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7 UTE 5T = Ao sige Al B S AO] A0 HER FA(E], Sutskever
Q% 2AE Hoomm Aol Qze] e 4 etal, 2010 AsD ek FAHoE e

W Y AT OME 218 BAP, Aol

* B ATE AEA At @EARI(SCL70043) Al o8l FH U
x> Ew]glo}o] =], jykim@pmig.co.kr(FA AP

*xx Fu]qlolo]A], roy941124@pmig.co.kr

wxk | gllofo] %], bklee@pmig.co.kr(RLAIA 2P

- 115 -



FARAZEAT, 7274 A4%, 20183 129

AZB2A 2 RJIZ-2)E ZA, oHEE
‘ol SAA A ERUARE o] 8T
ZEA2 AF HTHES st A5
v AA e ge 283 ZeA
o2 HITHS TEA 20 A F5S AR
HkdslA] atal, 54 Z2A|2o) 288 wie}

ge wea A aTdtk WA A

Al 2e I2E2-0] mEx|el o] E(S, AE]HIE])
£ dZ3hs FholA Aljke A 283
o= H35(96.29%)= 71E HTHS B43
% AIzHrh HAE HolE 7|EoE
1.62% O =UTE 71E ATHS 283 9=
AZ=7} olu] 94.67%E AT 7FeH B A
T2 "ol o]2 1 ~ 2% A% o /WY
= AL ulg- 93 Ao g

(A) ¢
Ty

B =50 AL vt 2k 2%80lAM =%
Al oF HlolH = 28 oJHE =19
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(Workflow Management System), ITSM(IT
Service Management) 58] HRA| AL HA
AAA 75 A wrie} DAYs= ofdl
E foJEE 7|E3skaL (Y &, 2016).
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2RIEeL B4 LA JIAEA(EE Alo]
2)oll &35 FAISHE Aol ofolt] £AS
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o} <9 1>9] JeERG AXE, oHlE 2=
ARE A 2 AR o[ IEES] B]IQI Alo]
=9 o= F4dEivan der Aalst, 2016).
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HE 2735 2834 24 24P dFsE
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2016). o]l HHall, Z=A|x o F2] Y e
QSIS T @19 o|HIES 953t
7] 18] FLS o MIE 25 5ol 83k
THEvermann et al., 2016).
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53 =ARE =g oltiSchmidhuber, 2015).
FAIAAE-E A= S(input layer), 29 %(hidden

H
layer), &5 (output layer) 0.2 FAHT 7}
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Ap Q12 gl Zpdo] Al Eof FollAl sfETh A =3I o]y d HREAE B
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2~ Zo)7} 39)). LSTM Al ti4lell GRUL RNN
AS S8 5 Sk AMY, F9 U Al

J
=
Zo](sequence length), Aol 83l =327

2y 71 =324 %HRNN: Recurrent
Neural Network) =74, 97, #4192 22 <
A Ello|E|(sequential data) 2]l 2¢HeF T2
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al., 2015).

SIS itk oY, dlith 59

1=
Ed|
A

!

<
T

F8E 7 5 8lt olg 8ol BA=ETL %
= oS g5 EFATe Sk U
F itk o] A9ols Atk fr3o] =84l
2 A8Rh Bl 23 ozt ARl
JFWE e SR <Y 2>9 &

