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Abstract

Crowdsourcing competition is an important tool for enterprises to integrate external intellectual
resources, and the design elements of crowdsourcing competition have an important impact on the
participation behavior of solvers. Taking 45 development tasks on the EPWK platform as samples,
the Necessary Condition Analysis (NCA) and Fuzzy Set Qualitative Comparative Analysis (fsQCA) meth-
ods were used to explore the influence of crowdsourcing competition design elements on the par-
ticipation behavior of solvers from the perspective of configuration. The results show that a single
element of task design is not a necessary condition for a high number of participants and a high num-
ber of submissions, but a synergistic influence on the behavior of the solver through the formation
of a specific combination configuration. The high number of participants focuses on the construc-
tion of task attractiveness, while the high number of submissions emphasizes the task execution guar-
antee, although the two overlap but have obvious differences in emphasis. Accordingly, the employer
needs to adopt a differentiated strategy according to its own development stage: the inexperienced
should strengthen the economic incentive and communication mechanism, while the mature entity
should optimize the task description and time management, and realize the systematic improvement
of crowdsourcing efficiency by dynamically adjusting the allocation of factors.
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L TEFAE N — PP AT, R RGN T, AN R EE T R, AR
%°F- &40 InnoCentive. Upwork A [E Py 4% )\ 8 1) PR I8 R R EDTIE 13X —#a % . AL SE 28R ILE K I R SR 7
73, AHSEER A% O SR TE TR S WM B R S B AT NI R A5, i LAATERER S5 AHA
SR B AR B R AR EATS . RETIZOYEREBEER L. H—, mdZERAERML
WG| R R E R R . W ERLIBEFU R, AT RR SCARKEE IR msgm 7 Z40E, A5G EHC
KRIUAFE; ZAUKR2IMIEH,  “RERH . ESFRE R AES EANB O E S 5HERARE L
ISR 7, AT 55 M B0 #6075 B B B3 I BE I 7 5 AT 55 RPN IR E SOy S B, “ TR
EWEESNS ST ” . =, BRRRRE N WEAT R ARG “mERAL” , (E54
TR AR T R RN 2 2 P TP, S ES 5 L[3]. XMW E HARESRAT S T S 5] 1 5 Tk
TP, 2R, 4T HOR BT = RGEMERTHESE, HA “ERHEM” 1®[X, DiPalantino 1 Vojnovic
[P AR A S B A Y AT e 2 5 R .

ST AT S BT I A 2 AT B — BRI RN . =R 215 NIBEFL, B 56 2% 440
FE AR RE NS AT55 i 55 B R 3T 55 SR St sg e, SRR 2 E RS TAEH . H 3R[5]5%
NI T, AR 5] 53 i I B 5 3 1) 7)) o) B 78 A B B 1) B — 2R M R o ST (6] 55 0 T &S
FE T FE AT XS bR AR SE A RE e, R R HAREE R (TS5 B AR ) AR A B, B AR A
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Logistic [A[ AR RIS IE S — AR AR . FRARZR[7IWE ORI, OO L 2000 7, RIS,
BRI 23%, T COOR - RE” W FEBEMEZE. REREFEIIARY, Mok
FEACBE R sl ot 5 55 AR, JRAE LA b ST\ AR RS OE T, O S BREILA BT TS
B BRI R R IO, 2 AR O)HR H, BUA AT S RAE R L AR ass —~ (H AT
LIS AR

SR, B BERIRRE AR, HERAMAAEIRLRIES B LG 7 SR A48 8 X A 4L 308,
FEEL G LB P, BB TR T I S HTIE D R USSR R 5 2 5 AT NI ORI IR R,
foRT it FR A DLAE 2 3 R AR I N 2l [ 7] AR B R BAE GE 4 o i o, B B & i 2O
(NCA) SIS P ELE 0 T (fsQCA), R Gid 7 A B SE -4 55 v v 2 B3R X W R A AL ] B L0 it ok
FAT AW BN . SR U, PO I SR AR R A B kA, AR TR E RO TR
PR [, fEB) NCA Jri BN SCA K SE 5 IR SE R AT R N BE X 8], B A B TE R BTH R 2 (6]
Wb FEZAR KR o, HXRUITTEEZER, RN SIAERCHNS, Il Bk 6k A 2ok
KW SO B TR s AR 55 B AL RN, RN R A5 SR S SAL AR 55 it 4R R, 34D
AR WG 5 g A B PSS A LW R E el E el =

