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Developer Recommendation Method for Crowdsourcing Tasks in Open Source Community

JIANG Jing.PING Yuan.WU Qiu-di and ZHANG Li

School of Computer Science and Engineering, Beihang University, Beijing 100191, China

Abstract  Gitcoin is a crowdsourcing platform based on open-source community GitHub. In Gitcoin, project teams can release de-
velopment tasks. The developers select the task they are interested in to register,and the publisher selects the appropriate deve-
loper to complete the task and offers a reward. But some tasks fail because of a lack of registrants. Some tasks are not performed
properly. Successfully completed tasks also face the problem of long developer registration intervals. Therefore,a developer re-
commendation method is needed to quickly find suitable developers for crowdsourcing tasks, shorten the time for developers to
register for crowdsourcing tasks,find potential suitable developers and motivate them to register,so as to promote the successful
completion of crowdsourcing tasks. A developer recommendation system DEVRec based on the LGBM classification algorithm is
proposed in this paper. Firstly, the task-related characteristics,developer-related characteristics,and the relationship between de-
velopers and tasks in the crowd-sourcing task assignment records are extracted. Then the LGBM classification algorithm is used
for binary classification. The probability of a developer registering the task is given.and finally the list of recommended people for
the task is provided. To evaluate the recommendation effect.1599 completed crowdsourcing tasks,343 publishers,and 1605 deve-
lopers are crawled from Gitcoin platform. Experimental results show that,compared with the Policy Model, the recommendation
accuracy and MRR index of the top 1,top3,top5 and topl0 of DEVRec improves by 73.11%,119. 07 % ,86.55%,29. 24% and
62.27% respectively.

Keywords Open-source software, Developer recommendation, Crowdsourcing development, Feature extraction, Machine learning
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Fig.1 Crowdsourcing development process in Gitcoin
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Fig. 2 Example of crowdsourcing tasks in Gitcoin

3.3 TAEMESHES
TEAR SR Gitcoin HE4E b, 388 A4 45 K JC A v W
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Tablel Average virtual currency reward,cash reward,and text

description length for unregistered tasks and successful tasks

Py RN A i %i/@fm% ﬁ‘uﬂwﬁt‘&}‘{/
K /ETH LR/ #E T A
T A E S A % 0.180 65.391 655. 111
AR T W S 1.393 336. 525 1232.357

# 2 KNEMES 5 RIE 5 BT FERS (5 L
Table 2 Ratio of estimated time spent on unregistered tasks and

successful tasks

it A B Hours Days Weeks Months ~ Unknown
T A E A A S 0.322 0.173 0.054 0.021 0.430
R Tt A 0.432 0.267 0.056 0.006 0.239

* 3 TBNTEMMES 5 I 55 B WA 55 X 5 b

Table 3 Ratio of task difficulty of unregistered tasks and successful
tasks
it E Beginner  Intermediate Advanced Mittlere Unknown
T A A AE 5 0.232 0.247 0.098 0. 000 0.423
BT A 4 0.189 0.503 0.078  0.004  0.226

4 HNENHMES 5 RIAE 55 B2 5 L

Table 4 Ratio of types of unregistered and successful tasks

1 4 % A Documentation Security  Improvement Bug Feature Andere  CodeReview  Design Other Unknown
T A A A 0.015 0.026 0.049 0.095 0.338 0.000 0. 000 0.000 0.059 0.418
K T WY A 4 0. 05 0.004 0.189 0. 045 0. 380 0.001 0.003 0.007 0.066 0.255
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Fig. 3 Recommendation process of DEVRec
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BB . AL FBTEHET LT RE

