
NEAE BN KB, M { Neis'\T' ) s B B T A8 B A
R/ TN a;, FF B, 5 3906 B89 P AR 5% 2 [T SR A7 1 B4
PR, B,
oC, oC;
fitness(a;) s Sitness(a;)
oC;
Sfitness(a;)
s OO g TR R ST
Sitness(a;)  fitness(a;) ! '
A e o, T FU B T 52 00 4 T4 B R 5

C.
B AT tfiness(a,), p, s TR A BEAE

Sitness(a;)
N a, ST BEAh AR a, (O S AR TRIAR T a,
AR AU R R, — H— N BRI A
BALA T RS A 200 . de, WARAE 55 R B RER R B4
TR AL, ST AT I o
Sk 1 TMC-SNALH.
W SN, b, S, Co
#rd T, P
T—D,8:'Sgp, <0
while A # & and S, " hasn’t been covered do
if T # D then
Neis «— U Nei(a;)

a el

(7)

C, < *fitness(a;)

else
Neis < A
end if
. oC;
% irgg{g}\? fitness(a;)
Neis" < Neis\{T U {a,}}
K<T
while b > p; and A; # 0 do
) oC;
4 : g Sitness(a;)
oC;
p; = max{— *fitness(a,), p;
fitness(a;)
K<« KU{j}
end while
if b > p, then
T« TU{a},b<b-p,

update the uncovered skills in S,

else
A< A\{a;)
end if
end while
if the skills of S have not been covered then
T<—Q,p,., <0
end if



3022 HH AL A

% 40 %

M 10 Hr il 45, TMC-SN AL 2 H A R . WA
VAT BA F 436 P AR B2 08 e ) I ] S22 E 2 O () 5 B4 503 T
NIE IO E A Fre /N TN R TR S 2R B O (m) s A0 B B 1Y)
I TR] S 2R BT O (me); 2 1l R B A BB RETT 64T 136 4K, B
PLE RIS [ S22 B0 O (mPr). KL, TMC-SN AL = 3+ 547
EYEhIS

3.2 IEigHH
A FHERSIE B T TMC-SN W f B S PE AN 1A 2 i
BT

TEIE2  TMC-SN i & B

PER A ARSI ORE W LR B S W . AR5
RANRERE T 43 Fe A PN AT B . — Bl RIE SR A BERE AN g
B L s oy — AR TR IR . WARJE AR RSB
FHBARERE 7E M o AR — T BR BT 55 18R AL
T4 e, ABLAT 55185 SR 3 W 04 v b i R ¢ L 2 v T AT BRI
AR . RS XIS AT 55 1R B RS
I BRPE AR S5 R AN S TR A5

TG 43 T AN S AT FI 6/ Myerson 22 B, 1556, R 2
SR TMC-SN 1) 43 e K U2 B8 1 o AN 2R o, R o} B g i D)
SYBC, AR ¢f < of B LSS BB P, R B R o, B
HEER AT /N,

HW a0, 10 524 3B 2 VB — AT o, 2 5 1 R BAR
0. I Neis\ (T U a3kt a3 FLa, 0 TAGEREIER
AT ZE G P RE/D . Wi, /TR (7). 75

T T T o A TR 0, 1E
Sfitness(a;)  fitness(a)) !

oC.
XA, o, W IRIET 2 K p, = -

N Jitness(a;)

XA, p, AN a; B SAT , N ALE Neis\ { T U o) T HYFE
GrB VA B A JF BAT 55 R 4L RETE K IR 58 20
JE o PRI, Ak 2k A QB e A E RE AR I | Bl TR R
o e a, AR p, o K HE AT

AR AT R AR o R0 T p,, o, PR 1E e
JERE T I TS T, e 2 o A SRk

L5 25 JE A 1) 43 T RN D0 R DG S A, TN B M
THIIE

TEIE3  TMC-SN il & A H 1

PEH XTSI R BRI T B P A Hi#
S b 2 p AL, I BRI B R 2 )5 TUE S
S HRIE UL, T AR BURLE S T A K A R . R
WUy =b- 3 p, > 0WT.

a, el

X TN, B (7) A4 oC, <p,, ML AIS U, = p, -
oC,; 2 0,

25 b TMC-SN ¥ 2 A (A3

EE4  TMC-SN & TR .

