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Abstract

Abstract

Consumption is the "ballast stone" of stable economic growth and one of the
"troika" driving economic growth, while consumer finance is an important tool to
unleash the potential of domestic demand and promote consumer spending. Based
on the importance of consumer finance, various financial institutions have started to
actively expand their consumer finance business to promote the development of the
consumer market and meet the changes in consumer demand.

In the context of today's big data era, the Internet consumer finance business is
growing rapidly with its advantages of efficiency, accuracy, real time and low cost,
but along with the rapid development, many risks and challenges have emerged.
Since Internet-related businesses are processed online with opaqueness, and there
are also imperfections in personal credit systems, borrowers' credit risk is high, so
improving the predictive capability of credit risk control models has become the
focus of building credit risk control systems. Extracting complex interaction features
from user's behavioral data in order to mine more effective information is the key to
improve the prediction effect. User features are generally high-dimensional and
sparse, and the combination relationship between features is not obvious. Traditional
credit models cannot automatically combine features through algorithms, and need
to manually construct interaction features based on experience in the feature
engineering stage, but manually constructing complex interaction features not only
consumes a lot of labor but also cannot guarantee the validity of the constructed
features.

The DeepFM model, which was initially applied to click-through rate
prediction, can automatically perform feature interactions by model characteristics.
However, the model suffers from incomplete extraction of low-order interaction
features and can only learn implicit combinations of high-order features. In this
paper, we improve the DeepFM model and propose the AMDFM model, which

introduces an attention mechanism to learn the weights of different combinations of
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features when extracting low-order feature interactions, and introduces a multi-
headed self-attention mechanism module for high-order feature interactions, so that
the model can learn not only implicit high-order feature combinations but also
explicit high-order feature combinations, which improves the predictive capability
of the model. improves the predictive capability of the model. In this paper, we
empirically investigate the proposed AMDFM model based on the Lending Club
dataset. The effectiveness of the proposed model is demonstrated in terms of model
hyperparameter impact, model performance, model interpretability and feature
interaction layer module ablation experiments.

In summary, a credit risk control model based on improved DeepFM is
constructed in this paper. According to the idea of mining interaction features, by
introducing the traditional attention mechanism to improve the low-order feature
interaction module and the multi-headed self-attention mechanism to enrich the
high-order feature extraction in the feature interaction layer of the model, the
learning ability of the model for interaction features is enhanced, so that the model

obtains better prediction performance.