(D EEHREST ST HENLRERE, FLAEE
EM ST IS A O K SERAE . IRIT R
HE THEMER BT LTI A E A 5 wEHEEE
15 s AR iE = X B RE M VS B AR . BN, A 55 i 7 4
i} Web Fl Java, JF K H H G S8R C+ + . Java, Py-
thon, IR A TF & # FAE 55 M VC L 3 2 1/2., R R & &
AHE ARG, WHCLEE R o, FEEUMA S
MR BB 2E & N Skilly AL C TR B GE R & N
Skille , AT & # B AE 545 00 75 2 e 09 VB F2 20

| Skilly N Skille
| Skillc|

(OITRESES R L ICERREE . BT & & F 58k
BIE S TR RE AR S 5 AT S5 TR BRE AR BUE . Y
TFREFEAEWE KRG, 305 55 M E B 3A &t
T 33X I A0 e A 14 D S AT DA e AR I O kA A 2 AL S
MIPCECAR o TS C FIF kA& U5 C T e
BN LSetc , IF R U K1 B ENAL 55 W 48 8 USerc . ¥
USetc TMME5 FT R BHCREE S8 IF HE W EZ TR 153
IFRFH U MR ENHE S TG R e RS LSety . TRATTE
HEAL SR D R R B

‘ LSetp ‘

Forp, | LSete M LSety [ 1R 3 LSetc Al LSery 1 AH [] ) £ g 54
H,|LSetc | {3 LSete M HESH . LI LSetc 5 {Ja-
va,CsWeb,Doc) , LSety 84 H {Java, Web ) , B 4 VG it # i K
2/4=1/2,
(DETREZWYFF L E GESRMEN KR, R
TE k3 D7 s B 2 Mt Y AT 55 & A R AR AT S IR 4
FEBE DA RN YA 5. & ARSI R E R R
BB NUALS C BRI Nee, B A E R AEW e Z 61 o
KW B TS5 8GR RSetc , FF R H U Bt Z W a K
PTEM B4R 55 3628 USetc s W RSete NUSete h EAi# R 5
FFEH U Tt ZHAATE S ZE . M T EE U MERER
B kR, IBAEE TR L EH U 5155 k&
RWITL KRN
(te—te;) ' ate—ty <a (3)

C; € (RSet - USet )
Ho o HEFH WA G TFH A ESTS5EMENLRT
B A 6] 1] B o« DEAT A0 BEAL B, X TF & A A — A
55 TSR K A i i) 55 7 4 A 55 9 R A B )R] BR A @ R
PLPA L D Hm A BT 45 454 RSerc 715 % T B B9 145 #i 471 45
B A B A o R ASM A AL AT 55 R T %5 K

(4) 3 T 1 1] ZE 8 00 FF % & D7 s 2 54T 45 5 M R 5 1
SCAAR S . BT R T 5 58 WL A 55 (4 SCAE B 5 i
55 SCARAF B ARBLEE o SCASF BT 5 AT 55 b A AT: 55 1 SO AR
Wik, & X EE U MYHAES C L5 C R RIERHE Hee
FE#H U LR Al Z 00« RNEMAESER K USetc, X
FAL45 C; € USetc » FRELC; 19 SCAAT B B HEI 18] £, 38 3
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FHESCAAR B Sy o die J SR A% 0[] 8980 0 7 4 (8, S5 SR I T
Z S(j/(l‘(‘_t())71,t(‘_l(‘}<0( 4)

Horb o Dy I ) £ 9 8] B X T IT & #5455 7Y SCAR 7 s AR OG
e A I (] ) B o HEAT A BOAL B, X T A W — A
ARALAE: 55, R H R A i (] 5 75 4 3 AT 55 109 2% A1 I 18] 1) B 7
a RUAPY I 20 o A BIAE 55 5 & USetc s X 5 85 F¢ fe
AL 55 M R AT ] o K LLAMARAAE 55 AT 5 &,

GO FF R Dy 82 2 S AL 55 FIYTTAE 55 2 BUAH G, AE
45 1) 25 A 43 & Bug, Feature, Security, Improvement, Docu-
mentation, CodeReview, Andere, Design, Other #1 Unknown,
FF R 550 Z 54 55 AU RIAE 55 19 S BUAR G M Ly 5 Y
BIAESS KB —BUWAE S EFF R E T S 545 T g 1
B, X —BUE AR T T & Dy 58 AT 55 125 T Y R AT
SRAIR AU . Bl — N E S 2Rl Bug, — NP R H
Dy 2 B A 55 28 43 50 04 Bug, Bug, Feature, Security , JIf 4
ZIF KRBT S 5455 5 AE 55 KRR Ry 2/4=
0.5, —SEEE IR M MH k&S5 EFIBINAL S 3R E 2R
R LRERERAR. TRMEETT R E I, Lk KA A IT &
HLTROEHNITRE .

