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Cooperative Prediction Method Based on Dynamic and Static Representation for Crowdfunding

ZHANG Kai', ZHAO Hong-Ke?, LIU Qi', PAN Zhen', CHEN En-Hong!

!(Anhui Province Key Laboratory of Big Data Analysis and Application, University of Science and Technology of China, Hefei 230027,
China)
2(College of Management and Economics, Tianjin University, Tianjin 300072, China)

Abstract: Crowdfunding is an emerging finance platform for creators to fund their efforts by soliciting relatively small contributions from
a large number of individuals using the Internet. Due to the unique rules, a campaign succeeds in trading only when it collects adequate
funds in a given time. To prevent creators and backers from wasting time and efforts on failing campaigns, dynamically estimating the
success probability of a campaign is very important. However, existing crowdfunding systems neither have the mechanism of dynamic
predictive tracking, nor consider the dynamic interaction between project sponsors and investors on the platform. To address these issues,
we design a novel dynamic and static collaborative prediction model based on long and short-term memory network. This model focuses on
user behavior, including the emotional tendency of reviews and the dynamic incremental information in the financing process, so as to deeply
mine and analyze the interaction between financing projects and investors. Firstly, for the static features and dynamic user behavior data on
the platform, their deep characterization is obtained by different embedding methods. On this basis, a collaborative prediction model based
on attention mechanism is further designed to understand the impact of timing information of project financing on the final results. Finally,
experiments on real crowdfunding datasets show that the proposed dynamic and static representation prediction method is more effective
than other prediction methods.

Key words: dynamic tracking; user behavior analysis; deep semantic representation; attention mechanism; Istm network
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Fig.1 An example of crowdfunding campaign.

Bl 1 T AR — N
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ITHT 3 CEF 519 1 B 5 B VR, M R A X 2 Lh s A i)« 2 40 ¥eAn, 5 T H P IR S it BAR A 5 02 . H
FERIZR 15 AR ILE — 2 R V55T & E K H P T R R R 10 DS EARSED, DUE H - R B AbAT]
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KAE T2 45 DL i A WL R 42 0 H ik B3 3k A o (R S BV R AT 3R

3) FENE I HT B ARG R IR 24 21 7 01 & L B TE ARV 1R BEAT VR FEE 1 SCRRALE - 175 1 fui 171 73 A,
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A RNE.
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T PY AN J7 T
L1 RXEEXMAR

BT AR AT SR R — AN BT 2% 1 TLEC I < il ST 5, R b 922 A3 1) D330 43 AR B A X 80T, AR 22 Wi 9 I 25 i Ak T
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BT T2 5V, B B R 103 B ZE 2006 4 Geoffrey Hinton 2 H 7 A B 2% =] PONE & B 5 5 H I BAIR H T
TRPE S S BRI TR B A A L P IR T — b i R0 2 MBS SR 08 2 20 O R R N R TR B A5 S 4 (1 S 48 3T
T 7 K LUK TR FE X 4 e AV B R, T I 17 R 3 2 = 1 A B o5 e o DA R B 7 PR T R B 2 ST AHE SR
IR BEUGALBE L 15 1R DA R RS AL B A5 AT AR T G e 45, 72 2009 4 ImageNet KA 2, % FhiR
JE R 28 AR ) LR R AR iR T T S AL AL Ak T 3 A R 5 2 ST 92 10 R R, L AE 5 1R A1 Bk % 2 (ILSVRC)
R RILEL A TR SRR B KT, AR RSB DA I S B S g R A5 B VR L E B ARE AR
35,2013 4 Google HIPA KR T 3 T8 5 BB IR BUA [ & 1] Word2vee T AP g .0 BAR @AM LT
SCAS BIAA 04 ) AR R, B R ELRE CBOW (I ik Bt 3 ] T =R 40 3] ) R Skip-gram G ik 5 0o 3] TR0 B 3 140 A A
V2, UL K SORFEFI JZ YR Softmax P FFIT LI 257 Word2vec 4 1] [7] & BT DA I 3 3R AN [ 3] 22 8] A AR ABL AN 2 Bl
KR, BHEHEH 2 B AL & Fl NLP AT 55 .

