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Abstract: Crowdsourcing is a new distributed problem solving pattern brought by the Internet. However, intrinsic
incentive problems reside in crowdsourcing applications as workers and requester are selfish and aim to maximize
their own benefit. In this paper, the following key contributions are made. A reputation-based incentive model is
designed using repeated game theory, based on thorough analysis for current research on reputation and incentive
mechanism; and a punishment mechanism is established to counter selfish workers. The experiment results show
that the new established model can efficiently motivate the rational workers and counter the selfish ones. By

setting punishment parameters appropriately, the overall performance of crowdsourcing system can be improved up
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to 90%, even if the fraction of selfish workers is 20%.

Key words: Crowdsourcing system; Incentive mechanisms; Punishment mechanisms; Repeated game

1 35|53

AR FR—N A A By LA A 2l 3 T HAT I
TAEAESS, LA B BB AL AERR e 1R AR
RN s FEARZ AV &, Bl Yahoo
AnswersP/PL & Amazon Mechanical Turk!®, F il
58 /AMTES SR — e R . AEL P & A i AT
ZHWITEIE, MEEEHTSE, BgidsE. 87T
ETUH, H— DR EaRIH R 2
& B RAES I P ROIES RATE , SEATSS 1

Wk H 39 : 2015-09-25; t/ml H $: 2016-04-22; FI45 Hiki: 2016-06-03
MAEEE: Ik 1483462789@Qqq.com

FETH: ERK B RRERE4 (61302078, 61372108), H5K A KRl
B B FTHE I REAR R 42 (61121061),  Jb 5T 2 B i 4R 95 A4 4
X1 H (YETP0476)

Foundation Items: The National Natural Science Foundation of
China (61302078, 61372108), The Funds for Creative Research
Groups of China (61121061), Beijing Higher Education Young Elite
Teacher Project (YETP0476)

RN TAE o VEZ -6 B B A,
RIME S5 R AT R AMES IS &, EFXAME
AR, BAifER 6 B TARARA
X IXAMEGS T 58, IF BT 55 AAT #00 2
SEIATIRE, I Rk P B XTI AR A3 51
EINAIRE A

AR TAETT 3, T LA B A 55 A kA K
E LA, R XL A A S Sk
Bl e SR, T AR AESS KA B BAT B AL
R HEUD T3545 B 5 Rk Mo, SRR
LR AR H PR M AR & KR B R 2 R
S, RIFEARET- G b, A7 A5 A B AR Bl ) AL o
DIE,  fer el T AR5 R 158 AR 5%, AT ORbeidE
ARG R E RAE N R, O A AR R 55 (1
LAY,

AT T 0 OB B AR 32 AR 7E B R 34
Jrifi: (DT EEENIRIBT P o BAE 2y



57 H [t

oI i) A% PR A R PR L 1 1809

Ay A AP 6 WU AN A T R AR ) B R AR,
H HLAE T AR (T 5 RE R H P i 2 4 AT 5523 T
PRAERFICRE: (2)WHLRIB Ol B
WL, ORUE AR E AR g, IR
BRSPS IOTERER G 2 (3) 4 R TR Al Jr ik
(RIS H R A VER AR $EAC K
PRV, DUHORVUIEE TR JPRIXA
PP G5 RAE A fi Ao A3 S AT AT AR S I
AT

FEAFAE MUK B Jy 1, SCHR[5] 4 H R At
G, KRG B EM S E T R 2 AT,
[N, ST A R AT 55 7 BOHLHD, AT RES 5Tt
B A B B EMARI] . SCHR[6] 7% &R AR AR AL
FINBIE S Z KNI GAT, M T A
T W BRI GEA47 1) R St Figaro,  [AJINRH RESE
W IAE ] T A A5 AEH LRI LA 25l %
SR EAE . (HRAEA G IIE DL T,
e 5 AR AT REAS HEL T SR UM AN Rl AE 1
Mg Petbal s, I AR T W FPAMEse: ()48 —
ARV IGN, REA RS BT s mT DL B A e
ERRI MRS ER, (2)EERMES I, K 5HE
A TR SR AL AE mrh iR AN ai . R, fEARE
T, BRI A RO .