5 FEREFHEFLXEREITM

5.1 #HE&E

A Gitcoin 1Y JF i APL, ffi i Python @ Ui 4
SEERM 3151 M AREATESS . A 973 D RIMAT 55 o 388 4
1145 (12. 31 %) R A TR & e Mhin 2 . Hohig 2178 4%k
FIAT 55 LA 52 B, ¥ B 343 AT 55 K AT H A 1605 IR &,
AR SCNCHUAT 55 1 SEA M B 38 AE 55 24 R SO A 55 4
BN ) O P R LR AR

Horp A R e Asse =0 @bl 5 KIES W k& W
H 5 5 R B D TF R DT S ECRAR D B R R AE HE LA
WA R WETT & # 1 H 3KV, B MBS 1599 A&
WAL S H P55 i % 260 &4, P & 194 &, @id 43T,
AT 55 A3 B TF J 25 1 W 00 SF- 35 T) B a2 12,19 R
5.2 HiE&%

T VAR AR A AL B A S BR PR RR L A U S k(16 ],
i FHHERR E @K 35 b5 A1 MRR $5 b5 R PP i 77 45580 10 4 75 5%
WCHAF LK H1,3,5,10),

W FRAMMES C.URAL S C B Top b JF A H HEFETI £
TLc, MFLESBR I R & B4 hit (TLe, ) A 1, &WH 0,
Hh , TLe FRAL S C WIF R & WAES R AT b AT R E 4
B HE A . AR SCAT AR A~ T 4E Y Top & B9HERE @
K, ®RisW0F .

[ CSer |
20 hit(TL.;)

ACC@K:““”| CSer] (5)
H,CSet HRoRMAILEMES . c BFRRBALS, [ CSer | J&:
BABIRE PRI SEH .

HEH I @K KRR S e i SEBRiE A TT & 8 RS BTE T
MEFEINE TLeo P o A SCHE— 25 73 i 52 Bn T8 WY B9 0T %2 3 75 4%
AEFFI R R HEA MRR I 0% — A~ 500 40 2 P A6 98 5

MRR A5 LR .
\<S<1 1
MRR= CSel] (6)

Horb s rank (o) R SERR A I FF & 78 e 757 51 2 b 0 9 e HE
Z o BN SE BRI A TF K W4 AT TR A A ) 3 b Y HE
B R 2 A5 B A rank () TR e E HES 2. MRR i
e U AR MR AT,

R T HCECORRIMLAS 2 3 5 AR SR 45 AR S5 SUT 4R
TFE gain R PPl — Fh 52 M X F 55 — Fp G0k HE AE AOR $2 T
B R . R B R TR Y LI
_ACC@K(1)—ACC@K (2)

Gainaccak = ACC@K(2) @
MRR #2 7HJ 5 S F

o _ MRR(1) —MRR(2)

Gainaccax = MRR(2) (8)

H L ACC) TR 5k 1 MHERE LACC() R B 2 By
Wi, MRR(D) /R B 1 19 MRR, MRR (2) R E¥: 2 1
MRR,

MR gain = 0. W BB 1 W HEE AR 55
2, AWML 2 M HETERCR L TR 1.

5.3 XIGoH

DEVRec K £ 48 £ P 14T 45 B8 41 BRAT: 45 % A i [ 2k £ 1
HETF . % A i a) R B0 HE Y SE 1T . DEVRec #4 i a) HE )5 Hi
90 %5 B AR Kl 20 o U 254 R 1096 Y B3R R 43 o TR 4
DEVRec F Il Zr4E b /9 250408 o I 2545 2, B 25 4 1 A A8 O
X A v AT S5 AT R . AR 4B =X G5O A= (6) 1B
£ T A AT 45 14 S 4 v B A MIRR AT 1Ak 7 9% 119 i 42 2%
Fo TR BN KB N LGBM, RS 5 1 S 3.
SR (Y BsF (1] ] B Ay TC B4

ARSCHEW T LLF 5 AN BF 58 [ B8, 43 BF 45 3 43 B FE e 3
Wig.