A AR SR BRI IA — A T ZH, A i
A WAL 8 A IZ TR . R, A b -
> pi = 0, RV T P BA T SR . PRI, TMC-SN 1 JE 731

*fitness(a;)o

FOPA
4 PRI
REBU T AT 36 BT AR F— g b

LR HE— A B0 UE T TMC-SN 6 2 BLSEE i R EIE T 2 o
ot 228 S B P BABRE S 1 O R L AR A B B 91 HL, A2 5
B St R LT AR 7 1, % TMC-SN AL 5 A%
FEAE L2 44 (1 TruTeam AL HEAT T LHLHL .
4.1 BEIZE

T K m M 1028463 100, BRIME K 50, 1F 5515k
HARAN BEPL S A 7E (0. 5,6. 51 F o T AR BA—F RERY BN 7E
DX ) (0, 1] BEHLIRE . AR E (a0 a) = 1,0 D (a,, a) FEIX]H]
[2,12] 284k BRATESHIER#E R Z iR o Fifg. S
oA AE IR0, LIrf BRINE N 0. 5. B/ Hh il S Le 254
S 1000/l Sz S F-85 R . AEREAS S, A — AT
FAHRF RAT— A5 -
4.2 EXMH

AR SR E M T AP BENLE R — D — R,
SRJG AEABATIR M AN BN AR AR RO . & 1 () iR, —
AR BT 555 SR B A LA b = b = 4.57 BLSAR MY, 3R78
PIRCH R 2. 130 AT 55 34 oK 3 1 R B XK At 1 i LA 3045
B v A AR At AR B WO I BRI N 0. B 1 (a) 2k
WA AT 551 SR 38 B LR I, 2 — AN B A SR A 5518 R 3
REHR T MR A R AR 0 S B A NS 0 AR I 0 AR Dy £ B
[ 1(b) 2, 24— R T AEM oC, = o€, = 0.156 1T, 3%
TR 0. 679, K0T M 0. 523, 24 T A 3ot $2 =25 AN ok
BT O AE T AR B ORREAE 0. 523 SR T, S Al i A
A5 0. 61 B, A BN — AN R M A 0. B 1(b) ik 3R
W1, 24— AR T BN oC, = o€, = 0.535 IF, T A KRB
Ay B, S8R 00 AR Aok 224 B 51 0. 195, Aol LA sk
FH-0. 081 40132, #1522 AT 45 iR AE o T AR BE i
B AT HR A BEEAN AR 25

—— B

= - Hi#
0
&
—14
—24
-3
L R R R R R R R N B T I B
S o = NN FFFn OO O
AR RE DR
(a) (R 551 R I S5
0.6
0.5
0.4 1 —— W
E0.3- o %
0.2
g 02
0.1
0.0
-0.11
02
LSO MO OoOWOoOWOoOWOoWoWwo
SEmRAAFRIIRNEEEE R RS
S oo oo oo oo oo oCococoCc oo
EWNISEZN
(b) T NI B

1 TMC-SN ELSZE I IE
Fig.1 Verification of TMC-SN truthfulness
4.3 BTSRRI
TETMC-SN ML, T AGHTES IS B LA 5 Tl



w

% 10 4 RGERF RN

& 2 BLAX ELAE 504 Ao AU 3023

PROTHRFI AT BABE SR 07 . o, o J2aX PR TR 1Y 1T 288, T
I, o X TMC-SN HL i M REA — 2 M52 . SE B h iy 38
S BORAR 1000407 S5 b i B 52 b i B . 181 2(a) R
S o BB o IR THG IN . 24 « BRI, 34 bR STHRTE TN G&E
FLE T B BRI N , AE S b, P BAEE TR ) 0 B B R AIR
I, XoF AT BABE 2R 7 1 DG R BRI Ae  B. TEL 2(a) IE AT LR
o NI, P BABESR T3 Je N, 7E a=0. 4 47 IR B R AR A
SRIF SN bk, 1A BAEESR 07 MR T BAIE 5 A 2 F ik
S o BRI AR A BN TN 22 TR A R R R R
&1 2(b) R W], BER o FIIGIN A1 55 18R BSOS I i T
MIRBEIWD T o BORFN a K, 28 5 P o e 4155
TR SR A WR I 53 BC A A A6 i 25 B 3, 2REAS X 50T 7 42
& LA ZI I ERAS T AR ROT . B 2(c) ] LA
F, 25 B INE A SRR D, X R X AT BAEESR 1
RIEAFTAE ARG . B2 MEEZ T ANS S 4t
SRR ST /b 3SR P A P BA R A NGB 22, 0 B Y 4341
i 5 o e 1 e 2 A
4.4 TMC-SN 5 TruTeam X bt