FEFE T AR KBRS S, 3K
AT IR B LR AR T e R 1 i 4
TAEESERAESS e, HESS S LABL R A5
Y TAREAE R . Sih, b REWIE T
R I LD, Letur,  SCRR[9) 20 I AE LASF & O o
A ELTFHLHT ™ Ay o R 2 AN [5] £ S i 2 G A 1
HBETE T SRR Y (R L o SCHR[10] A 782k
TARE RS ALE], A SR8 AR SC B 1R 1 2K
FIHIFE, I N By JRR LR, A ATIE L
BITEREAT B T AT S B T IR PR
JIESN, AR TSRS, ten, 3¢
RR[11)2% - FCR ONEh (A S BEE , $2H T —FhEExt T
P B REREEIIA S I B LAIQDA , - [FlIN AR IE
W T MU SCSEE s  iA ASAEEE US P 5 W] 4
Fo AHZELE FRBETT, SRz AT A ESE & e
PR AR F R EAT Y, e, SRR B A
Ak RIS ST LRI T2

SR PRV AT S5 T, d i A
7R AT T B s v s VP A A8 5 52 B 5
W AR SR I 4 R S AR HE R BEAT LR,
A LURIN S ORI T A3, DR Al AT TR A 1) 4
Rl ATOREAS S R PPAS IO BAR T IE AT 0F T
{HOZ l1 T AEAR 55 S A — DR T AR AT (125 5

BEATCRCADE, RIS T RES A Kl FLA
SAFAES U BREAT 0, A SO AT XX R
AT B AR BRSNS TR A IR 9 o

AT L, R3S T O S AL AU L
HR BT T, AAEAEAE BRI by TR bk e
ST SEE IR AR, ASCHE S RGP
REAS TARE 3 WO EE, PN A5 EE T 5T
B FLORBEUE T — B G SN SRR, (EAAEAE
S5 RATEWE T LA B SR A, MAREF6 )b
I DL D Ml g g o2 5 il A 54 SRR L SUAE 55
SPBECHURIREA T RE, S TR XA -1 5 K55 20
Mobiks e RN ERMGRNIE, UEW] T AE A B
WP S B LRl b, T DU RO BEE AR
(R A

ARSI SR

(D) Bt T BREE T TR P AT 8 BT AL
Hile o, RIS AR 1D AT AR
A TARE IR S /R BRI, HfE 2
PR R ERC PR T =4 A FAT AT 0, )
AR EE WO LR

(2) W55 AT K B BUEAT AT BE IR A, 4
TR S AR S, SRV AR st 3 ] DA 2K
SN S5 AT AR SBT3

(3) R T b3 5 26 (i v S A 2 11 T SR el
Tivk, R T AR A BGPTSR AR, W] R
AR ERE TARH IR TAE . P JriksRah T
T L RBER R LI T, szt
-5 ] RE AR I AT O W S R B AR AT
K BRFRI BRI o

RS2 VR T AREAS AN, 45 73T
AR ER, JESE 175 1) D sLAT i
WEATHLEL B3R XA T G #EAT R SR
I 2P — BRI A B4R 0 M T AT
I AR, Bk TAER A E T S H LT,
DU R B TARE R T8 AR, &
PRPEREA T AT LIAHN BT Y SR5 71T S ik

2 ETIEEEMHBINSE

2.1 [ERENX

(DA AP-a S AT koA i 4
SRV TAEHEEEW. X TAEEAT % K An ¥
re R, TR RIRATKI—MES T, TERE R
NIASFPALS AT B, TEH R, [F—A T i
(1) NEASTAT 25 0T AR 2 AH R R A1 o [)— ) [
W, —NTAEH w e W i LLSE R — N aZ A P15,
SR, 2T TAEE IR, A — ALl



1810 BT 516G 8 %R

% 38 4

SERCFATS HoE ) ERR, X A AE max, « XANSHL
F LA G TAEE AT By, F A7 N
() P A LAy TiC 1) e K B o

UEZEVE SRR ASCIE B R A
BN AREEWEITIE S, FEEESRep.
KA A TEH R 75 5ME, HESHopk
No tpEtES Rep = {0,1,---, '} L ER, H &
INECNAR B . WIUR W E T A TAE 15 2E4 A
I, BEERSERRA, TAEE RS R AL
1, FHE B RN T TAEE AEPAT S5 I R I R 4F
FRYEAT: 55 KA 0 T AR Gy ik RE I SRR, Ak
A0 50 AR B E AT ST

AR T @ e T AR AR 55 AT #H T
Aoy i RE AR, N AR 05 B AT S
AT THREBA N (D) s, (1) &3
A S SBAE R LT 3E o FeRomAE55 R A F R
AR 58 AT 55 G DU PR, PRI A
PIANEG: SERHMERL, o, HRRTS KA
TINA TAETE G DRSS 2K, LRI A EK
@ (rp,Fe) K on At TAEF 4 {1 (A5 28 A rp 15 30
T, WEREMES RATEVE Fe)ia, 15 2E Bt
Do [RIINBEZAF ZARDLIREPL .