2. MRFASHBERE
2.1. MEAE

AR NCA( B4 A 73 1) A fsQCA (BRI A & PE LI 7 ) IR & (0 5. @I PP 7 VA AE R
RBEGIZERN L EAME, RGO TETAE S5 Bt v 2 B2 V) R 52 AR e AT N A R

NCA (Necessary Condition Analysis) A1 /K #(#% (Jan Dul) T 2016 £ 15 R FE H o H IS0 IR 51 S 8
SR LR, 8Id CR-FDH Sk R R OC R IR AEAR X 38 (Ceiling Zone), &AL K A8 & X HE
%52 514 SR 1) b EAE RN B (Effect Size) . 775K 1 ARG B A 7> Aot R B ST AR R R A R BR, iR
TLIHR A S ESEEERT b, fsQCA ZE TG 5M/RNRE, REZXKMHEM AR T %7
7% Ragin T 2008 “F R4tk JE, ReiE/R 2 EIFRF R KR GEMMERS, wid BRI FAE RN
B 7R de /MR BT AR e MR .

NCA i th ) B N A TR S iR &, fsQCA Tl I 2% A4 & 7 7 AR 56, BE AT 96 3IF
NCA 25 SRR g P (0 B2 46 AL ), I AT R I AR 0 2 S AR 15 52 1) T R 5 AR B A0 (0 B2 2R A AN AL
B)o BLIRGTNEMBTHE G T B SRR LI BN 5 78 73 55 AR IO UM F) 0080, kA 455 [m] U ) 4% e R 1P
KAMBR S, B AS DY 2 NELEF A NSRS R, SHER A ERRGEPERER
RAMIRZPLEL[10]

22. REEZFRITEER

I P SR R G, R BT RS AOE R =AM R T AR TE SR BT E AR A T
HESE . X — 2R A UEIE T S BOHRHIE, I Ta SR, T A SR 2l R AT N
HISCHEI 2

(1) KRBITYEE

LIS A7 R R R A 5 AE R SRAE S5 U D S kA ik, DLRTAESS N s, IRGEARRR ©J7 1D £5%
R T R R AT T Ze i [7] [11] -

(2) 55 RFIELERE

@O CARKE: SCRRKE(FRE)MRESER, PMAEEERZEEESE([11]. @ KEHH: K
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BT NRINTT BT A, R BT, @ FAM: 18k BRI 2, KRS nsS
H[2]. @ BEIng&A:: JCHREARMIE SRR TT A reBUEc sk, MR BTk 517 = AR Ra tksgm . kN
WPERUE & SR (G “ BT 7 )R REAN R = Re g e, DR TR ST A AL

(3) I FRYEE

RH RN RAJTRR AT IR (M N, ST SO AT SR B AR, B AR RE T A
SEIEBERAL].

2.3. BUERE

2.3.1. HAMBIERE

ARSCLL “— g b 45 ANFFRINAT S NREAR, RS R Ul BT 8 F R 285 FEAR
eI s bR AE: — AT S A BB, —RMEETANEIEM T RIE, =S5 A NERTE
BE W R . T RET . ESRHE. R AR, R 6 N R S ITHESS: R 4ERE
REZWATE, (TR YR o UK . IINA A AR5 PR A2 S B8, o A 4 15 0 252 B M«
e, %258 F 505 RTHEENSERTE, SRR TRV S| 1 5HATRAE. A0
bR HE B A% 1 B .