Keywords: consumer finance, feature interaction, DeepFM, multi-headed self-

attention mechanism;
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R IR L EE M TR ZE A 2%, Gl I TR 22 o 20 X 265 W] DA SIS 58 HLARRAIE (1)
H B2, [ I 1245 R 3 ] DI i 1 DX 248 1 2 08 i R AE A2 BRI« Deeep
Crossing N T R NFFAERERVE iF) @8, # 5 H T B AAE 5 BN
FEORGINBIEAR 3l I R N 2 a4 (R B R % A AR ZE HLR £R RN
&, 2R 7B E. Zhang 48 AP FNN BEAY, 248 Y i itk
RIEM A M RIS TRHIE, 5 BV R AE, FNN KIS
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72 @ FM 5 S SRR [ B AT IR W R BT aa 1 . i TR NMRHE R
TN ) A 2 B FM IR ) 545 3], DR J5 A8 FH VR B A 222 D 28 1| SRS Y
A LA YIRS [E], AR AT DUR RIS . Qu 55 AL g GEasi 28 ik /D XK
B A ERFAE (A2 B8 77, 1R P 0 428 IO 285 1 $ B 1 A SRR AIE N 255 R B A REAS B AR
ik, PUERH T PNN B, AR T — A4 IR RFE A BARER,
RN AR N2 I 2% 2 FT B SRS, SR fRUZ T LARH N RRIE 3R 4T
HMABE AR BIHRAE, X EE THRMEZ MR B, STt 7R AL T e i
B o IR FE A 22 WX 28 IR 28 FLARFAE DL e U AN R I )@, Cheng &5 A1)
feth T Wide & deep F& AL, A5 7p Dy v FEARY E 3 FIR BEAS RS EE 73, ¥
PRA VARG B AR . Hh SRR A, o N 9 N LR
FIREAE, %80 EEE N T s B TR R IE e 1288 )1, IR
RIEM A N2, 23807 2 T RIS M8 BARE AT T (172 AL e
Wide & deep X B FEE FHVR FEAR AU AR 25 & JL [F) 42 HUSE HURHAE 1) 48440 100 Ji5 45
X FHREEAS B A S T 8% . Guo 25 N2I7E Wide & deep #7134t I
BEAT S TR T DeepFM #54Y, ZAR8LK Wide & deep H 5 FEAE Y () 2t
W ST FM B, 50 BEA RN RT DL 3 2% SIRFIEZ R = &8 B, E
WONFRIEDT I, 5EEARA FM AR SRR A L i A&, Big
B 43 DeepFM AT LS o 2w (I 5, AN P75 22N TA9IE S BLRHE, (4
T NFEE A B R . FIRERAE Wide & deep ARETIIEAY [ X 98 FE AR 7Y 30F
ITeE, Wang 8 NI H T Deep & cross 84, BRI T —Fh 444 Cross
Network HJHRFAEARE BN 45, 1% 9 2% 7] DASEIIN RFAE RN ) B 2 [ BEAT TC R R
3 202 B[R] I P DA Jo R 2 o 2% )R P A )RR AIE A8 LB 40, A EE T Wide
& deep, Deep & cross HIHU# 5 1 %8 ERIADN T2 BAHMER B RCR . N T
RENE It — 0 B R BR B HAFAE, Lian 26 N*I7E DeepFM Al - 3EAT i it
$eth T xDeepFM 58, iZBER W T — Mol CIN P4 F T4FEAZ B, CIN
P28 AT DLKHRFAE RN [F) B[R] EAT [F) B ) B sU2 L, A BT REAE 1) () T
RO H, MERLCEEAEAYEE L. 23 FM B EK, He 5 AWHE
H 7 NFM 8, AR R A Ry it R e S 1 — A a2 B A R S TR — i 22
HRHERSZEL, FM A LVEEA R BRGEZ T NFM, TE&RE —ANFREUZ 1S
WF, NFM R ILE BT FM. Yang 25 A“I7E DeepFM %A B2 T
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ONN RS, ZBAL FM #205540 8 FEM, DLk Seal B R =il & 5
e g G, 1Tt TR TINGE /7. Lin A2 H T AutoFIS #
B, MR DLE SR FM AR o B AR A L, AN BB RHE A T
WERERN 0, T IHEERIAEREFE. Wang % AMIE DCN (1) 24l
hnbhekidt, $EHT DCN-V2 #%, DCN B cross M4 IS EUN A &,
£ DCN-V2 FN S HUR R, Rk o (5580 T BRIk

ULk, 3R I D L FH R B2 2 2] 1 22 A AU BUAS AN IR RUCR,
BIUNTHENA G . B OAME S AL S, RHESS B AU A — M H . Xiao %A
LIRS0 FM BB HEAT T ik, Sk oLl g N B, SR T
AFM AL, AZAR SR F 33 8 00 7 20 Z B A8 BRI EAT INBCR A, B
KT A EERHERIRE, #5058 HAEMTUAR . Song 6 APITE 2019 42 H
T Autolnt #E%Y, ZAALEN £ S A ER LS A TR B, @i
BRI )R] LIS IRHE S BB EL, ] DAl i AR v R ) Sk AN 40
SRAR ALK R INAE /7. AutoInt I H, Jytfar i 2UHh 27 > &b 22 BARMESR (it 1
— PP R, FR, TR e TR I R R

I FR R AR AT DA Y, FERREAS B AU, AR 2 B A B
FT A AR AE 2 AR () JR Ak AT — S idE, Wide & deep HRA B2
feth 1 R AR R S BRI, R SRR Y I VE 2 A A R AR 1 B
PRIt b 0] 8 P52 3 3 R B 30 40 I A g, DA AP v 2R 0 AR AAE (1 B EX DA 2
20 R TR RV ARG 2R, 30 T 1Y SEAR R f R AL
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3. ZTUHE DeepFM B{5 63 RUAZ LRI Y
oS

AR A SCHR Y 1 AMDFM B R (A e i R dhAT 3R . 1 e BRI
TR LR A BN RFIEAS B, IR 5 4l 5 EIREARF 0 T DeepFM
BRI A, $R REE X BUAF [H N DeepFM A5 A ik 47 e 2k AT $2 Y 1
AMDFM FE8Y, 5 5 0 B R AL o B K RFAESE B ZEAT T VR4