min{I";rp+1}, Fe=H,rp>PL

p—1, Fe=Lrmp>PL+1
Plrp Fe) =1, Fe=L,rp < PL
min{PL,rp + 1}, rp <min{F,-a",2I'}

(1)
KW, ZH0E XWMERIPR.
2.2 ESTHBIHLE
72 ERIFEAELEIE, 25— A TAEE A ik
(RPZrp > PLRASH, Mgl —kag s, I HRA
S RATE I EI G, FUEEE S, H2

F1 SHEX

(i) ERS
p A T R
r RN e K HRAE
Fe 155 B AT R T A 58 AT 55 (RS DL P4
H AR IR 58 AR DUART A 2K
L AR 58 BAE DU & 2R
PL FREARDUBIMEL, AR TIN5 AN A 3T
P, AT BE (2 4
ala>0) B EERT
n(n>0)  FETAEFESZIE T LR

NG AR B I BRI T s AH & 3 RAG ) f T
PEANING,  TCAEE A5 EE AR Nk 1

N TAEH AR 2 SR EPL, JF HA—X
W T SIS, AR G B EA s %, it
MREANBE S EENHT, TEFHAELS
5758 5 3 HARAF IE I vE 4 7] LRAHE Z KR L, B
FEZEKE B min{ P, - ", 20} J5, TP E B
PL, 25 TAEEMUIRIER S 555 . FK, T
EFAEE TN 2 5 5 A GG 2, JF Han i
RN, TAERIREREAIR ) TE, B4,
Z AR W SRR A & . Rk, B2
URARBEAR ) TAERI AFA TAER, fEREN T 1T
WG, R R BRIEHRER ) LA LIS PR 2 45 1 4.

Horr, %0E IR AT RIS 5 W B KA
AR RA N TR e A 7, 4 M RIS
W B, A AR 52 A 5T IR A
T M7 RN B BOBCRE MO B A
T o AU -SRI L R M DX O] T AN R B AT
T B, Horh M BUE S TAEFAEAR IR 5
RIS AE G AT A R0 RS T v
M ="PF-a", W TAEFZYIRER /RN
T, LA B R s BRI AR A
ARRRAT I, DA 2 Sk SBR[
T SEIL T AR A 1) D s AT o e 4650 ) B3 —
SRS
2.3 RIGFEEFIE

FEMRE Ly AT ERs g o X I I R B & Ty
T AR 0 S SO AR A 2R DL S
R S E e ERT . SR, i ARG KAl
FRT LAEE PP AT e R A IE, R W REAEAE
W R ML B AL RGP RS EAT N, H
BT S5 KA R ST W] A5 BE R E

RTINSO S, HoE SR

TS RATE r FITAEE w, 8
SABH R (ryw) A X w A AR VPR I L, )
Rp(ryw) g w WCER A r R E 2. I AFTES
JRTE NI A A

Rilr) =~ L Ri(rw) )

BT S5 KA r 5 B A 3 AR ) T A
B PP AR KSR, B DU TARE B B R
B AMES RATE v P B 1 A R P b
o [RIREA 4R N 2 5

Rulw) = = 3 Ry, (3)




57 H [t

oI i) A% PR A R PR L 1 1811

LA TR w BB 0 40 .
A, BR DS IS DPA (AT 55 A At & 1 B 8, 19
Bl TARE w MBIV 4R T3

TG RATH 0T RA AR w M T H
WO R RO A RO T T DL
A IXAS TR R TE R -

(1) 2 IXAS - ST 2 A AT AR (1
PR R (r) BEEE RS PR AT 55 A & TS AG 2R3
2 e (RN IS5 R AT r BV R e —
E55 RAT 1)

(ESS K AT v XA TAEE w AT R
PR R (o, w) EE w W P BT AP 28 R (w) (8
INEAMESS K AT r X T % AR w BV L L
AL B AT ) o

AT RIS S HE R B, ATABCE BIAE, X
RAME S5 A4 IR A T B A K
RO R, WA 25
TBEHE B, T EERIZA r FEATAEEL 37
BT AT O TEH A, RIS TR TARH w
FIT RV A E D R TER T4 6 2RI A
THARVE i 45 50 BB VY AR DS 20w (045 3 {E
RIS REIE AN TERA AR PP O A Tk, H RAH
& BTN
3 ETABTANEEHENH

3.1 B EEIER

(EXETE L, TR TR, 42
EVRUE T RS A, TAE O, AE AR TR
i, DO HAR0; TR RN T AR, (1455 %A %
AT BAKCEI T 45 Z4E 7 I (1 b PIOHING: BLAN, AT145 K
T A T AR TR Y Q.