RQI:DEVRec J7 ¥ I 12 f W8 fl 23 2 5095 7

AR ST 36 89 43 25 B ¥ A0 4% ExtraTree, XGBoost, FNN,
LGBM, 3 JLFHL A% 2% > F0 4 20 ) 45 50 3 0 5 T AR S0
oo MBI 4 BREVE AT 0 28 R A S 4 AR E B AU A
UIRIOE NN N7

RQ2:DEVRec 73 5508 201 J5 09 45 R X 7

AL S EMA — D GE. BAYIZE, S5
S BRI DA R A 11 2 A SR T R R RE ik B TR0 A AR
W H AT LAGE S R S B R R AR A TR A i LA AR L R R
Bz Ak he

RQ3:DEVRec J5 3, A [ B9 55 AiF 4 fa] 5 o 455 700 Ay
PERE?

ASCHE TR R T R A S ARAE L I B TR
XL RFAEXT DEVRec 20— 52 m , BRIL A SCHEAT T 4
TR SE L BE5E T 3 /> O Tl A AR AR X S5 R 52 . A S
HH R AE A A A B L R ] AR 2, 3 R A O Y
FRIESEAT AR AE AL A . 38 S W 5T [R) (4 R AR 4 & DR 0 5 AN [R) 4
fIEXT DEVRec #EFERCH B 52

RQ4 : A [R] 18] [0 B o 119 205 2R LU 2E 7
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ARSI X DEVRec B P AN I 18] 3% 98 A0 5% 5 AE 59 5 18] 7]
b 0 AT T AL B AR — AT S5 1Y & A i) )5 R AR AT 5
B & A I TR] [B) B 7E @ R LA P 00 25 AT 55 19 3008 ok 3 53
Vi) 2 R AIE o AR B0 A 1 2 R R IO B i 1 B )R] BRG

RQ5:DEVRec J5 ¥k X LU 5 3 45 2R L4 7

A0 DEVRec 5 Policy Model™? #1 ABRec™ it 4T %f
I B 9E T DEVRec J7 ¥ B HEFE SR .
5.4 RQl S EHEERERE

AR R 1 4 IS B FS ExtraTree, XGBoost, FNN,
LGBM, H: i ExtraTree J& 5k T £ 4~ e 5 (19 43 25 4% 5 XG-
Boost & — BHT 2% ) e T 86 B $2 TH A 9 42 2% 2 B FNN
S — R LAY 28 R4 LGBM 2 — 3t TR 9 22 ) Sk Y
PREE IR THHESE

T 4 gy 2 o SN SR Y 4 S A% Y vE IR R RO
MRR #5413 6 Fik 7 o,

6 ANEHLA T I E N TS

Table 6 Recommendation results of different machine learning
methods
ok ERE@L EHE@ EHE@ EHE@I0 MRR
XGboost 0.163 0.288 0.300 0. 369 0. 244
ExtraTree 0.163 0.225 0.275 0. 344 0.233
FNN 0.038 0.081 0.100 0.156 0.044
LGBM 0.206 0.425 0.513 0.663 0.357

# 7 LGBM 5HABHLAR%: > 71 Gain
LGBM’s Gain compared to other machine learning methods

CHLf . %)

Table 7

H EME@L EHE@ EHEQ@ EHE@I0 MRR
XGhoost 26.38 47.57 71.00 79.67 46. 31
ExtraTree 26. 38 88. 89 86. 55 92.73 53.22