3.1 HEZEIRE

AATEERT R T AL (FMD IR BE A2 M 26 (DNND Wide & Deep-~ DeepFM.
AFM Al AutoInt /NAMERIBEIT A FIR/SANFAE RS FARAY () L 72 DA K
SRS H Y AMDFM #5588 2 [a] ({2 48 06 Rl 3-1 Fs. NEF, Wide
& Deep & f P-4 H ISR FH B FEAR 2 5 R BE RS R AR 45 & IR RRAIE S ELAE Y,
g FE IR 4 B e AR, PREE A IR FE M4 %% (DNN)D. DeepFM 15
BUNELE Wide & Deep F (138 Al 3t 47 250, ¥ Wide & Deep H 1) 58 FE R
R A B N P AL (FMD, (AR AT DL E 2h 2% SR A8 BLAFAE .
AFM F5 B AE R 70 FENLCEMO I BE Al B 3EAT 503, 8 I I N VR T 45,
SR AE FBLARFAEIRAL, AT X 23 AN [R] A8 FLAFAE 1) B ZEAR % . Autolnt F7Y
WU R 22 3k T = ML SR SEIURRAE 1 S N A8 H . R TR PRI 2R A5 R AE
A8 ELABTR (R TRY 25 g K of SRS 1o
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DNN
T R
AWideifnr5
L 4 DNN%E'L
[ Wide & Deep J
¥iWideds FM
2]
P TINTE £
! | s
N
Autolint DeepFM AFM
_  /
CREERI | VK J1 2

AMDFM

[ 3-1 FHEXERBZEXAE

(D TRl (FMD

ST AR ) B4R, Steffen Rendle 7E 2010 FE4&H T KF 4 HLAR Y
(FMD B, R vl LUEAEE R, 1288 B 5 T SR AS B RE
R I EORR B B8 B AR B 1) 2 2] B8 0 AT AT RO e A s M e 7k

FM A FAEAE R AR (LR W2EAl AN T ZHr S8 5L, A xx;
R R Ml 2 &, WA 3 ik AT AR IR N -

y(x)—WO+ZWlxl+z Z WX X; 3-1)

i=1 j=i+1
X 3-1 0, weMlw ARESE, wi A I RESE, nvf NRHER D
o SR TN T A ED, BRI R R R N0 (kn?).
MAEREI R AR 3o FREANRF Ak a5 AR 1&1Ti%j<: il
2w AT LR vfvy, Blwg = (v, v5), H ()RR FERAR. LX)
wi; I THS T SRR 3t 72 R 0 LR A (R A 00 JE AR, DRI R BT 20 SR LAY
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LA

n n-1 n
PO = wok Y wixi+ D (v (3-2)
i=1

i=1 j=i+1
1 3-2 W, FM BRI RE 8 FE N0 (kn?), (H 2] DU XS v 55 A 20
W2 — M E R R0 (kn) RE S, B

) ) n 1 k n 2 n i 2)

y(x) = wy +;wl x; + 2;((; Ul,fxl> ;vl’fxl (3-13)
Horb, FABRRERANEL. NG, RAFTHERATE Sy, o Mol xf, 25
AT M 2 B2 1) B hnis vl AAS 2 45 51

a, A FM AL B — A SRR B, BT RO FM 4 AN
B —~ sigmoid BRELT, DMEXT B4 45 R AT —H B

(2) REMZEMZ (DNN)

IREEME M2 (DNN) N BERONRETR R M2, RN R R
W28 S5, VT2 & o BB R . 1] 3-2 & o4t nE E .

3-2 #WME LM

o, xy, %, X3 o X A TERBINE S5 wy, wy, ws - wy RN
R B, AR TC ISR, bIRET. 15T
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UIZRAT X %S Bow . bEEATHIIRAL, BRI EE RS RImAESE. SRS
5 2 YR A A N ABL AN A A AT 2R MR AR SRR R AR IR, 45 3 B s RN
fiw B I AF B0 R AL AN o IO R B AR LS e, 15 31 e 2

th, Rk
y=f (Z Wixi) (3-4)

i=0
DNN EEZE BN E . B Z M5 24 5k, HharZEEm — e En
TN, [F— Z AR et b 2 (B BT, — B o2&~ —
EME o, HaErmumE 3-3 frx.