B G W BLSE, FEAL AT 2 T
AT o S B Y E BT S 5 32 1 Gloo, ),
5 WMEBLI To TAEH 47 o e 46 S 5 25 (A,
L}, SHFR AL A SR U T, AR}
(245 A #1047 0 s $E MG 245 {Pay, No Pay},
I3 T AT 45 A s B AL RS S T3 1
W AR R XTS5 R AT # R T A% et %)
[ A T R )5 S 2 .

W 1 TR, FE RS R AL
LA K (No Pay, L), BI & o R A AT AT
ML AT o, LB IR P OGS 0, XAk
TATEPRI “ R .

*2 RBTEMEKREEIER

H L
Pay (P-Q,6-0) (-Q.Q)
No Pay (P,-C) (0,0)

3.2 EEHAESN
I RIR RIS N R E R T2, H
TR RRRIESERR A “B BidgE” M, fEAT A
ZE, 25 NTHINA P R WA A A B A
SR SEm B TR — R & TR AT 3, IXFE 1) SRS
WP 2 A S
15 IR B B — U I TR A — (1% 40 55 s
gif13415 (No Pay, L), BT 52540, 0), 25K
AN ST AN 0 T R R R b R de A SR 41
A RS YLA R (Pay, H), SR (Pay, H)#E—X
R A I, BB NEA SR 5w 130 ) .
N IHZEIER, RS R B AN E HE LR
Al s, A% IS IR LT K ik ik
FEWE ST, PR IZR DT o] L% R A &, T B (Pay,
H) 4 A- 344 o
IR LR Rms, eI R B , MR RS
AR FEBAT S TAEF s RL v LA PIANBY
Bk AT i
51 BOREEEMN T K2 PL K, 7E
U], TARE — EIEREAR D) e AR, AN
EEE— A FFE, (Rl TERAEEANEN, i
ASHAET] . XA IR X N
X=Q - (I'-PL) (4)
52 B RN PL I, TAEE SRR
TAR T GERCTAE, AHE SR NGB XA
BORfHIW . YR
Y = Q+(~C)§ + - (—C)smm "2 (5)
XL 18 2 AR R R B T AR
ZAE S BEL N min{P, -a", 2"} o & K=
min{P, -a",2I'}, WG R1 AT LARIR K
6(1—6%)
y (6)
FEAH G TE, 5 TAEE PR ) 5E A,
Hiss R2 N
R2=(Q-C)-(I'=PL)+(Q—-0C)+-(@—C)" (7)
A (7) AT CATRI AN
5(1—6%)
R2z@—0)@—PL+D+@fCMf:3—(&

N T TAEE IR TAE, DR UETE S 1
RGO, BRI ) TAER I a5 A
TRIAS ) TAER U a5 . BRI, 4 T ORIIE
R2>R1, R

Rl=Q (I =PL+1)+(-0C)-

5(1—6%)
1-6
8(1—6%)
1-6

@-0)-(I'=PL+1)+(Q-0)-

>Q-(I'=PL+1)+(-C)- 9)



1812 BT 516G 8 %R

TEBRVE TAR M PR ZHT,  HB 2R R () 7t
W AT PPAS, 4 SR (9) Wiy, gl ks e ¢
RGNS « E R G ik, wfLLEESANF] ) 6
WEANA KA, AF8(9)ar, MimiEsRE - i
fEo M ()T LAE . FESTHLHESE T N folicss
RSEBL, M R K, Hach K E
ST L TAESE I D AT W POE R, 3SR
FX ()T, I

5—NHI>C(F—PL+D
1-6 ~ Q

MR KL S WAL (10) I, (Pay, H)¥ Rk 4
AR . DR IS B I R BRI 1
PR AK A 22 2 A, AS N T —Ik
PERIIR A 25010 SE 0 “ R, FEHE D RPRRA
an MR 25 52 2408 %

4 FEMNKS2H

ASCHEH T IHTEZERALE, 25 G %8
T AR MR SAT R, KM 2 EIH R0 A,
PR PSRBT WU — SRR & AF . AIRuEA
SCHEEHHLEI A R, 7E MyEclipse® S8 3135 it
AT TOTESES:, I 45 SREAT 1 E 44
4.1 FERESHERE