FNN 442.11 424. 69 413. 00 325.00 711.36

% 6. 7 T ExtraTree , XGBoost Hl LGBM 1) &5 5 %}
. LGBM £ HER BE @1 fERf BE @3 E#f B2 @5 ERf FE @10,
MRR F 5 4 5 e ExtraTree % 26. 38%,88.89%,86.55% ,
92. 73 % FI 53. 22 % ; b XGBoost &5 26. 38% ,47. 57 % ,71.00% ,
79.67 % Fl1 46. 31 % ; b FNN # 442, 11%,424. 69% ,413.00% ,
325.00% F1 711. 36 % . HHULTT LAFS 4518, 8 LGBM 1K
G3 A BV M R B R R T At JL A 43 258k L TR AR ST 3
B LGBM 1E N 4 4y K5
5.5 RQ2E%iAS

TEff ] LGBM B0, BRIA 19 2 80 num _leaves = 32,18
WA R KT8 325 max_depth= — 1,48 F W K
WIEARZ R learning _rate= 0. 05, {8 2 3] K 0. 05;
Seature_ fraction=1, Q3R &R H @ — MR8, 1 1007 19
PR AE smin_child_samples=20 , & 78 A - 5 /N B
W 20, KT RS MR B, AR SR A GridSearchCV M 4% 18
RITEHIT S AR BN S ECN num_leaves=40, max_
depth=14, learning_rate=0.01, feature_fraction=1, min_
child_samples=22, EARZERINFE 8.3 9 05, nTLLE M,
S5 T EAEUERR B @1 ER B @3 MER B @5 ERR E @10,
MRR # 45 L 8 01 8 94, 34%, 57.99%, 32. 22%,
26. 29 %6 F1 45. 71 %0 3k Ud B AT LA oo 9 2 00l A 8RR g

T4 3t 4005 Kids L HE AR OR T4
K8 PBHIE W TSR

Table 8 Recommendation results before and after adjusting

paramelers
Hg% WHE@]  EHE@ EHE@S E#HE@I0 MRR
bAoA 0.106 0.269 0. 388 0.525 0.245
A 0.206 0.425 0.513 0.663 0.357

# 9 WBE T IEA LIS HT %M Gain
Table 9 Gain of the method after parameter adjusting compared to

the method before parameter adjusting

(BT %)
EHE@L  EHFE@3  EHME@S CEHE@I0 MRR
94. 34 57.99 32.22 26.29 45.71

5.6 RQ3 7 G 4FE 3 HE T S R M5

9 T WFSE A R 4 %) DEVRec 4 BE 9 5% Wi . A< /N 35 B 47
FRAEM A AT . BRI AR AEALAN T -

(AT 55 FRAF AL GAT 55 5 2 i 18] AT 55 F7 7 19 H /g AT 55
PRSI AT 55 1 SCARRE IR AT 55 WXk BE AT 45 BT IH AE R 18] AT
55 (1 2 0L 8% T 22 i AT 55 1 B0 4 2 il

() B RRAE AL T & 3 0 T AT 55 B JF & 3 &
I — ] TF & RO R E A R A A TR A
W RAE 5 8% TF & 3 A W TR R 58 B AT 5 4 B Y
10 WAL 55 IF & & M AT 55 4.

(3) KR IFAE AL TP & & 54T % B 7 00 H2 g 1 DS e &
B ) 8 U ) T 22 2 1 S T T 55 ) SCAR A5 24 AT 55 Y SCAR A
LRSI K 3 17 sl e AT 45 1) 25 B 5 AR AT 55 1) 288 AR 1 DG i
R RN A B SIS AR E NI LR FFEE T
o T 5 A 3 BB S B AT 5 B9 AR A DL D RE T

2 S pk W ) 52 2% B A ok P A R AE 4K B 5T
AIF FFAE X DEVRec #7220 R M m, 458 10 A
#£ 11 fF51 .,

10 AR[FRHRE 2 A o HE 2 A SR R R R
Table 10 Influence of different feature combinations on

recommendation effect

FAEA 4 EHE@] BHE@3 EHE@ EHE@0 MRR
%iiﬁgﬁ 0.138 0.406 0. 494 0.619  0.316
ﬁj:i;fgu 0.150 0.275 0.363 0.506  0.264
iii;ﬁ; 0. 200 0.363 0.456 0.556  0.322

2 BAE 0. 206 0. 425 0.513 0.663 0.357

# 11 RIS AFREH SR Gain

Table 11  Gain of total features compared to different combinations
of features
CHLASE . 260