1. 4 T ERL BTN

AREVR T AL RN, L AN ) ) 4% B2 B — AN T H Al o7 R R S TR AE AR E L S S E R
) AN E AR €, B 55 AT DA DTHRAS 5] 4 40 LA SCREREAN AN TUH 1T T H S 2 7T DURR R SR DR 4 A
(KN T AN RN [ AR A %S 6 0,30 B 04 AL S I B B bR 48, T H 2550 2Rh e Hid
TH RESEET ). T0H P R BAFTE . LM R ISR . 22Rh /KR DL T E IR A AR 2
ARG 1) — Be L 2% 2 31 7 1SR IX SR AE U — A0 S5 28 BUML 28 2 31 43 28 88, A0 S RF ) A L(S VM) FIBE HLAR AR (RF),
DLTRGIN A% %6 10 H A2 15 ). SCER[23 1B R AR I B B A7 70 PR 0 R J 08, 2 S 3 B8 3 (4 47 e
Az — e B 5 ) TR L AT H 3R 15 B AR AR I S 1R 9 2 R AR, 2 5 5 AR RRAEAE 45 & VE N T B B 43R
7, FF F R T A% 2 T H AR Th 28 M Ah, SCHR[ 24152 H R FH I3 1) — S B [ 47 1 (5 482 B 1), 4 00 1) 488 5% 7 271 R AL
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X, Y)FRRPAKE | ME.X RoRTE 1B MERE &, Y, RRIE =& ARE R R4 Bispt 2 U1 ZR—
B IR AE X T — AN F I E Py, BRI 1) 5 X 23l 5012 00 B il 5% 1 T 1A R 30 A A5 R 2, AR S0
T H (0 A R s &R AR A 2T A X5, =340 18 B A (R (R B AR R AR R - B F 43 BT8R
JERAE M & BNASBLE ST R A & LSS RN RIE R &2 Z e 555

EX 1. HPTFRE BIRERAE. 01 2 500 58 30 350F % )840 H A PITIR(E B8 S W AOCK e 5 Bk
AT 197 P P A5 T Bl S5 Ach BER T 968 B SR AE ) S T4 408 FH 7 AP AR AT N B 2Rk VR FE AR S5 B B ki, 45 78 — AN T
H P MITWRES R={R;, Ry, , Ry}, TR ER BB KIIR{R, Ry, -+, ROAHFLIIE KA R (S0, S, -+, Su} 2R
J5 ¥ F P R T R A e 2 AR T ) R 2R AR AR F P VPR R AE A R P SRR A R a6
K AR BT H B PERREAT 15 B0 28, 3K AR AE — e Bk in T

1) REFE ERNTEITFE K 2 TRV, AL G W B 2 21 07k Tk & LT i T s B 00N

TR O 2 FE 2 BRI N T R AR
2)  H TR R IR ) AR AR 1) A I, AN R R IR B AT S AR, A R DR X AR B U P
PR BIR 2 1S AR
ST DA VR 7 T PR B, A S0 DA AR 8 AU R, 4 AT EC AU VT 1 B (18 R 1, SR R P I B 2 SRR,
NG 3 7 i TRV B8 4R, 5 AR 5 DAL 1R B B R, I Y — N E AR B U R I 3 1 17 Ik 7> S s Lok
Y, A% K P AN U P TP AR B AT 1R RN 5 B0 NI A% 2 SRR rh R AT B G )I 2R45 B B 40 B i 5
ARETH ITFE SRR 5 5 AR B P PR E B B 1 AR Ak 1] &
EX 2. BTGB T HIRAE. £ E—TNA T ARET & RT3 A 188 T AT LA B4 4
AR v AN [ N ] 470 B Gt IT B 45 B (18 5 17 0, 9 nT DAARE B AR H Rk o R I B ) A A B T AR B T
H P, HAL & SR #0080 DA ELAR B BRI (A] L T S A 43 2% PP B I (8] £, 4 A0 38 5 45 21 T H 1) Rl 4
BRI T T= (14, 12, +++, ty) .0 RN TRV E I E FFLEN (8] (n = 30 8L 60), K 1, (1<i<n) R /=T H &R T
PR 4% B < A LA B P VPR AR SCH I B AR 3 I 18] Jal 43 D9 A 5] R B B, A8 a4 2R Sy — A I 1] e 371 B8, D A I 1) B
RGN B FP I RRA T =t To=t2r ... » Ty = tu FEAGIXEGRR BTN 8] FP 51 HEAT W) 2 RAE )5 S AN XA
R IHIC 17 M 4% (Bi-directional Long Short-Term Memory Network, Bi-LSTM)it47 i & 5 fiF #ih HY, 2% =] HAE AN B %
IS 8] PP 51 BRI B 2 RS RS b= {hy, ha, oo B
EX 3. WHEHSBIERIE. KT H A7 IR DL Rl 856 A0 AT IR B R AR 5, 75 Bt — P X T
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1) T Ta) 7 50 it B B 0 RN ]S A SN [A) 48, T IR AR AR B AL oy — A e 41 H I3,
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2) AT RABNRHAE, B an i H S RN PA K B B AE M — N E A n(n<10) 35 B AR B
N on 4 gk 1) R, R AR R A A B E Y 1L HA AL B 0,0 One-hot 4A% )7 ¥, 1M Xt
R 10 AP B A & U A H I A 208 AR R