7EMyEclipse SE 46 R L 204 T AR fiiA
RS KA o o TAEZ BRI 2. BRPE T
VEZFNERA TAE# o Hor B T4 358 i ) 07
H S i L WU — B4, YuE R 58
WCTAE . HFA TAEF AR 0, 72 EAE 1
IR B, IR 2R ) 8 T AR

TESEIG Y, O TRALSERR AR &, BOE R
Al PR AR A A A T B A, If
AN B FRR T TAE, T2 PLER LA p i)
TAE, I HXAMEER p AT A 6 o 3CE I
L6 FHOCHR, 6 MK, p ABEAHN BB B

HE AP RS HREWN T : o = 2;
P, =3; C=1; Q =7. N THRULZRFRAE TS, W
JE AR IR ST LI 0~4. BFATAEH
B iy B LE AR IACh 0.2,

SRR ER 3 T, i P,
MG R o OFER 1P T TN, KRS
B QFHFESE C CAER 2 T T e X

T B R, BRERSEI AT 5 IR, REAER
H 10 N G B Bedl i, 15 B4 RH 5 IR S5 1)1 3
fHo 7o T IBpr R, s —8uE &
(X (10)) 8 L BIZ 5, LU AR TAEE bt
911 RN A T B A 55 DR 30k v o i AR 5 i L A9 1)

(10)

538 %
*®3 RBTEASHERE

W54 WEM
TAEHEH 20
% kATFHHA 1
WSS P, 3(HrBY)
YT a 2
Kai S5 Q 7
Mk C 1
WA T R 0~4 BifL
FURL AR BT Lol 0~1 ERIA N 0.2
PRI TAE & R T TR p 0.5~1 Bifl

S, R EI LS A R A, TR
UE2.3°1 P S AR AE P E MU A 280, BRIl
Xt L e B A L )5, A SCRIREREAT T
LS o X B Xom i TAESE R .
ISVIFPH R (SRR MR (ST Il [
XA BE B RAE  R(10) I T o XE2$ME
B 5 5 B A KA BB PL /T

4.2 TWERSHH

Wk PL FREE R, fEMyEclipse ' AT Fo
VA5 B VR 45 bR £ i H BIMATLAB R2014a
W, AT R T

(L)W — B & KBS 4: hE
L(a)als, =10, bE& 6 MMM, s TAE
SERU LR E N, S Hgdia TiRe ks, X
T, AREEE S, MK, TEH
TEPEE AR SR IR RIS 2 A A I, B A PT RE B I
il = A g TR ) A

ZEML PL /T = 0.5, 7£6 47 F[0,0.5]/1 X [f]
W, mE TR LGB RS, MR8 0.4, X2
HT T AN A W — Bk R 4, DRI BRI TAE A
REBI, “Fa A TAEE Sk AR TAES .
E2 i i TAE M LE BB BT AN R R 0, 1X
Je HTAEASCROE LS, — HTAEE RN T
T, LB B R S T A, 5 S O
BHAEA, BITLUAE 6 A7 F[0,0.5] 19 DX 8] A 722 A4 1) v
A, PR TAEF ARG SN 2.

M6 >0.5, FAEPE TAEF R T — 80k
A, Ko DI p R ) TAE, Pk, mii
o TAE 58 B B2 T 1 0 o R IR S A5 21, 7E 6 47
F0.5,0. 7] X 8], TR TAE 56 U E AR 4k 6 2%
HHA AT E, KA, 166 XN, &
THARIPIE KO T30 4 A 15 o A RE R,
I HAEASC Y, G TR S RERLI, DA,



57 H [t

oI i) A% PR A R PR L 1 1813

e D AR 5 ) A9 AR A 1 25 0 HARX AR .
8 BRI, AESTRIPIE K AR R 5 m T
B, i LA s Jot e AR 0 B ) U9 e 24 T ARE

F, HE 1(a)FT W, BEE PL/ LM, &
SR TAERI LB BT RO PL /T B IR R AE 25
HBE ETE, TAEE A RedE NIE TN, BrDOA
WA B RAE S FRPE AR, 58 B m i TAE L
#il#R 2 Tt

Bl 1(b) & 1 0 oRk e ot AR 58 B HL 491 1) 5
W, BEAE TG, ERE AR L R R, R
TEPL/ T RFEARMAAE N, rigm, T/EE&E
W2 A G B AR BRI, AR A FAE
SEPPE AR, e ety m i TAE LR 25 T

(2) AL TAE 38 BT o B A9 6] - 58 B AR i 3t 11
. Eos M =10, BEARTESN
e A R IR T R AR SE R LBl AR, 2
RS B AR TR SO R, B
CLEFA TAEE BT v B ETb o S 805e i TAE i T
Bo IR, 4 EAFAGS fUELBI 1B, maE TAESE
WL R T RPL /T, 56 k.