HAEA A EREQ@] EHE@3 BHE@ EHE@LI0 MRR
Tt R # R AE

49. 28 4.68 3.85 7.11 12.97
Fok R
% 5 4E Ao

7. 54.55 1.32 1. 5.2
%% 37.33 54. 55 41.3 31.03 35.23
% 4 AE A0 -

3.00 17.08 12.50 19. 24 10. 87
TR H B ’

£ 10.R 11 FIH TN FE AR & MRS R XTI, 2
FRAEELEE TF 6 8 F5 AE AT 55 AR L 56 R ARAE . 2 4 E 75 1 6
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FE @1 fERE @3 fERE @S HETE @10 . MRR 545 L4 5
oI & & R AE R OC RAFAE 2 6 /& 49. 28%,4. 68%,3. 857,
TOULYRN 12,97 % s Fe AT 55 BRAE A0 C RAFAE4H A4 /37, 33%
54.55%,41.32%.31. 03% 1 35. 23% ; FL AT 45 i 10T % &
B4 A7 3.00%,17.08%,12.5% ,19. 24 % F1 10. 87 % .

KRAFMERRIFRE S LHME S Z MR, HE 10
KR ATLFEL . SRS CRFIEMHERE T EAM L A
5% ZR RRAE R i 5 A A R D B . AR SCHR MR Y S R AR
TEETF R HE W T REEW RN ERETREETRESS
A SRRV BT 55 . R IL, R SR FF IR 4 X A {2
T AR At i BE R RE 4 28 M9 AT 55 & A 5 3% L O B T K
HEEHRINENHTS . S0 EmEEAESTEREA
AR EBCR . PR A MR W Z A A 55 I8 4
Al BE X B AT 45 4R . R AT 55 & A F A n] DL T e 2
Hil A AR 1 TF & & AR 3 A 55 10 5
5.7 RQ4 B EER o BIEFE

AT 4.2 5B R G R L A BT R R e ) T
RHEGES LA ENRRMETHREWATFLE LSS
1155 5 A AT 55 09 SCA AR GBS R AF . X AN HRTE A — A4~
T S B [ IR) B% o 0 FRRAE 9 T 55 T B U] 6] B o 3E
T B A3, R — A 55 1 R A B ) 5 Rp e AR 55 1 R A
i 8] B BRI E o« K LAY, T2 B AT 55 9 B0 D 1 B3 R AE 5 3% F
B TR S o KUAMAE S AT B4R HE I R F %5 18
AR TR SR T 55 1 B B e U] L 3R O AR S5 S
T 3 19 04 AT 55 AR 1 R

KT BF [R] 6] B o B9 BBUAEL S 45 S 430 1 2 15,30,45, 60,
75,90 LA S TGRS B R] (R] B o S JC BRI I8 4 7E T
R TR 02 Ul ) % T R 4 3 A 55, B 4 v BT A R A B[R] R T A
WAL 55 & AT B 0] AT 55 A0 B 2 5 BIARE RT3 b, HLR 4
BnE 12 .3 13 4,

F 12 AT o W R

Table 12 Recommendation results of different a values
oW EBE@]  EHE@3  EHE@ EHE@IO MRR
15 0.175 0.331 0.431 0.631 0. 308
30 0. 200 0. 356 0.438 0.613 0.329
45 0.163 0. 400 0.463 0. 656 0.323
60 0.175 0.375 0.450 0. 650 0.321
75 0.169 0. 381 0.469 0.625 0. 324
90 0.175 0. 350 0.469 0.619 0.319
T IR | 0. 206 0.425 0.513 0.663 0. 357

13 TWRH SR o BUEK Gain

Table 13 Gain of unlimited compared to different « values

AT %)
o BE  EHE@ EHE@3 EHE@ EHE@I0 MRR
15 17.71 28. 40 19.03 5.07 15. 91
30 3.00 19. 38 17.12 8.16 8.51
15 26. 38 6.25 10. 80 1.07 10.53
60 17.71 13.33 14. 00 2.00 11. 21
75 21.89 11.55 9.38 6.08 10.19
90 17.71 21.43 9.38 7.11 11.91