" MM

o
%

N ﬁ%if ‘4}@7'
Pl bt

N,

i =

()
ok
WA
[ 3-3 DNN &4

SMEBE RS, WMAE AT A, AR T, BT REH
Xof N FR) A 2 o0 F AT B EAVAY . RGBS T o0 B EAT AR e e, R
T2 IR BN R, — FROR A S5 B DR B el 2 80k e th 2 T ot
BRI, A Rt T DUR S SE BRI DUt AT

FHEC TR GEROLAR 7= ST AL, DNN AN TG ZEAERFAE TAZ B B K& i ]
BT BRI, R Ead 2 2 MM i, Hinl LA 31 SEIURAE
Z RIS, X 2w IR A5 R, AL AR AT N DA T Hik B
A S K RIS RE

(3) Wide & Deep
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Cheng %5 N T Wide & Deep' iR, Frif Wide BISAY ) 52 B2 5877,
Deep RIFEAL F)IR FE ¥4y, Wide & Deep HIFI I/ HIZH A, X124 M4 HELL i
AR P, B 3-4 ARG . BRI ELE Y, AR ) e 2 ¥R 0k H
FR) o — AR 2 MR T, 32 BT TIRBI A2 TR SR EX, 11 R 52 3% 23K 1 U) 2 DN,
JRIBRHIE N 5 2R 20 i N B X Mg R IR AT A0 B0, 15 BB BN ) B
SR JE BN [ AT B4 N 21 DNN A1, DL SR S8 i B 58 ELARFAIE (1) 42
Wo dR0m, v FE R RIIR BEAS AL ) o tH AR DN T4 A\ 3 sigmoid pREL TS
FIRAMMEER . 5T Wide & Deep B T8 BB 7 LML, [ AE
NI B A 5 BN DA A HARHIE, IR0 IMESSIURHE R B 322 H .

+ MEEX

3-4 Wide & Deep {RBIGIITRE=E

(4) DeepFM
DeepFMMIHE AL B Guo %5 A7E Wide & deep H5A! ¥ EEAM kAT X503 5
SEH . IEWTHTSCHTIE, Wide & Deep 17 B AR BEWS [R] IR S UK AN =B 42 1
AR, H 2 98 LA ARy i A AT SR 75 EE AR AR AR B Bl i N\ T,
DeepFM IERAEX —1 5t R Mt i, HABR G 3-5 fros. N Tk
T8 REARRAY B 73 JoV AT E B PR U ELRFAE Y 7],  DeepFM A ALRE J5U 1 58
FERERYER I3 B 4 N R 1 AL, B FMOBERL IEGNATTRSZ R M), FM a2 —Fh %
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AR RO RR B 7 5t T A8 FLARRAE 2 2T I @AY, R, FMRBE Y
BT R MERMERI S, X5 Wide & Deep B b LR MERE > 56 M,
1M DeepFM #AIAH 24 T-7F Wide & Deep AR _F 51N T P38 HAFAE .
{H)2, 5 Wide & Deep HAIA[E [/, DeepFM H ] DNN #43 Fll FM #54> If
ANF SEAMNLI, TR IE RN Z N, X Pt AR Bt T e, T v
AT U 25

+ fkET - - - —--————---
X T I /\/ ORI
VAR o 11 (7 A '
A sigmoids -------_-/-.DNNﬁik

3-5 DeepFM 2R HREE

MR AR T DL e N 2 FIR A E] FM R DNN H, 285 FM
1 DNN % H AR D0 5 A\ B sigmoid B8 B i & 45 R, FEANRRI E — A i
Fam g5t et E, AR R4S R 3-5 P
y = sigmoid(ypy + Ypnn) (3-5)
25 EATIR, DeepFM M AUAY GG [F] I $2 B P A = B 28 BLARRAIE, AHLE T
Wide & Deep, DeepFM 1E AL # 4 N FFAEIT A 1 75 2l il B8 Rk THE T30
Ry A8 ELARRAE 17 o T DA i e A T S B i 38 i P 1 o
(5) AFM
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T 2433 DeepFM 1 LB 3 2% 4 @i A I

FM R Qb AR BRI A58 F R IR AL R 2 » 180 2% RE A8 ELARFAE
IR ZEES, AT YOI A A BAHE B ZEAAE, Fse EARMSE
FRAE S AN IR FEHB R M 25 SR A T00 , A SRAL AR S T BE S R KEA B R
ER TR A A 5] NEFS o O 7R ER RE RS 7E I ZR IR I 72 AR HE AN [F) 22
G RFAIE P E R R A R LA I G 5 BT (R R BLRE /T, Xiao S5 X L4t
El‘] FM RERIHEAT 1 ot Sl gl AR P, S T AFM BRI, 48R