Table 1. Description of indicators
= 1 fErREiR

Bl 25 1t e FUE
LR ey A RS KA, Aidhl, LidA0 [7]1[11]
A E SRS e KRR, TS5 R R A SR KRR [11]
2 ff: B in %A HEMsfE, Fidk 1, Tidk 0 [12]
AE 1E25 HARR RAGTREM L AT AN () 22, PLRNERAT T [71[11]
LS RALTT B 2 5 o v 2 e [2] [7][11]
L H R TEAESS AT, i ERfES & R, HidAl, TR0 [1] [13]
sER 545 WA S nEE [2]
Ak R H = (A2 AN SRR S/ [2]

AHFFCLL “— R Wi B RIR, X 45 AT R IENHIE S ReA, i AN iRm0 77 UK
45 DRGNS RABRFAF AR BRI PEG T i 2 for.

Table 2. Descriptive statistics for indicators

= 2. iR ST

AR A AL ¥ FrUEZE =N /ME
o 545 Y1 41.311 29.196 130 4
G R N
R E Y2 28.622 25.090 115 3
B X1 0.689 0.468 1 0
LAKE X2 219.622 188.180 1110 37
o B n 2% A X3 0.889 0.318 1 0
%A 2
1145 HA PR X4 8.044 4572 23 2
Pl X5 1085.511 1452.309 10000 100
L H R X6 0.467 0.505 1 0
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2.3.2. BERE

HARRHEVE A fsQCA T MDA AT, Lo 2l B F 4ol R Af B s 25 0 1) 1 (R som 453k
JREEZSIA],  DORSHfA 20 i S0 70 8 A PRl AR A h SR BFEE . BT 05 G 5 E, IR B
R k% (Direct Calibration) fE AFRAEMALEE T B o 4 F 0B Bk A AR A7 &, (TS5 MMn&E,
MR B R EEERA 0/1 . 5t FH AR RIDEL AR ML RS 5HE . I08E . UAKE.
145 BAMR AN S 080), WF T 48— R F BB AR VAT i 4, W RS HE Al 1 150 B 95%. 50%, 5%, 4 lfR
FruaRE, TXH, BEAEE. Rl R 3 s,

Table 3. Calibration of variables
=3 TERE

Bl I gl
S Rk e Xk AR
EEE S S 548 Y1 118.4 35 8
Bl R E Y2 79.1 17 43
ZRfrE X1 1 (=100%) / 0 (<100%)
SCARKE X2 619 166 43.7
P B Jin 2% A X3 1 (=100%) / 0 (<100%)
Bl E%5 HIRR X4 18.4 7 2
R X5 2280 800 300
A H Rk X6 1 (=100%) / 0 (<100%)
3. BRI

3.1 BAFHRBEM S

(1) T NCA A KA Z AL M

TEARTSC, FRATERFH NCA Jrik AT AN B 7 BT o NCA S R 22 FE R8BI 27 5 IO A IR 8%
T 2016 AR A — Rl BTG CWRBEE KX, BMASHERY” FIXR. 545
FIENA T OIE TS EAR T, NCA I T Eik, NCA BTl 4 AR B 1 %08 Bk /NI 25 MR R 31
WA, FRIB IS T VA T DR 5 R BT 7R B B NN . RAS I SE AT LA fsQCA gl it — 2
SR, CAIGHIE b 4 FR A vER AR i . NCA B Va0, 1], Bl 1, fRERFMxT 4R
IFZIERSE . NCA #2451 52k RIg 01 B B Ik 50 0 o g M, [IIhic4g 4t 1 EFR[51)9(Ceiling Regression,
CR)AI LB L4% 73 #r(Ceiling Envelopment, CE) P FH it 17743 il I T~ Ab B S 8 A S U &

TS S 5 HEFUT S BRI B SR A L B 7B 45 e 4 A5 5 fis e

Table 4. Necessity analysis of a single condition based on NCA (Y1)
4. NCA MBRNMEHHLEMTINEERE Y1)

St i itilia BRIk ¥ RN (d) p
- c-accuracy celiling zone scope effect side p-value
BT CR 100 0.005 0.94 0.005 0.689
X1 CE 100 0.010 0.94 0.011 0.689
ALK CR 95.6 0.049 0.90 0.054 0.436
X2 CE 100 0.030 0.90 0.033 0.586
B hn 2% 44 CR 100 0.135 0.94 0.144 0.358
X3 CE 100 0.270 0.94 0.287 0.358
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gk
T4 1R CR 95.6 0.083 0.88 0.094 0.137
X4 CE 100 0.129 0.88 0.146 0.070
3 4 WO CR 933 0.116 0.93 0.124 0.174
X5 CE 100 0.099 0.93 0.107 0.134
2 H Rk CR 100 0.000 0.94 0.000 1.000
X6 CE 100 0.000 0.94 0.000 1.000