F12. 13 P T R[] R B o AN S5 SR,
212 AT LLE L B 0] 5] B o B9 EUME R G B o B L HE R @1,
WA B @3 e B @5 5 @10 . MRR f8 bR 3EA# R 5 T

B AR o DRt A SCHRRS o) R B o Sl G BR
5.8 RQ5 5HFFHERXT LTl

Zhang S48 T —Fh 5L 4T 55 FR 4E 1 FF & 3 FRAE 04 9
7% Policy Model™®, 3 7E Topcoder -4 F#kfT THIE., A
T3Pl DEVRec 77 %M RCR , A SCHE Gitcoin FEEZ I T Po-
licy Model™ , 1 F Topcoder ¥ 5 fil Gitcoin ¥ 5 i 25 5% . A
SOOI TR P % . 5E . Zhang SR 455 AF SRR S ) L) 4 4R
R NBCE R Z BT 5 B . £ Gitcoin F &I & &
S HUG AT 55 ME B L DR A SC B 12 0 T & 35 305 AT 55 W
AR ) 2 Al B R 25 A 1T 0. R, AR SC & 30 g A i 4
BIVEE R EIT R FH A L — WAL 55 1 R I SLRIT & % 1
i S W N 1 DR 7 N N S 7 S 207 X 6 R o el A TS 'Y
B[ 20142 H i) ABRec J7 ¥ A< 8 1 B 32 O A% A5 07 o 4 32 07 18
HARXE BT ABRec Jrik.

3 14 S H T A 3¢ DEVRec J5 ¥ #1 Policy Model*) &
ABRec? 2 34 : . DEVRec J7 ¥ 7E MR @ 1 MEHH E @
SVERE @5 ETE @10 B AYSE R 54 0. 206, 0. 425,
0.513,0. 663, fEFEFN R AT 10 17 (9 HEFE MBI BETL 5 T 66.3%.
MRR #5584 0. 357, BBRE L PR I MHF & & RS R b K
MEHEZ 5 =

F 14 RO EE X I LTRSS R
Table 14 Recommendation results of the proposed method and

comparison methods

7k EHE@L  EHE@3  EHE@S EHE@I0 MRR
Policy Model 0.119 0.194 0.275 0.513 0.220
ABRec 0. 144 0.263 0. 300 0.431 0.239
DEVRec 0. 206 0.425 0.513 0.663 0.357

15 5 T A DEVRec J7 35 A1 He X LG 7 2 19 B0tk 2
B, G5 RIR AR SCHR L DEVRec J7 25 75 HEB BE @ 1, HE
FE@ 3 MEHE@ 5 R E @ 10, MRR #5141 o Policy-
Model 235148 & T 73. 11%,119. 07% , 86. 55% , 29. 24 % N
62. 27%, # b ABRec 4% 5 42 & T 43. 06%, 61. 60X,
71.00% ,53. 83 % A1 49. 37 %
F 15 ARXFEEMHITEM Gain

Table 15 Gain of the proposed method compared to compariso

method
AT %)
VS EHE@L  EHE@  EHE@ EHE@IO0 MRR
Policy Model 73.11 119.07 86.55 29. 24 62.27
ABRec 43.06 61. 60 71.00 53. 83 49,37

F 16 B 1A Ty B AN A R AR A HERE 45 2R 5 Policy
Model J5 i B % HL 45 5 . Policy Model J5 2 76 #E 7 Hh fifi F I
KRR AT S5 FAF AR SO 3 95 5 T AR AE 3647 T 40 .
216 T3, 5T AT 55 FRAE A & 5 40 AE 4 22 00 E T B @ 1 L of
W @3 EWhE @5, 6 @10, MRR #8455 5 T 0. 2,
0.363,0.456.0. 556,0. 322, 1fif Policy Model i 77 2% 3 i 38 br
J90.119,0.194,0. 275,0. 513,0. 220, FA I, AS SC 4R JB 19 45
TEXT RS A U B . B Ah AR SR % I T A R R
5 Z [0 19 56 RO TR R B A0 52 L 3R BT JF & AT 55
ZIE Y C R BRAE . TEINAAR SCHR M 19 6 R BRAE S5 L 4 45 35
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FHER DEVRec 77 U T H AT B HERES R, HEHE @
1 ERBE @ 3 HERRBE @ 5 HEFRE @ 10, MRR 845 43 5] ik 3
T0.206,0.425,0.513,0.663,0. 357,41 Lt Policy Model £ %
Ryt