RLER AU 5 > I A BARFE AL, SRR AT INBORAT, (R A pE g
*ETE@FUF?HE HIE A 22 R b AT 22 30, DA o s 1 B A8 RS A AR B R
I TG FH 0 58 ELARFALE o F0EIN 45 SR BRI R

AFM BRI R . IRANJE . O AZ R . 2R R IRt = A0
th Z AR ARSI R A 3-6 Fs.

/\/ Sigmoidp& %Y

O iz nmunE

:ﬁ$&iﬁm
?EJ SN

3-6 AFM IRBGEHRE R

(6) Autolnt
UWIRTSCATR, DeepFM [ %6 BEARAY (FMD, W AREASFE R —phas HASAE, 1M
BE R A8 ELAREAE UL R B8 ER R AR TR 5 0 TR R B A 4 X 25 SR BR A PR Y . R
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3. FT it DeepFM A BF X AR A 4 22

SRUR PERR 22 P 2 B 18 LW IR BUE R M S IR AR, (HR H AR AR 55
AR VIIRANE 2 HARAE RS Ay BEARE, X B/ i e — e R e —
P SRR o DAL, ACFETR R A 22 0 28 e st B B vy B A2 ELARRAIE , AT A 24
TN RCRANGEAT BIORAIE, T HLIR B2 A0 28 I 2 1E L 52 1) MV 55 3 5 Hh 1) AR P
AR

T LSRR LA 2 0 48 A S HI et B 28 ELARFARE 5 T T i ) ) B, Song 5
NAFE 2019 “EF2H T AutoIntPOWRRY, 2R RLE L 2 Sk H VR i)
AR A E, 18 TN TR ERAER A, [FIRAHEE T DNN f T REW i
FEHL T ARAFAE ST HL BRI R, DR AR R AR A B A AT AR

+ IERIT

/\/ Sigmoid £ :_/\/ HWHE
————————————————— ol

[&] 3-7 Autolnt RIS HIR=E
A MR B R WK 3-7 Bis, FEHBANE, AR, ZLEER
JIWLHI LA S S E A . AutoInt 4 223k HE B JIHLH] 51 NFFAESS B A,
A SEPURHE ) o 3w 2R LR T R
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3.2 it DeepFM BRI IS =

BT T — WA BR N ER] LAAF], DeepFM A7 LT Wide & Deep 1
ISR P O3 AR AL OB EY, AR EE Wide & Deep #5878, HARALE TR T 7
BT @A IARERI SR AL BENS B 3D B o ST RS 2 MR IE . — By
RRAE DL R SRR, X AT A AT DA T i 23w )1l 25 . {HJ2, DeepFM A7
AFAE— SN2, T IX LA 2 PR | 7R ) ik g

5, TEARBYRHIEAZ B 7 1H , DeepFM RN FM R 3EA TR 22
AR B S U AR X AN R 22 BLARFAE A AT X 3, ASIRIX 43 (R RHIE 2 & 22
AT HARHE, HA ] Reas AR oI N RS, AT R ARCASE 2R 1 TN 4
BEo AR AE FLARFAE NI T AN [R] AR, DA X 2H 5 R ik 1 2 0

Fok, SRS BT 1H, FA2ifdi A DNN B AR A JF A Re ik 21k N E
IR XR2H, DNN B S A8 BHARHME R A R =B ks
Ko AT S BURPHFAE . PR HARAN R RS ) B A B, XA AT
T2 JF A P22 X 2% 1) R il b AT ik — 2 LA AN Sk

2% I, DeepFM i 7Y B AR BEMS [R] i S BRI AT = B 1 22 FLAFAEAS B, H2
XA FM H1 DNN #EATHRAEAS TR A, 38 F5 ZAR R 9] NARSE R )RR
NEAS AR R, SR Y R i B 78 70 M2 90 B8 2 72 20 15 5 10 2 X A e =G
KB A S B (A8 ELRRAE, A2 S B 2 P 12 R

3.3 AMDFM {EHVE{XRUHE L

MRAE LR H7, TEJE DeepFM AR AL R LAl F AR HE DA Bfedk . FEARPAREAE
AZH T, SINER NS, s AL S S R AR R RCE, S
A HARFAE 22 [ AS R AH [ () i) s AE S BV RRAE 2SS BT 1T, AEOR BE 582 i DNIN
B R B, SINZ S BUER NI, AR ) LA ST B s
BYRFELE A, R DL ) B m B R S, T2 H B = S B
FOEE AT fREE . ARSOK Bk HH 0 DeepFM BEAUFR S AMDFM #5
B, BERE SR 2 Kl 3-8 fr.
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+ mgz 1\ SigmoidEH
1
& waas @ rsnmsnE 1 1\ finiefz !