3)  BRIT BB, SRR U AR SEE T 20 MRRIECHE AR 13 FhERSEYE. 6 HhEh AR DL K
ASCEE SREF AT 2 b P sha AT v e 1, BT - IR AT B 41)).
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2.2 BISFRAETFTUIREY

IEWSERT TR, B & LR — T H S 20 FEHERE, T 2 300 8 M2 D s 1 B A 1B
TH O % B RGRE B BREH. XRIRIHRE N T 5 X g 3T 7 S R AE, A SO R
VUK, a0k 1 Fiow, 40 AT R B . B Btk 2R RT3 JE 1 L R At 1) J8 A5 5 T 4 3 2 g ek )
a3 VARG 2 S5 S A AT AT B AS A A A SRS B T T P AT N VIS B DL R S AT A AT A
A 354 FL IR B AE SC UL R R SRAE. T TN 22 B R T A IR I8 T 1 3035 A i 17 R A0E TR0 A5 20 LAk ke i, A
SCE SR 7 S E S EOE B REEOR, SR S MER F P Sh A AT R @ s A I 4 A R A R B BOR 4R
1) S

i 2 BRI H RO AR MR B4 N DU S ET R S A\ (Owner) . $%% A\(Backers). 22 )il & (Perks) F1 151 H
HoAth(Others) (5 B X B RFAE 2 A B2 b AR A . KA. DLRCSCRRHIE N T 3R — 80k, R 2
H P 1) a8 1A B T 4 B T AU E B A = U 4 AR R AT I 2R BAR R AR a0 N - OR B B A = 1) S 1k
202 & 34T One-hot 4wl B [A) & T 2K ; X T~ SCAHUHE, W0 B 1 AR 8, HiidR DL K 2 ol 1) 41 ik 2515 15, SR X
Word2vec #H1T Embedding, {32 — e L M5 SCRAE M 2. 505, K5 X PUAN &8 4 BFIRAL 7 B4 4 92 )2 3047 %
b PR Bk UL, A SO RN RN LR E AT E K A0S BIERIN Xowners Xoackers Xperks Xoter 3BT LA
B FTIR () 79 43 A AR D REAE 1) B R IR (Vowners Viackers Vierks Vomer) ST, B Ze XM AT TREAT 2, SR8 5 FI FH 43
% M 2% (Full-connect Net)iEAT RHIE [ 4, 27 2] BTG #5035 J8 PEAFAE I 58 8RR Hirarie, 7o A RIEN:

‘/static = Vowner © ‘/backer D V})erk S Vother (1)
Hsatatic - LeakyR@lu (Wl : Vstatic + bl) (2)

Horb 755 @R ] S HF %, Leaky Relu Z7 — T bR 4L

Pre
ey | —_—
o m L M I ==
== o V@ =000 ==
o ||—--| D b, e,
Owner : : - : : (= (— | : : T l : g‘})%
\ H . . s | Day 1
®o | | el IO 0 re /0 |
o [ i} S0l 10l iE/ B® o0 O =
Back: | e | | | [ ‘ g )\,
= | Ho W e
| [ < H N H H [ A
——{Encode}— =S I D R  [e Pl [
| A/ O [ ha Pl
Perks | R —— A T l !
| rod o Ie==- ==
EEE | BERS - | UNA |hn |
E g
1 —L-—»: : | © =000 ee
Others | ' _ _ _ _ _ _ _ _ _ _ ____ 2 e e e e J Day n
\. J Y
s e

Fig. 2 Dynamic and Static Collaborative Prediction Model.
B2 Bl A0 B[R] F 0 A
H I, A ST 5 1R i S O3 H s VS S, I HAS B 1 H R AL 180 8 Hisrarie. T A S SE NS 73 UM 35T H 80 25
JE AL BN A AR 73, A ST Hiaric 516 18] 7 91 B RFAEE AT 306 5 A A, LS B b o B A 00 H 94T 4 18T AR ZRALE.
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2) A