F 16 A[FAFIEL 55X LT i i 4 7 2 2R
Table 16 Recommendation results of different feature groups and

comparison methods

%k EHE@L EWE@S EHBE@ EHE@L0 MRR
Policy Model 0.119 0.194 0.275 0.513 0. 220
4 HAE 0. 206 0.425 0.513 0.663 0.357
IF K # R AE
o 0.138 0. 406 0.494 0.619 0.316
fo %k R4 AE
1E % e 4E A0
0.150 0.275 0.363 0.506 0.264
X R AE ’
£ 4 H AE Fu
0. 200 0.363 0.456 0.556 0.322
F ok # B ’ ”

6 BANESW

6.1 HERH R B

PR A 50 I 5 T 5 e o A R S e b iR
Ko ARSCHHERE T IRARIUT FF R B AFIE AL SR E TP R E S
1145 Z B B4R AE X 3 J7 I (4RI . FTREFR AT 38 & 5 18 31 Ho b
FRAE 78 KR B T 58 b R AT 3E — 25 4 BT AT 55 4 i i 2
S E Z W RHESR IO R, KA 3 78 & A AT 55 iR AET 55 1Y
SCRH IR AT S AR (B ORI AT BE R LTS 2 & A
TERA T S W HE 5 30 . 1 Gitcoin V&, JT & F 15 (15
fE AT W06 0 BT % 25 480K A9 450k A AE 1. A SO 4 b gk
BB FF & 3 B BE R SR IR 19 FF % 3 B fg, T RE S5 11 45 &
A7 B 04 45 REAFAE 22 57 S AR R RO . 72 SEBR N B & & T
DLE ISR B IR BT T R B S S, USRS HE R RUR

AR Giteoin SEEUE T 34151 PAREAE S, Hidh 973
TS S DR AT S M R B A —EE AR5,
W I BAR MR T 973 MRMAES . BT R AT
FEMHES AR 5 IRINTF K& B AE S5 . WS 5 )G
(0 FE DT SRR D 1A G R A R A VA A S BT R
H I E K-, Giteoin & — AN 3T FF AL X GitHub 9 A £
T L MHTIA Gitcoin B9 FF & # 7 i C 478 GitHub JF & IF
PRI H. B Gitcoin Bt Z B JF & & 0 D7 L B, 1 2
GitHub #] 8 P2 2 W] F &0 #6. 76 K ok TAE b, AT A
GitHub W8 TF & & 1508 2 M AT 55 B in A A8 - &
W IR .

ARSCHEFEPOCCAFEAER T Word2Vee ik, TEARK
TAEH FATE 22 E T transformer WYFFE 42 HUEE ¥k, 16
PEIBAT 55 BT T (00 4 B2 5 RE B AR SC A T One-Hot 4 % 5
23X AT AR 2358 M HEFE I VR R . TEAR TAE P, AT ¥
S A B s PR 47 R 0T 48 = A . IR, FRATT s 4k
SR TE 2 VR 24 3 v DLl — 5 $ R R AOR .

6.2 SMNERTE RLIE B A

SN RO BRI IR R M b, AR G R
T Gitcoin AEIF & & EATHF 78 A0 SL 3T . A SCHY HERE
N B AL & RO R R, FE RSk TAE L A

A BIEEZ W 5 M AR SO AR . AR B Zhang 4
175 00 I oK i S B B LA KT R T & ) 45

A HIHEIR
BRE AR, 5L S M, TEGE M 55 2%

FiliAE A o A AT B R E B B R . R OR L AR SCER R R Git-
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