Table 5. Necessity analysis of a single condition based on NCA (Y2)
72 5. NCA ST RN Z UL EMTIERRZHE Y2)

st Sk FEHRIE EBRIX I i R (d) pfH
- c-accuracy celiling zone scope effect side p-value
SISFE CR 100 0.020 0.95 0.021 0.689
X1 CE 100 0.040 0.95 0.042 0.689
ALK CR 95.6 0.024 0.91 0.026 0.591
X2 CE 100 0.032 0.91 0.035 0.565
Bt 2% 44 CR 100 0.050 0.95 0.053 0.615
X3 CE 100 0.100 0.95 0.105 0.615
T4 IR CR 97.8 0.063 0.89 0.071 0.140
X4 CE 100 0.092 0.89 0.103 0.089
A H CR 100 0.000 0.95 0.000 1.000
X5 CE 100 0.000 0.95 0.000 1.000
T H R CR 91.1 0.074 0.94 0.078 0.326
X6 CE 100 0.077 0.94 0.082 0.244

ARSCHRIE L 4 TN 5 FroR it b %A a5 R, A CE R CR Wil 77 Aok S ks i . RRRIX
B YO RONR N p ESE . KHR SRR, AN KA R RN R (d) KT 0.1, HER RIS 07 5 B ik ie
(Monte Carlo simulations of permutation tests) & 7< 2B & /& & 1, B p AEALS B /R 208 2 3 (p < 0.05)K,
A BN B R R B

TGRSR, AR SRR R SCRKRE, NSt AR5 IR 22850, 8 5 ) 1)
RS () AR RN 2 “RT 017 B “SREF RISV BB 53 (p < 0.05) (L ZE & E bnifE . HAk
M=, Z58E 0P H B4 (X3) « 155 3 R (X4) Fl 22 4 B0 (X5) [ 2503 B IS 0.1(2) B~ 0.144. 0.146
50.124), {H p KT 0.05, LB AL EEH KT HRZMESNEIET 0.1 s EHAE. 12
AEHE S B rh BN SR A (X3) AR 55 IR (X4) O RIS B B i 0.1, {H= H R p (HI9 KT 0.05, 2L
PMEARIE R FE K HARFAT BN BT 0.1, XRWERBTEIMES BT, B—Z R TIEM I &
Z 5HEN SRS HEN VIR, TRl 2B R AN REERER B, 80885 T B4R
TEPE L BT (FSQCA) 2L S B AR I FURAIL T A B S %, EDNE T ANEAT S BRI T 2 25 A 4 & i JE
— BEFMLAE FH B T

(2) FT QCA BN S A b LS HT

AR QCA ikt T — BN R#H S S E MR LB . BN REN
GERAR BN LERAE, AT DL BN 5 1 0 M LTRSS . O T E R R R R S R A R
MILEEAE, ATDME A — B bl 29— KT 0.9 B, RPN ZMZERLLE R TR VB EX
P, RZ IR BT fSQCA3.0 B, AT ATHE AR S5 AR AL 5 1 b B

XHAE S8 2 5 R T 55 58 58 B (1 B A SR A BEVE A0 BT 45 SR A3k 6 TN 7 BT
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Table 6. Analysis of the necessity of a single condition (Y1)
6. BENMNEHHVERESTEBEHE YI)