TEAR /N R A SO e 7 AR 7 AT D B (B il B 4 8005 91 308 A PR S g #2 . i B — A5 BT, 2%
T TR 2 ) 7 VE R B AR 2 SR bR I H VRS B B B ) AR X B, AN SR AR A AR & BTV, T
VR TR B RE R J1IE % W 2% (Interactive Attention Transfer Network, IATN)B31, DLE B 37h 13 18 Hd 45 iRk,
AR ) T E VP B SRR D B AR I AT B S R 1R R A3 R 5,45 BB AU AR B (Miaen ). S5 R AR A T
HII0 B VRS AT B A ) 23 BT B R AR BT P PRL B IR R % 1 R DL R B R I E A — 4%
A o MBI PTG BRI r= {wi,wa,...,wa ), B 0K HAE H Word2vee AT MR RAE 15 F e,= { e/, e2,....0}.
RGN ZRII R Mie AT RGRAE G5 B IR B R & Ve, X BAERE B Z, @ 58 K
2 85% VE L HH AL B ISR IR ATE 50 AN N, BOKE n BIIR/INAE 50,3 K T AER, Tk 40 T Rh 0.5 5, 38 i P11 () I [A]
BUE BB T E L S BRAE M = AT R A S BT E & B TR R IE R R

A, A5 SCASE P AR [R) B0 7 v SRk AR B H ()R B8 & 300% 51 - e 1 il B (One-hot) 77 4 AT T WIS RCRFAE
W Vi 505,565 H VPR RRER I8 A B8 & FFER N E 2 9 I H W48 HENSFHE Vi, Kb 1<r<n, n RRTK
B I H RESEE ) (n = 30 51 60), A2k

Vi = Day (Vtsen) D Vfund (3>

Hor e Day () RFRE AR H IRFE B2

2o EIROD IR, AT LIS BT H 7E il B3 8] AR K AR A B e LK PR RS AL [ B 3R T T S B A R B AT
LR A 18] P 51 AREAE, AR SR O K E 12 0 45 (Bi-L STM) BRI TR J3E 25 2] J5 105K 2 SJ IR AIE J 41 (R B 1) o, 1AL Oy
EAE S DTN B SRS 75 2 T L, I L AT AT A A k5 P SR MR IR MR AR A B LSTM, e X
1] 3 B4 SRR R s T T2 AT S8 4 (AR B AR i, 25 58 A 55 T H 1R HURFAE 3 B R (B, Vi Vo, VPR
N IETE LSTM M2 = 1 3 n (RIEAIM ¢ = n B DABTEFACAZHIEFH ¢, MERE b AEVIIRILZ 5,56 ¢ 0%
ARHI2E b SR UGS AR FRIRES he AT — D BRES ey A RTHORRAE AR v, IR RGE, BLE KR 12 1 2%
B, T AR R

it=20 (Wei Vi Wi - Bo1+ bi)
fi=96 (Wef Vi + Wiy - ﬁtq -l-bf)
Ct :ft'ct—l“f’v;t'T(Wec"/t"i_th'ﬁt—l+bc)
o =19 (Weo Vi + Who - ﬁtﬂ + bo)
ﬁt = oy - tanh (¢;)
FEH iy, £ 0 0 SY BRS¢ VAR KA N, B AR 1) W, RN TR, o A2 I0AZ 978, Ry Bi-LSTM
FRIRT F R . S()R AR LM MO BB AE A SO AN sigmoid BRELFR R4S - R Z KSR

TRk W TR TEAE I, b fii B B S 3ot KA1 732, TT LA 1) Bi-LSTM (19 /5 i i 4 Hh oy B0 S S i
PHZ, AT LB B P ShA I PR AE BRI B RIS h = {hy, ho, .., b}, FoH:
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m:[R@%ymuM (5)

3) RS

f£ Bi-LSTM Jz 2 J& B H U H P Al B <5 008 i BEA A9 1) 8o B o 20 5 3 o I R A BotR 2 1)
A= {hy, by, o by T RS R AN B AL S i RO AR B REAT R, AR SORE i A RFAE 1) 8 Hvanie 3
ENASRFE KRR FRZS TR b AR, JFRE 45 RVAE DN ¢ N 20 RHAIE 7 B R0R, A ARos I F

VZ - [Hstatic S ht] (6)

YRR FIT  #5 568 Bl A8 I B8 BEAT 70 M RIS A%, AS [ IS 220 9 B bR 285 X5 300 H Bl 5 15 B 500 752 AN TR 1, g
SRAE PR L N1 AN [R) 1R DAL, 00 K 1R 8 2 8 B S0t o i 5% 4 SR 0 I8 2% th AT 2 AN [ (4 52 M 41 il a5
510 RITH 9K 2 HOA 2 19 A5 109, 08 0 08 5 28 FM, 122 2K (14 52 W0 AT 6 56K, DR A A B I T 17 28, A AT D0 £ 58
IR A5 R S B 52 B A7 TR 4 A S L DRIk, £ 38 SRR R v A SO IR R AL AR R AR R R R A B PR
DN iR i B2 TC AL R 5% H S s A N R AN TR 23 BT R 0 0, DI R A5 B R I 20 (kR AR AIE) R T8 0 B, O s
AT AN T 2 ) BRCER 25 R0 58 W, AR SRR St A X O B 2 BROIR 285558 T B AN 300 H e 1 (5 o e P2 AR v 5 F

o — exp (tanh (V- W + b))
PSS exp (tanh (V) - W + by))