(3) FE TR BAMEN T 56 8 T A o5 1) 5«
Bl 3 gy TGS IR EOIE R I sies 3, L
Aih, B TR BRI N, R TAE SR
BN, X2, WIS B, M
ATHIAR G, JME AR 1 P a4 e R I AU 2
FHIRE N, BE A AT Re S 7= A s s 9 A . [
LS 3, FE ST REYIE AN 0,1,2 I, m i T
VE 58 B F B AR 4k 2 35 5 HARXEANER 8, I i TS
PERETTIAMAME K BN, STl 46 F T
MR N, W5 T, PL/T 56 AL,
I HAEASC Y, VR TAEF R )) TAE M2 2
BEALIC, DA, i A o i Ll A2 4 i 22 5%
HARR ARG E » M TTIRBIVIMERT 2 J5, I,
PL /I 5 6 %SRRI 52 m R R, FrLhE 3

1.0

(R 4 R B, R AR 58 sk T AR TR,
H HAR V2%

(4) S 5t w] A 0 s LD T 58 A AR BT 1Y
M. ARSI, RGEAAE BR TAERE, A
LI TAES, HRBEERE T, 20%M LIE
Tz 5REEIRELGET, B, TAEEMGE M
VG OB R VEN S B FIN&E T =10, PL/T
=0.7, 6 =0.55. fEPIEEEY, 5B EGE
I CAEH IR R EF Y, ARG EHLHIAIE
TIALHIR M . SEIG 2 SR 4 .

NIRRT IR R, M RFET 20%0) LAE
H 2 5RG RS T, I AR R
FIE AU, & S R T AR I LG T T F . X
b SR R, 040 1E TR B AR AR v
Hu5E T TAE, FRGEHR RO 0 R s SR 1% T
PEHE AR, SRS w58 il AR I Lo 3]
NEMNRGH ARG LR F, S35
XSy B AR AR 2 P BEAE AT H i R )
Frel, IRV CAEA K 2 S I Tk N B 1
THIAPY, B, IE 0B A B v o el 1
1B, DBRAREAF BN NI ZME, AREFEIIER
FRFPHAT L o

FAB, A8 S5 BEAE BURIAAAE RS O R
BIMEAATE 20% 102 S Bet I TAER, RS
i AR5 U AT FIANAE A HE 5% Sk I 1) BE A AH 22
ANK o IR, 2.3 53 H I S U T4 B )
GINEPSESR (TP

(5) AL U2 5 QDAMHLHIRIRT L -
N T RASCH SR AL E QDA HLHIZEAT L
B, WE =10, PL/I'=0.7, § =0.55, NE{E%
EURE ST, RN AR A B E A R BRI
LI AR W 5 fros. AWEH TR R, ASCrhig
H (R I A 28 7 S8 LA 2 v o 5 B A g T
HATRLF IR

1.0
0.8 E o8
0.6 1

0.4 4

B AR L]