BT

I @AREe, A e A Eey,

srErtonose: SRETEEES YLIERTRERTEeE
L@ @ _ - @ _ _______wmwwe,
RFAE RHE] $FHEm

3-8 AMDFM #ERILEHREE

M 3-8 AT LU H, ASCHEH Y AMDFM B8 £ B N E AN ZE
REIEAE B = A0 = DY AN B . BRI gl AR an B IR, SR GA R BT
TEIE L SN JZ e NG, SR 5 T8 RN 2 L PRV R AAE 5 A A A 3 R HR N [
B, R SIRHEZ BE Y, WA ERHMERAT 2], Hoh AFM A
SR ARRFAE A — B 28 FLARFE R 7 ), 223k BT S U WL AR SRR B 42 o 4%
R A DT A2 HAFAE A2 2] o B, B =R pgH H, R BRI Y
Bt E, 19 2IRBER G 2 TR 45 2R .

PRI AN R E By T RUm AR s BN 2 U X e 4 B B AR AL
RGN ZS RN R B RRIEAS HLZAE A AMDEM R Z 035y, 4
TE R —T1EN 41 BRI H L E A sigmoid BREL, 7€ Xy apy I AFM LT
Wi, ymusaNZ R BIEBIHHEEEEH L, ypyy /v DNN BRI H L,
ASCHEH ) AMDFM A58 (%56 H & Hyaem~ Yuusa M Ypnny =i AHINE .
21 sigmoid Hnth S A& PS5 IR, HatH = 3-6 Fios:

y = sigmoid(Yarm + Ymusa + Yonn) (3-6)

3.4 FHEXHE

RAAEAZ B2 A SO AR R A% O ), R SR A0 2 ST A HIB Y
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AZHARFE, BARGIE =AM AEAS AR, 73502 AFM BB, 2k BiER I
HIAEHURT DNN AR, AR E IR =AMSEHGH AT TR AN 21

3.4.1 AFM1ER

AFM AiER 32 B0 i A AL 2 T 0 7 P 28 AT S, DAl —fag
HBAAERR. 5 FM BRI, RGN 7 VER LR AT R LA 7>
Fr, PAESRAREIAN 7] (158 FLARFAE XS TN 45 SRR S MR

HISCC 20 AFM B S5 BEAT T/l X L E S0 2 R AR 1t
M. AFM B, BN A BEME ST FM AR, GRS
RRAE[) R VER I Ea MRS E R MG EA L, HAEAR TR AKX
LU

aj; = h"ReLU(W (v; © vj)x;x; + b) B3-7)
_ exp(afj)

Y. per, exp(aj;)

Hrp, W eR™™, beRMh € RHREIER TN PHESH, tRRM
25 EGEURE /N, AT ARKOTER BT mZ2 Mgt tha,; B R4ERE,
ST IR SRR « (f — 1)/2, b ORANRHE

A1 BBV I TRy R A ELRHE B (v, © vy )HEAT R AT
J& 20, N EJRARREA S, (1S BRI s 2 85 Ry gy, TNA T 3-9 P

7N o

ai]- (3 — 8)

n n-1 n
Yarm = Wo + Z w; x; + pT Z Z aij(vi @ vj)xl-xj (3 - 9)
i=1

i=1 j=i+1
3.4.2 ZLEFENVBIER

% Sk FE R AL R T 2 R B 3 B 32 21 s B S AR AR, AT
] Z A MR T R . O T SRBLE Shas S R s B AE, 2k
3 TR T LRI R AL (8 N T B A5 81 AN [ (1 22 1) PR R SIS R (RRFAIE 52
B
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o, T REANMFE W) S e, 8 I 22 AR ol s B3 [ h, 1R A
A 3-10 s, HAWlierys Wikey FIW e XS B (Query, Key, Value) ]
St WL A R

Em @ = Wieryem B> = Wiyem, EVOMe = Wlkpeem (3 —10)

Wa, it H e, 5 HANKHE 7] & e, 75 1 25 8] B i AR AH AUk B2 A = I8
softmax R EGHEATIH—M, THEITTWM A 3-11. 3-12 Piow.