(7)

Horh, W, RORBUEFERE, by 20 BAERE. ranh S ARLAE AT o8B AL T RSB B R RHE R BUCE R R 2 5 R H S
Wi B AT A 3R, 15 BB SR 0 B 28 R Wi T

n
Haynamic = »_ o+ V/ (8)
=1
B Ja KT H B P S BIRRE RN Haane 5 BA SN SN FEIEERR Hanamie 756K, IFEIE Softmax JZ 4L

BEALUTUH i 85 & AR Y HEAT 00, R

Y;‘/ — Softmax ([Hstatic S denamic] + b) (9)

3 SCISIEIE

3.1 BURENSAR

2 REME I AZE T4 Indiegogo (https://www.indiegogo.com)_E 1) FL 92 I H $ . 4 SO A () 8 28 7 ik
B BT F] 43 A 205 BE ALK 4 80% I ZREE + 10% ISR TEEE AN 10% (7 IAEE, VI SR 848 46 FH T VI SR IR 3R AE
FBE AR B0 VIE B AR FH SR 38 U AR Y 7E I G F8 rp 2 S 00 A M Bt 4R F T 3R UF AR Y AR T i i B AR P T H
WEZEBEWR 1 s R E XML 2 k.
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Table 1 Project Attribute Category Description

R 1 THJEMESHE
[LES HFIE KA J& P
Name KN4
Owner Age St NS
y Country PESE e
Backer Times I [A]
LHES Number 2Tl i A5
Perks Perk option Al
Describe 2 Tl B A i
- Epe
Others Title TH br
Fundi Reviews PR
unding A
“Progress Funding BB 4
Table 2 Data Set of Crowdfunding
K2 mEHHEE
5 HAE
TiH S5 11,9113
F P 4 207,221
PREEL 590,335
ARG I I E 30,387
A TN @THERA 88,726

32 ZLWKE

D

2)

FREE AL, TEWSEHT IR, AR B & BT AS 20 FE PERHIE. 721X 28 8 o v, AN R A
2 1 2 B0 ) R i an e 7 L B AR N T AR RO, A SO A — A BRI AN AR (I AR A T
o AT B A B, A iR JE M 2 U BOE BB AT B 3 0 AR S AR A, A s I kAT
H A A R EE BB H R Z-score F#udh AT I WAL A8 500 14, B T 240 4 FH P PR A5, B LAY
A KA R A5 A # L AR SO ] National Language Toolkit (nltk) tool F¥5 1T L XF ¥ SCAREAT
Bk /v, PESRE . W TR L KR IR R S SR 5 5 B Word2vecPS! 34T 1] 3 £iE (Word
Embedding), ¥ 5 > BRI K7~ B 200 4E (¥ [7] 5.

SR E. 1RSI BT SO SRR A B S 200 4 (118 ) B LSTM B 18] 41 50, 8% ) &
WL FE B E N 50,batch size K/ E A 64 5T F AL FHHRE B 3551 73 A u(-0.01,0.0 HBE LW 4R 4L, 3 ELBT
B B FERI AR W E O 0.5 T AR A Mk RE TR AR, B 28 Dropout Z, 1 JA—1b REL S IRy R E N
0.25, 10* Al 103 A ELTF Tensorflow SEHN, H-7E B4 VU4 2.0GHz Intel Xeon E5-2620 CPU F1 Tesla
K20m GPU H Linux 4548 EiEAT ISR A0 FERE B I Zod 72 b 48 Adam 1R R DLA0 S, I BLR A
) weight initializer & A 0.
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3)  UIgRHEmS. EE T SCEEANIE FTBLH A= dPn X V)RR, PARERBINE 1, X, RonWH T
(¥ PERFAE 1A &, Y R T H A2 75 A0 % K DI (Ground Truth #745).
WA R SCHTR, XTI P HRHER S X (RIZhARHE & 5 8 S RHE R S0P, Hpamic ®Hiaric)
AR AT A5 21 B A BR 25 Y T LALEAR R ) 2R B B, A SR 228 XOH 43 A5 % bR HOR LA AR 1 27 5] e A, 3
NRERIEN:

N
L:—%ZY{lnYi—i—(1—Yi’)ln(1—Yi)+)\LTCg (10)
=1
FOrp N FR YN G S R 50 S0 IE WAL I Lyeg KB LI ZRIE AR FF OIS AR, AR IE T S B4
TR I 5 2 55/ 5K R 5 L 4b, U Rt R o 0 BT S0 A0 6 5% SR HUAA 2 7 4% 5 (Back-Propagation)
A7 RE

3.3 ftbAE

T BGAUEFTHR R 7k I ROR, AR SCIRI T 6 Fh CAF I A VESE AT LLsEs. thak, ATt — PR T H
BNAS I 7 B0 B B, A SO T T 3 PR Y AR Rl R g AT X B

1) ZEWTE R A (Logistic Regression, LR). —FhJ™ SCIERYERIRL I T vk — 53 25 1R K ML 8525 21 07 V5,
T A vH A 0] fe itk Hoadid Sigmoid BT AN AEZRVEDE 22, 7T LU A AL 3 0/1 3 5 ) L

2)  BENLARMR(Random Forest, RF). HH 43 ZSh 5k pdh i ke, B 75 A8 & A b i 4 SR EXBE LAk 1 77 7%
AR R AN, FRIE S R I 45 R RIS s iR B 35 3R R AT $2 T RO & 1 FIOMIRS B2 T R S Bt AL
P B R ARG g LR B b A RE .

3)  XFEMIENL(Support Vector Machines, SVM). J&—Fh =4y JEBER 0 (W) BEABE R & 58 SUAEHFAE 25 1) I
D 1) I B K PR 2 P 21 i L R A JEL AR it 2 SR A8 B0 1 8 ) 0 N 4 5 2 5 L L AT [0 B e K 1) 43
R T T, ] T 3 Ak S — A SRR O Kl ) A

4y T A SR 0 T 77 5 (Social Media, SM). %77 1% B SCHR[2814% H, 3 HE 4248 100 H ¥ 41 58 5 4
(Twitter 73 FIURE)FFAE, DL SR 23 A 0 B A2 N FE 00 52 00 FE B DL R A 28 S A 52 i) 77 - Jd e X
FEE H R AR ALE SR B AT I I P 5% 5 N 5 B A R 6.

5)  FETAEARIHTHITT % (Survival Analysis, SA)PS). K50 H Dl TN 2 7R 9 A2 A7 73 Te) 8L, 5 12 A 2 T
VA5, e rR AT DLFEAECE SR R0 5045 B W RS 000 T AT [B1 U 0 H ™A ATF A T A 2 E s 1 It H R N
V) 43 A, 2 BH 3 5 R H008 48 40 A0 2 DO Le 3o 27 ST I B AR 4F

6)  FET IR R T AR R (Domain-Constraint Latent Dirichlet Allocation, DC-LDA)?3). ZCFe i, H 7l
IR T H B SCAME B AT A B RE T B Dh. HAF 7 TAR I = ZE DTk 2 Wt — SR 3 T ek 4
TR HE 2, IZHE S ] DU IT B 1 SCARF i mh 4 G 7 1R 15 S, 9 FH B8 HLAR AR 5 3 T 150 B 1 58 K 45

N T AT SIS A B L BRI P AT R SRR R T R B 1 R A RS R AT RAE I AR 2

b AR SCRE T T R BT B AN [F) B A AR B E A A

7)) ETESE BB (DSCP ). 7T B3NS E R AL A Bk, ot 75 T8 A8 R px b
S, RV SR FH 2 25 B 5] SO AR AL 1) Static 3845, A A FH 8 &S RRAE XS A 25100 B a2E AT AR S50

8)  ETIFRAE B3NS b F T BB (DSCPrevew). i 2T LSTM MR8 % 21 75 15,5 U H 1 A i
B VERFEREAT VR BERAE, 75 B2 H0 U7 T A8 FH A - PR A5 B AT B A .

9)  FEETRNE &EUF YA B A B E TN AR (DSC Py, ffi 3T LSTM HIVRE 54 3] 73k, %4 T H B
B A JB YRR AR R AT IR B A E 3 25 20 U Th A3 FH R B8 00 41 R AT B A
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10)  ZhAS M) [F TR (DSCP). A SCHR ¥R BERAL J5 i, 78 73 M P (K230 25 47 D9 idis BL %
FI A D Sk i 2 Bt 2 50 25 it T T 458 T 7 V1845 SRRk B8 < 00 FF 51 3EAT P[] A AL