0.2

r=n
I

0 02 04 06 08 10 0 0.2
W I R A

—— I'=10, PL/T'=0.5

—— '=10, PL/T'=0.6

—— I'=10, PL/T'=0.7

(a) PL /T X e T AESE B 0 1 i

1 PL/ T M T %R TAEE &
EL A8 ) 5

[N EE)
—e— I'=10, PL/I'=0.6
-e- I'=16, PL/T=0.6
—— I'=10, PL/T=0.7
—— I'=16, PL/T=0.7

(b) I % s A 56 8 HL B 5% 1w

1.0
E o8
£ 06
H g4
ﬂ1@0.4
2
= 0.2
0.6 08 10 0 0.2 04 06 08 10
FIRAGS s T i L)
~o= ['=10, PL/I'=0.6, § =0.55

—e- I'=10, PL/I'=0.6, § =0.45
—— I'=10, PL/I'=0.7, § =0.45
—— '=10, PL/'=0.7, § =0.55

B2 FRLGS ROT o 0 e
AT LB ) 52



1814 BT fAE R R 38 4
1.0 1.0
= : £
= g & 06
H H H 0.4
I i EEH 0.4
= i LG
f[ 0.2 ______/ i iz 02
0 1 2 3 4 0 2 6 8 10 0 2 4 6 8 10
BT R Buﬁ& T B
—— I'=10, PL/I'=0.5, 6=0.51 [ ﬁi{:iﬂf‘* 3t HAAFAE —e— ASCHER
—— I'=10, PL/I"=0.6, §=0.51 St e HLI e QDA
—e- I'=16, PL/T"=0.5, §$=0.59 —— P JF HAFAE
—e- I'=16, PL/I"=0.6, §=0.59 S arf; y.n’ =IJMJLTJ
o NAEAEMG R
3 R CEAIE XS e o i Pl 4 SABTRT A B2 ) MR e 5 AR
AR 56 R G A8 (1) 5% ) Jot i AR S8 i LG A8 1 5% T QDA HLHIFI* L
5 gzlz ;E.‘LE_ Crowdsourcing systems on the World-Wide Webl[J].
Communications of the ACM, 2011, 54(4): 86-96. doi: 10.
ARSI EAEE, fet 7R 5 EE

ﬁ%ﬁﬂuﬁ?ﬁﬁﬂﬁiﬁﬁﬁﬁiﬂﬁﬁﬁ%;
HEAh, ASCEEER R AR MO A Y 5T . da
MR SR W] TR BL R A R, (A
e (i BURE L e S USRI E S (OISR v el 7B i
TARE R R e A, SRR R E R T
VESE R EL o

BRI AR5 18 SO 3R T
AT 3 BE AR 55 R B St AT S B, itk —
- BR80T P s

& % X B

1] oA, HEETE, IR, . AR R RO S

WEFT[I]. THEHLEER, 2013, 36(8): 1636-1649. doi: 10.3724/

SP.J.1016.2013.01636.

ZHANG Z Q, PANG J S, XIE X Q, et al. Research on

ER-xIhi
G AN

crowdsourcing quality control strategies and evaluation
algorithm[J]. Chinese Journal of Computers, 2013, 36(8):
1636-1649. doi: 10.3724/SP.J.1016.2013.01636.

[2]  HOSSEINI M, PHALPK, TAYLOR J, et al. The four pillars
of crowdsourcing: A reference model[C]. 2014 IEEE Eighth
International Conference on Research Challenges in
Information Science (RCIS), Marrakech, 2014: 1-12. doi: 10.
1109/RCIS.2014.6861072.

[3] SHEN H, LI Z, LIU J, et al.. Knowledge sharing in the online
social network of Yahoo! answers and its implications [J].
IEEE Transactions on Computers, 2014, 64(6): 1715-1728.
doi: 10.1109/TC.2014.2322598.

[4] WU H, CORNEY J, and GRANT M. Relationship between
quality and payment in crowdsourced design[C]. Proceedings
of the 2014 IEEE 18th International Conference on Computer
Supported Cooperative Work in Design (CSCWD), Hsinchu,
2014: 499-504. doi: 10.1109/CSCWD.2014.6846895.

[5) DOAN A, RAMAKRISHNAN R, and HALEVY A,

(6]

[7]

(8]

(9]

(10]

(11]

(12]

1145/1924421.1924442.
MALANDRINO F, CASETTI C, and CHIASSERINI C.
Content discovery and caching in mobile networks with
infrastructure[J]. IEEE Transactions on Computers, 2012,
61(10): 1507-1520. doi: 10.1109/TC.2011.216.

IS, X, RS, T IR 2 S O R B A )
EAEMAL[T). B 51 B %M, 2012, 34(4): 812-817. doi:
10.3724/SP.J.1146.2011.00787.

XIE X L, LIU L, and ZHAO P. Trust model based on double
incentive and deception detection for cloud computing [J].
Journal of Electronics & Information Technology, 2012, 34(4):
812-817. doi: 10.3724/SP.J.1146.2011.00787.

W, XUoee, SR, S5, RhIE T E M S AR AT R 2 R U
SrEREE[T). TS AE B AR, 2010, 32(4): 846-851. doi:
10.3724/SP.J.1146.2009.00435.

YANG M, LIUY A, MA X L, et al. A grid resource allocation
algorithm based on pricing and trust[J].
Electronics & Information Technology, 2010, 32(4): 846-851.
doi: 10.3724/SP.J.1146.2009.00435.
YANG D, XUE G, FANG X,

Journal  of

et al. Crowdsourcing to
smartphones: Incentive mechanism design for mobile phone
Proceedings of the 18th Annual International
Conference on Mobile
(MOBICOM 2012), New York, 2012: 173-184.

ZHANG Y and SCHAAR M. Reputation-based incentive
protocols in crowdsourcing applications[C]. IEEE INFOCOM,
Orlando, FL, 2012: 2140-2148. doi: 10.1109/INFCOM.2012.
6195597.