- e mz54E 5 E
AR R i Tt sl Tt
X1 L g =y 0.681526 0.438419 0.694748 0.561581
~X1 REK A= 0.318474 0.453643 0.305252 0.546357
X2 R SR K 0.692057 0.669269 0.587038 0.713351
~X2 (&N S 0.703590 0.575536 0.727831 0.748103
X3 e B 2 A4 0.864106 0.430800 0.908612 0.569200
~X3 B & A4 0.135894 0.542000 0.091388 0.458000
X4 AT 5 IR 0.734931 0.661342 0.635526 0.718605
~X4 TRAT S AR 0.687293 0.600114 0.700495 0.768554
X5 [EE & e 0.674205 0.685131 0.537114 0.685844
~X5 (e g 0.690853 0.542914 0.753412 0.743970
X6 A A5t 0.395698 0.375762 0.523146 0.624238
~X6 IRAZ B Bk 0.604302 0.502125 0.476854 0.497875

4 6 fon, W2 SE0E R R F R RN BRI /N T 0.9, R — SRS B TO LA AU R
AR TERRBI N F S SEE AN RS 5ECE T s — Bk v 0.908612, REMS AL AR i b
INFAF DTSR HRBREN—HESET 0.9, TEMLMERERTE.

Table 7. Analysis of the necessity of a single condition (Y2)
F=1. BNMEHVLEREDTEBEHE Y2)

- . PR AR E |
i SRR O T L T
X1 A RA R 0.653586 0.457742 0.721800 0.542258
~X1 RAWAF & 0.346414 0.537214 0.278200 0.462786
X2 A K 0.641610 0.675525 0.613208 0.692546
~X2 RSO S 0.707982 0.630502 0.712697 0.680832
X3 R B A 0.841509 0.456750 0.933059 0.543250
~X3 B2 0.158491 0.688200 0.066941 0.311800
X4 AT IR 0.683294 0.669419 0.632316 0.664501
~X4 TRATLZS AR 0.657547 0.625071 0.685431 0.698936
X5 e 2 A U 0.641795 0.710049 0.558633 0.662964
~X5 L= e 0.695362 0.594932 0.755679 0.693529
X6 A A5 0.372162 0.384762 0.554768 0.615238
~X6 &2 H i 0.627838 0.567958 0.445232 0.432042

FIRERT, G0 7 P, st 080 o — MR B — SR AR /N T 0.9, RUIHR — (AR To ik
A RREAR B TE SR BT R RR S AT (s 0 TS HEE T 5, MM 10—ty 0.933059,
RIS e NS AT R E R A . HARACE M — BT 0.9, AREMOLARLRA R, X 45
NCA Z5R—8, YIS AR F IR M S S MR e, IR 20 SR PR Bt AT s 7
3.2. FHASHFEI S

Xt SR AF A R HEAT LS AT R E VR EE B M B ML Bl 2y, B AEIR T SR AR AR AL R A T i 45
g, WRAEFE PR RKCTFI, HLBER 0.75, i 0.75 I, BIOATE M6 1F, RZMAR. T LIE
WETEIFSE S AT LRI DL, R BRI W€ — EEBRME N 0.75, MR BME N 1, JFEH fSQCA3.0
BAF AT LSRN, ITTSRAS AR FP IR AN T L[ 10] o S8 I LU P It S T 20 AR IR R R, Xy
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BRI DAL G R [10]. BEDTPRER, WS 5ENEIRAZRNAIEILE 8 % 9.

321 BmEERENESIH

7 8 Al REFEESHITERTEA 6 ZiETmH NS 58E, N FadsSBaEns,
LI R SUARKE., RSN, REBEMAZ B R BEE &S 58 ERT 0K HhaEn
g 0717982, VEHIEEIN 6 KRR T 71.7982% L LS 5 EIRTIIREAR R, M—Futh
0.826245, JfH B —EAN—HMES S —FMEX KT 0.75. WSS 6 FKA% 0B e 2 FA
G, RIUES BTN ZERNRRE S S 50ERA EW IR .