2T T,
3 ~
=1 =
L) A
= > H
E r% o
> =V
Ao
(A
i y %
mlm oL O
it oH

B L oo |
By BLI N
i rg{ rl&
SR ol
LT R

T 54 FATe] AFEH ol &
274 A9} o] 7Fs3HA FATH).
ARS8 U9 A7) 2A)
o, o] AATL o4,

A lole] AglelA 9
2 7|t

it op

[0 ro ox & o (o

ox
Mo
>
e o
W B g

5
o o
i
<
il

2.3 Hde a5t Z2MA o= Hp

BRo) ZRA ol AT Tkt 7)Y
2 B8] Ll A, FEAA de

W 837 g T2 s dAE
dZstAl 3k GH A4, Breuker et al.,
2016; Lakshmanan et al., 2015; Unuvar et al.,
2016)7} A= AT o3 A7E BTG &
g o] JI¥ke Fa QA IV
(regression trees) 2} 22 A¥7H-S &8sl
ULk o]0l whsll, A =gkl 3
Y2 &85 TI2A 2 o= AT, Evermann
et al., 2016; 2017a; 2017b; Tax et al., 2016)=
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E(F, dEMIENE oASetia 7Pgs) Bak A
A FIANE F83 ZEA 2 o5 S
S5 ASE T S8l <Y 1> FA
H 5719] Aol 3 AHH oMHIE 7|5S
<9 3>} o] HERgith vhek <TIY 2>9]
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(5. End of Case)E 59| oHIER F71& = Q. Leu & A7 24 Alo]2=9] npA|et ojjlE
£ == S FHE FEE <EoC>E T ¥L.

- 119 -



FARAZEAT, 7274 A4%, 20183 129

AlolA 1 AHolA 2 Ao~ 3 Ao A 4 AoIA b
<+ P44 —pt——>
AEOEHEEEIEACEEEEEEAE )
st W ol st U ol st U ol
= ch9l ch9l
<% 3> A setldeys 0|8 o5t o2 2t A HM ooy Hek B
MOIA 1 MolA 2 oI~ 3 Mol A 4 Aol A 5
> ret¢———————Ppt—————pt——— P
st o 0l% s W ol= st o 0lS sta W oS
=E =E gl cro)

<02 4> MH 2EZYS 01T AET oSS YUt T v jolg Wk Wy

[

2 = ok ey Aol 29] Aol A W vt F7 EojAe= o= ERIEU,

A olHIES] A7} whA ofRt gt dfufstA mf & AIAEE FY 5 = A WA dlolH
A5t o|HIER] DE d5317] S8l Al ol W3 PH<IE > AR S g2 F=
(‘3")0ll g= oJHlE B, C, DY &89 & QY] A £FIAEY By tig Se W o
wj o)t} Alo]2 49} 5] 7 -goll= ¢S o Aoz~ 49} 59] Y& 7153 AA| oHIE 7]
E DU CE Al9Jetd A2 dojo} gx] ¢ 53} Ao 29| S 7|53 UF- oHIE 7]
7] wjzell Aol 42} 58] A o[HIE 7] F0] £& 5 dlolHo 2 < itk =
ggolut ol SolA] wAoRk g, 2 ole|gt tlo|HE o] 83l d5d mye d
AR 712 A<, Evermann et al., 2016; A A|A Q] AA| ZEA 2 P55 Fes] vkgst
2017a; 2017b)= <18 1>0] FAE 5719 7 A Z3E SHAIE Aok A 3 el
ol FY} HAF oMIE 7|5S <TId 4>9F 7|k F ZEA| 2 oS BP9 o] Sl
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Skl JTH<3E 1> =), Jhold z2 T A
ofoll WA 71AIEE etolHelel]l Atelzld

Held 7Rk Z2A|2 3o A9 A7 T IS SHeE
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<Abstract>

Exploring process prediction based on deep leaming:
Focusing on dynamic recurrent neural networks

Kim, Jung-Yeon - Yoon, Seok-Joon - Lee, Bo-Kyoung

Purpose

The purpose of this study is to predict future behaviors of business process. Specifically, this
study tried to predict the last activities of process instances. It contributes to overcoming the
limitations of existing approaches that they do not accurately reflect the actual behavior of business

process and it requires a lot of effort and time every time they are applied to specific processes.

Design/methodology/approach

This study proposed a novel approach based using deep learning in the form of dynamic recurrent
neural networks. To improve the accuracy of our prediction model based on the approach, we tried
to adopt the latest techniques including new initialization functions(Xavier and He initializations).
The proposed approach has been verified using real-life data of a domestic small and medium-sized
business.

Findings
According to the experiment result, our approach achieves better prediction accuracy than the
latest approach based on the static recurrent neural networks. It is also proved that much less effort

and time are required to predict the behavior of business processes.

Keyword: Deep Learning, Recurrent Neural Networks, Process Prediction, Process Intelligence,
Event Log
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