4 ZWER

4.1 FNiERR

Nk 2 fion, 75 Indiegogo Ak % BUHE 4 H A Th A T H B it izt it KT R M H 3R, S EUE BRI 2R 72
Hh H R I 57051 5 AN T 4 P B R, B DA B I S0 U R (A ceuracy) A BEWE 58 45 I I H RS TR (R SR AR .8 T
B0 2 T b PP A7 3 A SO 59, AR S e T VR B[R] I A58 FH RS B (Prrecision) 13 [F1Z&(Recal )1 F1 {H(F1-score)
VR B TS A 4 A F b, LB A 504 3 A

o TP
recision = W (11)
TP
[
Recall = 45 T 7N (12)
2%« Px R
Fl—SCOTGZ ﬁ (13)

o, TP RoR FE, BRI T 19300 B bR 28 00 8 BN (1); TN 7= 3047, B SR IO H 18R 28 700 9 2 80(0); £P A,
AR, B4 2 e i T G 5 28 00 D B D (1) PN AR AR A7, BIRE e D 10 B 1 bR 28 T30 9 2% W (0).P R 7w
Precision W1H,R 1\ Recall F]1H.

Table 3 Experimental Results of the DSCP Model on the Indiegogo Dataset
# 3 DSCP fAILE Indiegogo FIEAE () SLik 45 R

AL UIRTGES Hi I EIEES F1-fH

LR 0.6309 0.6285 0.6556 0.6417

RF 0.6475 0.6572 0.6614 0.6593

SVM 0.7006 0.6743 0.7098 0.6915
SM(Social) 0.7422 0.7215 0.6780 0.7002
SA(Survival Analysis) 0.7843 0.7233 0.7262 0.7247
DC-LDA 0.7700 0.7368 0.7420 0.7392
DSCPprere 0.7677 0.7256 0.7307 0.7281
DSCPpreview 0.7962 0.7813 0.7700 0.7760
DSCPfunds 0.8041 0.7855 0.7843 0.7849

DSCP 0.8182 0.8077 0.7733 0.7901
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4.2 SEIGEER

SEEG A5 RANFR 3 BTN, BN 2 A D[R] OIS BB ASVE R AR b AT T B i RO AE L5 LR
RF\ SVM = FEGENLE 5 51 07 v TR HL & X I J& 1k (IR FERFAE 2 2T 58 77,57 AR A T R I — i,
FR B G SR [ B AL VEHET RN 70.06%, F1{E N 0.6915. 110 51 N T #E58 SR(5 BRI TIN5 9% SM 76 04238 1
T H AE A2 R4 e o, 40 8 T H @R AR IL PO RIUBCR IR TR T 0.7002. 38 T AEE AT S4
VLRI E R A5 B DC-LDA J7ERZ W RERA T — @ K FI B/ IEE] T 0.7247, 0.7392.

SO0 R WA AR (0 T A28 T R A SR TR0 (0 e [R) F0 B 2 SR A . B R b o BT R HE
DSCP FRAFER N T A0 B 1 P45 B R0 Al Bt 2407 51, R #2408 F P i 1), 3R 48 718 L EEE 1
15 R LA R I P R AIE . X S8 SCF B M ARRAE S5 A (I H 8 SRR AR 45 &, DU — DMRFIESE, Bi-LSTM. B
Attention 1 HIF] F 124 A0F 52 Sk 38 7 A% 5 1 1) Tt AR 95 M Indiegogo Ak % Wk W B2 1) B S 4 s, Sie B 45 SR AL B,
B HHEZL AR I St T LIS 3 FI(E D 0.7901 M8 T H T O 738 7 T 49 5.10%. M4, B T IR BE R AE 77
RV B T IS B B0 2 R0 25 70 [5) T AR B (DS CPreview) R 3 T Fib % 4 %508 51 110 50 285 00 8 25 s [ 93000 A
RY(DSCPreviewy | H R AT HIFETE T 3.68% M1 4.57%, 5378 i T A AU S FH 58 25 Je M A B T3 5 i (DSCPre),
DAL B 3t — S5 M B T S A5 A5 B T 300 B R B 45 JL 00 Rk, A% T Rt ok FE RIS B P e &S
AT J9REAE BT LA sz e P w2, A T 1 g 2 e T i 2% B 55 5 1 — A B S o TR R X SR R AE AN AT B T T
S R, T HR A BT R A 2 T ) Ik it w2 2 () () A5 R P8I dan, P 38 S TR T BRIV T B %,
DNFLIE N T B AR T E FE RS S, R R AT LLSE G M 8 B 5 O B H S R T I E A B, AT AT LA
JE I 2 ) B B SR A M AT TR T E
43 RHI5Hh

