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3) ANN(QISHZF5Y) DNNHSASHEY) 7= 8 EF 29
4) nnet-ts I{7|X|E O| 8% UMHT AAIE L7|ZH o|F 2 2A L HE
B SHRMRIAL SA Xt o|8T EE IU LR =2 OF
RNN 3 NARX £ 0|&8% AAE o=
1) RNN, NARX Eeo| ¥ §% 4Y
11/3(2) 2) Keras T{7|X| 0|8t CHHEZ AU-UHT of|F 2 4/ I 25
m YIIE X}EX E]57H5 H0o|E 0| 8% Fof HE 7tF o
3) pyneurgen T{7|X| 0|83t QI ¥Hz AAIE =g O|F 2H A H5
B I33Y2Y A FHXIRE 28T HYUE o=
LSTM 8! GRU & 0|88t A|AE o=
11/10(2) 1) LSTM, GRU 82| & EFat xjo|d &9
2) Keras, Tensorflow £ O|8%t CH7[Zt 7| Of|F 2 HA A A&
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1) Feature Engineering 7|8 A&
11/17(¥) 2) RelU, Drop Out, Early Stopping & 28Es SA7|H MY
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=M RSAF 28 223 AH| HO|H: www.petronet.co.kr, 2010.1~2019.2

M7tE XA SE3HZ|(Certificate  of Entitlement) % Z0Oj G0|H:

http://jse.amstat.org/datasets/COE.xls, 1990.8~2007.1

dazYedl  OOJE :  http://www.bankofengland.co.uk/statistics/research-
datasets, 18553~ 2015E7HX| 160 7[¢te] E= HA| BHMA=(QZ20[H, 7|
FO[XtE, =7I2M, GDP 5) &8

EfQF S3 OOo|H: #7|0f 2& KX ZC(Royal Observatory of Belgium, Brussets)Of|
M HS3dh= 17499 ~ 2018EH2| 2700 2%l EfYSH Y HWo OO|H &8

FSTE100 : @@= F7I X[

DowJones Industrial Index : CFREAAMAX| =

Held ; = =AM Mt

ZAES  FYALI BAALE SAM dEZln JHQUERLERE H=
ZolEg| A& L}

Mz 9 o|xE FH Jo|d & 23X|s, HIO[EH Atojeia 81 A FZOpo
Oich 24t5 FEeF M2 3 o|A0f cigt =S Sj=e|HELICh

A|AE Eo|d 2o S ZIX|AM & H2E2 0|88 AAE &M 7|82
ISX5S 8% HUO LM EYO|F A[LH Mo IA Z|4g =+
A28z ZZ HEdE 0|88 AAE =4 HLH-EO &3 ZORMA
FEE 2 ASLCH ZAS| 2 HHE SR = ASLO

=83, AZZEME, 7IAes Zofoll =Qlo| Bastil & At Zgu X
HERAE &850 H3Xoz =Eg|ZlEL
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2 Pythong O|8%t A|AE OOl ¥d A&
] ANNZI} DNN 742, EX, 284 MY
scikit-learn TH7|X| AFESI] MLP 7+ S A&
DNN €& o =
. Activation & ZF, CIO|H MXz| HE 49
nnet-ts T{7|X| AMES] L2 LT|ZH O 2d 9 S

11/3(¥) RNN % NARXE 0|8%F A|AIE o=

Il Zo| F=H| Zo| g

RNN #Zx 2 Z5eg| 28 &% 9 Ho|e MAz| @ M
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Keras O|23%t RNN 2& 314 9! CiHEF Qlad_aHzE o

= 2 = A3
5 RN pyneurgen I{7|X| O|-83}0] Elman RNN, Jordan RNN 2% 74 &
CHHgr AH-LHE o d5
3 NARX 2 go| 8l £EY &9
NARX
4 pyneurgen T{7|X| 0| 835t0] NARX 2d T4 H &
11/10(¥) LSTM X GRU & 0| 8% AlAE o=
1 2o FH ol e
1 LSTM =, £, 8 49
5 LSTM Keras@t Tensorflow O|&%t LSTM 48 % H&
Shuffingg &%t 2 ds & &5
3 GRU *Z, %, LSTMItO| Xto|F MY
4 oRY Keras?t Tensorflow O|&%+ GRU 18 & H&
11/17
(@) R ol% % BY 45 B )
)Y 3o FH| g2l W&
1 CHHZF o5 2 Fol, ol FXezl 43
CHHE o=
2 Keras®t Tensorflow O| &%t CHHE OF 2 A4 A A&
5 Rectified Linear Unit(ReLU) Activation Function &%, KerasE 0| 2%t
2 ds RelU &1t AT A&
4 s 7Y Dropout 32|, Keras& 0|23} Dropout M-E8A| LIEILLE 20t HE,
Early Stopping d2|, H& &HE 4% % 20t 45 45
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> 712 AAE 2Y : AR MA, ARMA S
> DNN : Deep Neural Networks

» ANN : Artificial Neural Networks

» PACF : Partial Auto-Correlation Function
» MLP : Multi-Layer Perceptron

> RNN : Recurrent Neural Networks

> NARX : Nonlinear Auto-Regressive Network With Exogenous Inputs, 2/’ d#H+5
L)

Zolots AMAE RY22M AAE 2t 720t 2o FFs 2o

> LSTM : Long Short-Term Model, RNN 239| 7|53 ELst oz A/

d Hole 240 22| Z&E&

» GRU : Gated Recurrent Unit, LSTMS M3t 2 H
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> Feature Engineering : MAl2{d 2ZH¥o| H&& Ozt E0{
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