WEN Y, SHI J, ZHANG Q, et al. Quality-driven auction-

sensing[C].

Computing and Networking

based incentive mechanism for mobile crowd sensing[J]. IEEE

Transactions on  Vehicular ~ Technology, 2014, 64(9):

4203-4214. doi: 10.1109/TVT.2014.2363842.
TSUDA T, KOMAI Y, SSASKI Y, et al. Top-k query

processing and malicious node identification against data



o557 3 [ R i I PN ONUE S R e R I 1815

replacement attack in MANETS[C]. IEEE 15th International Distributed Systems, 2015. doi: 10.1109/TPDS.2015. 2457924.
Conference on Mobile Data Management (MDM), Brisbane, [16] HEFRME. FEALTEEEIREE N S BRI RIS [D]. [Mtie
2014: 279-288. doi: 10.1109/MDM.2014.40. 3], RN K, 2000.

[13] XU Q, XIONG J, HUANG Q, et al. Online HodgeRank on
random graphs for crowdsourceable QoE evaluation[J]. [EEE
Transactions on Multimedia, 2014, 16(2): 373-386. doi:
10.1109/TMM.2013.2292568.

[14] ANEGEKUH L, SUN L, and IFEACHOR E. A screening
methodology for crowdsourcing video QoE evaluation[C].

IEEE Global Communications Conference (GLOBECOM),

Austin, TX, 2014. doi: 10.1109/GLOCOM.2014.7036964. wB o 10038, BULE, WU TN AELBLEL
i
J

[15] DANG D, LIU K, ZHANG Y, et al. A crowdsourcing worker ~ >0abk: i, 1985645, -t BRFUIT B i Bl il 2.
quality evaluation algorithm on MapReduce for big data IR LA Y5, 1973 44, #R, ARSI, WETT I N
applications[J]. IEEE  Transactions on Parallel and SRR AR A 55

[17] DIXIT A, REILEY D, and SKEATH S. Games of Strategy
[M]. New York, US, W. W. Norton & Company, Inc., 2009:
345-354.

T, 1979, A, RIEER, BTSN AR 55
TR ZAEMSE . KBRS

“HELHRZMERIZIRES 27 TR @

FELRAL AT W25 1E oA 412 0 R 4l RS EAL R0 T UG A, R FL I AL A2 0 2% Fl EL 514 2 (1 A2 ik
A A S ECOR R, HESE I E K e Sk atiw . A TR AN N A I a0
R SR e AR A )2 /5K, (5 E ) B “TRgtt 8 WA IRi2H8 5 007 LdiiE,
IRAT L8R SCHE AN . AL B0 [l ZEA L AT I 4 1 “ GAREIE 7y “BEARAT N 5 B a7, A5 B 341 %
Oy LR, B AEHEREAL AT I 44 3 AT 5 9 2445 EAL 3R (A S At B RN S BB R (I 9
1 TflER

RSB (ALK %) « VFREBER (LUK ) . BIAEER (H PR ) .

2 fEXSEE

CAEEAL AT SRR 5 0 M7 TR E SN LT T, MRS S TR IR 5L (1) TR AT AT I 45 25
FARFAE AT S S (2) B AUAL X R B384k 7M. (3)FEZRALAT WL AT A HTs (4) FEL A28 W 444 ik o
Brs (5) MRS ) A ASE ML BRI s (6) NMPEAIETERIBE R P 77 ¥ (7) 40 A I 28 11 PN 78 /s A 2L
(8) Il ) 128 W 28 [R5 VKT 2 s (9)FE L AL AT W 48 A5 AR PR A A S5 7t s (10) sgmmdse AT 873 (11) 704k
FEAZ 1A 8% 1417 8 b IR 55 A o

FTEAE R SC N AN T LLE T, BT S e A A8 N 4% 23 W 5545 SR A AR S 0 = K ST Se by e 32 3
o NPRIUE “TEZRALAZ LS M2 5 0017 LA SCE I U, B 2 s U SC T 50t f iR 4 21 (WA 44 1 ot =
R I L RE -

3 HREX

RS EER : ATIETE R RS, MR MZER IR . FtEMAR AT RE, HAE—MZH; L.
B BRAEANRAT N

BT B (B FEE RS W (http://jeit.ie.ac.on/ ) MR . BRERISIEEE B S —$
Ve S B Rl 2=

Fafrtg X S (B 5EBSEHRD) BSUBR .

AR : 2016 4F 12 H.