FESEI O 1 38— 20 s R PR LA RIS P A JE X Ak 25 500 H (10 582 M0, AT T xF S 56 1 o ) 485 2R e Hodim ik
77 50 M S AT AL AR, A SOR VAR TR () 155 28 T 17 BEAT e v 3 Hr An B 3 Ffezas ik AR R B, I AR
PHE A CER, 20 G R B 3 s A R S 2 20 75 32 T 0 L T P 12 PO 0, At 3o S VI8 O B0l i iX A 3
1, BT LLE L L5 2T H AR RSB P IR S PV RO 5 IR TR 9% R B, 2 T Bl 2 N R IE Y
B IPE (AR 2 10 26, T IO IR BOR 6 2% Bl E 0 H SO 8] (K138 00,1 6 F P BB U T F & B i s
(1 5 B PR AR T 2 350 H Wi 3 5 SR, FL IR AT 1 AR L B [ T AN BT 1 P (4T D9 52 90T H i % 338 P58 (P [0
(RIS, AR 1 0 H AR AR Eh -5 15 A 18] 5145 B ORRAR K.

Emotional statistics @ pos-reviews (@ neg-reviews Mul © 58 B L

0
123456 7 8 9 1011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Fig. 3 Analysis of Emotional Tendency of User Comments.
B3 T PRAR IR A 23 B
R B _E A 4, BATTAT LS BT A1 RS S, DU I PR T AR I A S A B AR S, 3R
TRt — P42 40 X L5 B, IR e AT 25 At R BEAT B A5 I FR 20 BAR I 8] 4 o 20 6 B 7 3RS 2 R R vF
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A D TE T (R 2R AL AR B, AR B AR T R s 0t H D BT 7 2 R R (BRATT R B S R T B I 50% 1045 1),
AL A UL, G SR AE P R M1 24 TR s 2 AR TR MU A2% K R 2 A T L 5 A I T 8, A £ O AR o i L B A
(1 3R G SRAN R L ] R G TS 21 A0, 10 2 B A A NS B KR 1 BT B Z AN, BABE A — A3 £k A
SRR TR I H 1A R T 28 3 A5 00N 25 5K 2 P AR XA P 8 < PO 0 H 045 SR G T 4 s, K e 2 P g 3
R AR T A _E T X R A B 0, 30U H (4 R T R AR R . A, A T AL R R FROR R
AVEIE S 2 5 000 (4 700 H R 2 45 R BATRT LA EE 31, ih 2o 7 A A% b B R R A4k, (e — 22 1 3 B 4
SN, 0 H R ARE Ve 52 G T 1 I, O B R TR R I, IR VIR LN A S AE T H K 3h A i R
T RS A A ¢ B A L BAR BB SR K37 b A AT B B NI H AR AR (1 55 8 R ER 2 (1 ST
PR, A VI ZIUH BB RIAT PESEAE T & F O i IR 32 1) 2 AT, B ST e e M BE. TR, T H R
BRI RIFE R 2 3 B SR A B R T B, 0 05 A TR B 00 1) 45 SR AT AT o5, T e 1 B AR F) A
R,

Project Goal -O- prediction-fund -O- prediction-with-HP (il p tion @ neg-emoti N
Percent
1004

90+

b
prediction-with-HP: 57

prediction-fund: 62.1 :
pos-emotion: -
neg-emotion: 92

5
- T 158
68.02
64 -

80+

<
0 1 2 3 4 57 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Fig. 4 Demonstration of Projects Success Rate Prediction.

B4 3 H TR R
5 #Zip

BEXI AT 6 BRI e B T SOELARALE L i 25 K0 xl AR B i) A AR ST Y — i T 0 KA
JHICAZ M 24 (Bi-LSTM) A Bl s 25 Wb [) R AIE 1) Ak 25 350 H Fi0 75 925 % 07 AR B AR 1 65 2 R AT 9 888l RO RS R A,
X IEARRBE IV SCACR AT T 3B 27 ST AL AT 15 0 5. IR N 30 P B B AT 0 RF A 42 1] e 103 4, R
FHRAE T AT LRI X 3% 2 B P R0 1E AT e ) S A, AT 3 — 20 20 7 1 AN [ I 18] B 3 81046 00 H e 4 45 SR (K152 W0 0 AE
AR B B b I SR 6 45 R WL A SR I IO AL 8 70 4208 1 B LI P AT AR B3R R T AR T H A 4 Rl BT
J 5 A5 B TN OR, RN 78 50 B 1IN A5 2 T T B R K S M S AT A ST IR TSR T Ak
Z5 R I H R 5 RN IR BRI AR, TR R AR T H A R RO AR B LR e R SN AN BT
AR I H AE % B3I R P K SR T R B OOREGE 1A AR T 6 A I B A B
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