5K TMC-SN AL 55 TruTeam AL HEAT T HAE . 7€

TruTeam ML A, ZA0 T T AZ AL SR . FERX RGO
T, TAMEEE R S5HRITHA K, Bla=1. IE3(a) T L
B BER TONECR RSSO, TruTeam B9 32 5 $0 s 2 8 T
TMC-SN, 3XJ&H i TMC-SN % & T T A A BREER 1,38 5)
PR B TR A%, i3S 2R TR AR . 1 3(b) /W AR 5518 R E )
BRI RE A TN B3 i B2 s L i TR RO R AR . 53 4h,
TruTeam HAT:55 115K & R HLF TMC-SN, 17 T A AR
FTMC-SN o 33 76 BH G i A BARE 2 7 A% T4 A, (B
B ERERAFM . B 3(c) P F H TMC-SN Al TruTeam [
S RARIEE A . SR, IR R, TMC-SN [ 1 25 48 F)
PEF TruTeam. Xof A BAEESRE J1 (9 56 A FI - it 2 4w A

AR B L T TMC-SN 5 TruTeam B8 2 . 822 2
5 AT BA 98 AT 55 IO RE 3 o AR o, Fi1 o A L DUIFE X0 (70%
100% ) H Bifi FL 326 428 79 25 S ) S8 AT 55 09 I ) 285 A RASAHGE
TUAE [T B (40% , 70% ) T BERLIE BR34BT 28 . Wb 8k, a2
WA T, BT 58 AT 55 19 L 3K TR AH % 15 2 .
&3 (d) T 7 1) B0 2 ST AT 141 B RS B3 22 1) B 2 R T
SETLR B TG MBI, BT 3R EEAC, {1 TMC-SN 11
I RAR L T TruTeam, &4k, XF A BABESR 77 10 G FE 1
TATL55 SE AT gk

=
1058 1.5 s
& 00 T = ® e ] [0
2 - s | s B ' LA 32| | =50
00 --0-- m=80

1000 20 3.0
2.51
300 15 -R //‘/'/0_*“/0/'
o 2.0
& 600 ¥
R

0.51 .\.\.\H‘I—.—H. 3.0
0.

0

0
0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9

a
(a) ZE S BRI BAEESR T

0.1 02 0.3 04 0.5 0.6 0.7 0.8 0.9

a
(b) % H

0.1 02 0.3 04 0.5 0.6 0.7 0.8 0.9

K2 855 28 a SRR

Fig.2 Influence of & on performance

1200
1000 1
800 1
£
IR 6001
&
400 1

200 1

10 20 30 40 50 60 70 80 90 100

TANEL
(a) S %L
3.8
3.7
3.6
— 3.5
123_13.4
K q -
+ 3.3
3.2
31 —o— TMC-SN
3.0 —a— TruTeam
2.9
10 20 30 40 50 60 70 80 90 100
TANEL
(o) th&AEF)

a
(o) HE & HRF
3.5
3.0 A/‘/‘___‘_‘_‘/‘_‘\k/‘
2.5 /—*_‘/’_‘___‘
' 20 —— TMC-SN-Requester
& 15 —a—TMC-SN-Worker
- —— TruTeam-Requester
1.0 -0 TruTeam-Worker
0.5
| O gy Qe oS o W o S o O o PV o |
10 20 30 40 50 60 70 80 90 100
TANE
(b)
60
50
SEE
= 30
= 2 —— TMC-SN
10 —a— TruTeam

)
10 20 30 40 50 60 70 80 90 100
TANE

(d) 2

{13 TMC-SN 5 TruTeam {9 Hi 2
Fig. 3 Comparison of TMC-SN and TruTeam



3024 HH AR

% 40 %

5 4
AR SO A 23 W 28R ARELAT: 55 73 BC A9 ) LB AU — 1N 4A

2, MR SR F R KR, TR, At F- 6 78 41 5%

L IFHEH TMC-SN AL LA BZ A T ) — L ki o 1

H e B3 A AT A, TMC-SN DI B T ik 1 P BABE SR 0 515

T A A8 12 "1 A AT BRI 33 17 P o B3 43 B 3iE B TMC-SN il 2

FE AN REREAN U -0 . FEERE ST B B, 2 — P BeE

T TMC-SN i /& LS 3R WL T I35 S5 o W PERE I R2 R,

I LLEL T TMC-SN Al TruTeam Y TERE . SEHR45 R K], TMC-

SN ML FEAL 2 AR A 7 HRA 3, I B T AA .