(e, e,) = (Ep ™, EFE) (3-11)

Hrp(yAmEHNREE.

exp (lPh(em, e*))
M exp(Ph(em en))
s Jr B I IR 1) 75 k- H A BREEe],, tHR A 3-13 Fios .

M

érfrll — Z ailn,k Ell(l:Value (3 _ 13)
k=1

BAHHA TR, A T2 015 B8 BAEe), 1 R IHENE VR
e 23k HVERE P T E 2 R a0 X 3-14 Fiow.
em = 6 DELD - Del (3-14)
N TR RIARHEA OB B, AR 5] N TR ZENM, W Fa 3-15
FT7R o

(3-12)

A« =

eRes = ReLU(&,, + Wres€m) (3—15)
TERFIERS BN 28 2 Je, A H 2Rt AR 8- ANk 1) B PR e — AR v

N i AT S Ry ypsar R 2 AR 3-16 fror.
Yuusa = sigmoid(w” (ef* @ e;*° @ - D ex) + b) (3-16)

3.4.3 DNN &

DNN #iib 3 2 HDRES At SR BB S BLAFAE,  [RI 30 RESR Mt R (K72 4L
BE T, AR ] EE A 4 N AR 1 TH SO AE - DNINCR T ) 22 JZ HE 2 11005 5K,
I HAERE R 2 R8N 7 0S8, R AR N 2 2R EnL . T Ee R 731
I, DNN W LU N =FAFERZ: SN BREUZ . fith /= . DNN fI6E—
JRZ A e, Harh st 3-17 Por.
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alV = fF(wW®a® + p®) (3-17)
Hrb, DAMGZES, FBERE, wORERENE, bONmE.
DNN i 2 an =t 3-18 Frw.

YDNN = WgNNa(lf) +b (3—-18)
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4.3C29EWFSE

4.1 SEIRIREE

AR RI FEER 78 FH B SEER A B N Kaggle ~F & () = Notebook. Kaggle
FRALT 2010 47, RAIRBOVIAZ KEIERIFEL T 6, 2 G RE2 LA
FOITEAR. AL EEERE . B IR SED RE . [FIN Kaggle ~F & 1]
2 Notebook #2 Bt BER AT H) CPU MW AFIAEE, [R]IN 36 SCRH A GPU BG TPU
SLREF RS, WORTE = Smis AT I AN b A BRI, Oy SEIERT F iR A 1 R
MR SCIO AT . BRI 55 B a1 3R 4-1 P

* 41 ZWHFERER

B RS
TR A 5 CPU: Kaggle Notebook z It %5 %% CPU
Wff: 13GB
GPU: NVIDIA TESLA T4
f7: 14.8GB
AT IR EVER Y. Windows 10 1MLk
YmfEiE 5 : Python 3.8
HLEE 2 >IHESE: Scikit-learn
IREES2 2JHESE: Pytorch

4.2 SLIGWIRSHET TR
4.2.1 BIBFEFERNTA

AR SRR IR 448 0 s /2 25 E{S 5% A 7] Lending Club HFLSME 5%
¥ . Lending Club 723 E MU IR K A S P2P MZSE L1 &, %A A
FRAZT 2006 4F 10 H, T 2014 4 12 ATEALUERL ST Bl S5HABMGE
G, Lending Club 2557 HB MW7 J& H— B A il %514 &, Bd i
FVEPERF R R . HoE, P MBS A O B X R N

25



FT it DeepFM H ELEX W 1 2l <5 fil K2 T 52

TRV )5, &SRS — D TR 25 Ras 1 ARXS B R 3 . 7E A+
AR, RS FHVRGANRD, T P B 20 AR AN TR], 56 2R B R 22 AN AR
I8

ARSCAE IR 2018 428 2020 43X =4 [B]#[] Lending Club ¥ &
L PSS AR, 3L 1160066 45183, 142 NMFHE. Lending Club B H
PRk, RS AT, RINFERERE, SdEdEENFE, 6
BT AR RAB R, SRR ENE 1B i 2% AT
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