(1) A& 1. BRI (ERE WS, —81(0.832117) R UATE o R AIME— 7B 35 R (BN 5.72%)F
B, 1ZIR1E BEAARR AR 5.72% MIREAR R0 . Bl TR, SIS K TIUE RSB N EE RS R, R
e L 1o A 4 o R TR AT N I B R A LR 03X 5 2R 52 IR [8] 55 R B A B LA 70 B R K [2] 55 06 T 2 4
B RS AT S5 G 450 — 8, IRUE T B0 SU80sUah i 5 2 8P I E R DR Bk EAS RS,
BA R R A G RN T B 51 R ARV AL 2 3 SR R [11] . S B — il 5 R A BRI U 5 AR e A
ik, (HAREFEUR I ERF SRR E s, Fik, RETEREREEREE, HEAT5ER
FER oy BB, DA X BB SRR AEA R, I R 2 RN B R 4, REZERRfR
HWR AT, X E L NLERH RSN ), DASEI AL 36 28 5 & 5 ROR I U [ 32 7T .

(2) HA& 2. HAMY(ALR - BHEIPE), H—h 0.882493, JHUAE f5%y 0.203741, ME—FH G2
N 0.0773745, BLHIZH SR RUHRE 20 4% MBEAR RG] . K72 55 R IIYFEAZELE, HR T A
35 R B s A B A BV AT 55 BIBRI ,  RE68 B IR TR IS 5. 4R,
A8 H R R Ok AT BRI S5 AR U B R KIS 5 B, X i 5X) 145080 — 80 Ui ek
= S ORI, fRRE AT S PAT R T 17%, HEHE S 5K 23%. B, ZHSRR AR
TR EAT SIS, NAELIGAF B AT S AR G SEat L, SRS B BRALE], AR THESS W 5] 1R &

Table 8. Causal configuration analysis of high participation driven by multi-dimensional task design

* 8 EBFRITZERYMESSEHENATSHER

w2 54E
S B HEH1 2 HE3 HE 4 HE5 M6
PR E OAMEER BRREGE A - RERG ERESM AMERCOE -
&L )| - NEIME) - WIBREAY) B - SOREAN)  CCAEOR)  RBhE)

LIS X1 ® () ® () ® [ )
AKE X2 ® ° [ ) [ )
M oA X3 ® ° ° ° °
{E%HARR X4 ® [ ) [ ) [ ) ° ®
W B X5 ° ® [ ) ° ®
2 H R 5 X6 ® ® ® ® [ )
— Bt 0.832117 0.882493 0.895397 0.795703 0.808848 0.847222
JR UG R 0.0571658 0.203741 0.107311 0.222846 0.148531 0.180473
ME— G 35 2 0.0571658 0.0773745 0.0315917 0.0964799 0.180473 0.180473
M 0.826245
MR 0.717982

T XSRS SR N R ERIATAR T, [ AR AT IR R, ASCEF R RIE R ARl
A7 B AR IN 2 A+ AL ST EIN 2% A AR SOA K B AR S5 IR e 0, RAIR U AR PRI 2 A+l SOA
KREE”, Hrp “*” ZoRH. @ = BOLFMFEE; @ = OKMIEE: o = WEFKMIF; o = UGFIMHEK.
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(3) W& 3: BARBCLSE - WIBREAR), H—My 0.895397, JusE #% )y 0.107311, ME—E R
oy 0.0315917, i B ZH A5 BE 5 A AU RE 10. 7% FE A S B A 3.16% I FE AR S 01N REAE 4 12 2H 245 BT A g
FEFF R BETAT S T, U AT 55 S IR AT o 1 2 4 BB R 8 0 5 W 5 AR, X — S5 5 X Bk [15] S5 A
F—5, MR, EAEFa, &SRR 55 W R AN o 2 5080 RE T T [B] S5 1 5 TUA YA 2 11
ARCFE, RERSMRESSE, B REMR S S EERE . FR, IR TS TRt T
HIEMWIITE S, A BT U A A RGBS R, $RTHMES S AR, 38 HR ISR
AR S BUR I 5 R AT Z IS BN, HISSMRENKZERE, X—a5%YE6]%0 K
W8 REBEIHE RGBT, s higiB HEEL 29%. Fit, AR RETERL
55 S PR AN 2 G Wah (¥ R B, 87 F R BRI R B B i A 58 B RBHL, 3R A B SR SR B3k

(4) HE& 4. HAS - BER(ER - SCRHARN), H—8ME N 0.795703, JFiaE#E23EN 0.222846, ME—
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