SE ik (References)

[1] DUCH J, WAITZMAN J S, NUNES AMARAL L A. Quantifying
the performance of individual players in a team activity [J]. PLoS
One, 2010, 5(6): No. e10937.

[2] CHITTILAPPILLY A I, CHEN L, AMER-YAHIA S. A survey of
general-purpose crowdsourcing techniques [J]. TEEE Transactions
on Knowledge and Data Engineering, 2016, 28(9) : 2246-2266.

[31 YU X, LI G, ZHENG Y, et al. CrowdOTA: an online task
assignment system in crowdsourcing [ CJ// Proceedings of the IEEE
34th International Conference on Data Engineering. Piscataway:
IEEE, 2018: 1629-1632.

[4] SEL, FER, e RAHEARDIREERT]. AR,
2015, 38(9) : 1713-1726. (FENG J H, LI G L, FENG J H. A
survey on crowdsourcing[]]. Chinese Journal of Computers, 2015,
38(9): 1713-1726.)

[S] DE WEERDT M, ZHANG Y, KLOS T. Distributed task allocation
in social networks [C ]/ Proceedings of the 6th International Joint
Conference on Autonomous Agents and Multiagent Systems. New
York: ACM, 2007: No. 76.

[6] UL HASSAN U, CURRY E. Efficient task assignment for spatial
crowdsourcing [ J]. Expert Systems with Applications, 2016, 58:
36-56.

[7] CHENG P, LIAN X, CHEN L, et al. Task assignment on multi-
skill oriented spatial crowdsourcing [J]. IEEE Transactions on
Knowledge and Data Engineering, 2016, 28(8): 2201-2215.

[8] TAO Q, DU B, SONG T, et al. Finding optimal team for multi-skill
task in spatial crowdsourcing [ C ]/ Proceedings of the 2017 Asia-
Pacific Web (APWeb) and Web-Age Information Management
(WAIM) Joint Conference on Web and Big Data, LNCS 10612/
LNISA 10612. Cham: Springer, 2017: 185-194.

[9] LIU J, XU K. Budget-aware online task assignment in spatial

(:rowdsour(:ing[ﬂ. World Wide Web, 2019, 23(1): 289-311.

[10] LIU Q, LUO T, TANG R, et al. An efficient and truthful pricing
mechanism for team formation in crowdsourcing markets [CJ//
Proceedings of the 2015 IEEE International Conference on
Communications. Piscataway: IEEE, 2015: 567-572.

[11] YUE T, ALIS, WANG S. An evolutionary and automated virtual
team making approach for crowdsourcing platforms [M ]/ LI W,
HUHNS M N, TSAI W T, et al. Croudsourcing: Cloud-based
Software  Development, PROIS. Springer, 2015:
113-130.

[12] XU J, LI H, LI Y, et al. Incentivizing the biased requesters:

truthful task assignment mechanisms in crowdsourcing [C]/

Berlin:

Proceedings of the 14th Annual IEEE International Conference on
Sensing, Communication, and Networking. Piscataway: IEEE,
2017: 1-9.

[13] SCHMITZ H, LYKOURENTZOU I. It’ s about time: online
macrotask sequencing in expert crowdsourcing [ EB/OLJ. [2019-
11-10]. https://arxiv. org/pdf/1601. 04038. pdf.

[14] WANG W, HE Z, SHI P, et al. Strategic social team
crowdsourcing: forming a team of truthful workers for
crowdsourcing in social networks [J]. IEEE Transactions on
Mobile Computing, 2019, 18(6): 1419-1432.

[15] MYERSON R B. Optimal auction design [J]. Mathematics of
Operations Research, 1981, 6(1): 58-73.

[16] YANG H L, TANG ] H. Team structure and team performance in
IS development: a social network perspective[]]. Information and

Management, 2004, 41 (3): 335-349.

This work is partially supported by the Cooperation Science and
Technology Fund of Yangzhou City and Yangzhou University
(YZU201803) , the City and School Cooperation Project of Yangzhou
(YZ2018140) , the Natural Science Research Project of Guangling
College of Yangzhou University (ZKYB180020).

QIN Haiyan, born in 1992, M. S., teaching assistant. Her research
interests include mechanism design, virtual machine migration.

ZHANG Yonglong, born in 1976, Ph. D., lecturer. His research
interests include cloud computing, mechanism design, virtual machine
migration.

LI Bin, born in 1965, Ph. D., professor. His research interests
include artificial intelligence, multi-agent system, service-oriented

computing.



