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Evaluation of the Effectiveness of Foreign Exchange Forecasting Using the Integrated
Model of EfficientNet and LSTM by Introducing a Rectangular Kernel

oo oole

oo oo!ld

Yusuke TOMOMITSU Hisatoshi MOCHIZUKI

1 0000

gdooooobooooooooboooboooo
gbobooboboooooooobooboboboo
gpnpoooobooobboooobboooooobo
gooooooboooboooooooo rooooo
gbobooboboooooooobooboboboo
gbooboobooobooboobooboobobo

gboboooooobobobobooooooon
gbobooboboooooooobooboboboo
gbobooboboooooooobooboboboo
gbobooboboooooooobooboboboo
goboobobooboooeNNgoooooooooao
gLstMpB3iooooooooobo doboboooboon
gbobooboboooooooobooboboboo
gooodooooooooobooooboobooboobobboboo
OO0 CNNODODODDD EfficientNet [5S] OO0 0O 0O
goboobobooobOoRNNOOOODOO LSTMOO
gbobooboboooooooobooboboboo
gbobooboboooooooobooboboboo
CNNOOOOooOobOooobooooboooboboono
gbooboobobooooooooon

2 0O00O00O00OOOOOOoOoO
0O EfficientNet O LSTMO OO DO OO

obobOO000000000 EfficientNet 0 LSTM O
gboobooboooon

21 OJ0O0O0OO0OOOOOO

gboboooooobobobobooooooon
gbobooboboooooooobooboboboo
gbobooboboooooooobooboboboo
gbobooboboooooooobooboboboo
gbobooboboooooooobooboboboo
gbobooboboooooooobooboboboo
gbobooboboooooooobooboboboo
gooogd

2.2 EfficientNetO LSTMO O OOOO

2100000000b00bO0ob0bOOob0bOoooDon
gooooboboooobobbooboeNnNNggoooao
EfficientNet U RNNOOOOOO LSTMOOOOODOO
gbooobooboooood

EfficientNetBO [5] 000000 60000000 CNN
gooobobobol [4] 00 EfficientNet 0 LSTM O
goooobObb000000000 EfficientNet O 0O
gbtdebbonoiig20000000000O0O0OO
gobooooboooboooobobob2a0000
gbobooboboooooooio2goobooon
U0 EfficientNet U LSTMOUOODOOOOOOOOOO

10 0000 0O0DO Osaka Kyoiku University

£1 57

goobOb0O0000 10000000 EfficientNet U
gboboood3x 30b0bobooooognog
gboobooooob1x 3000000000 1000
U EfficientNet DO DD D0OO0O0OO0O0O0O0OO0ODDOOO
gbobooooooooboobobob

3 Jooboboboboo
gbooooobooobobooobooboo

gbobobobobobooboo20200000
gbooeloboboblecobobonoonnoO2sood
00000000000 00000000R?20O00
UO0OOMAEMOOOOOOOOOORMSEDOODOO
goooo

31 00000000 OODOO0ObDOOobO

20000000000 Oooooooooooaoao
0do0oOO0o0oOo0ooboOo0obooobobobOoooboooooao
0do0oOO0o0oOo0ooboOo0obooobobobOoooboooooao
O0O0O0O0oOoOoODbODOO0OCNNO1O2000000000
000 00 EfficientNetd O O O O EfficientNet I LSTM
odo0bOoooOooooooooooo 20000

00000000 CNNOOR?O 69.0%0 MAE O
RMSEOODOOO 66.0%0 0000000000000
0do0oOO0o0oOo0ooboOo0obooobobobOoooboooooao
000000000000 EfficientNet 1 0 O00O0R?0
403%000000000000000000OMAEO
RMSEO 58.190 0000000000 0O0OODODOO0O
000000000 EfficientNetd LSTM OO OO OO
O00O0OR%20 526%0MAEO RMSEO O0OOO 53.9%
0000D0O00bOO0O0D0O0obOO0OO0DOoDbOOO0LST™ O
J00000O0O0O0OOODEfMcentNetDOOOOOOO
LSTMOOOOOOOODOODODOOODOOOOoOooOoOoa
do0bodooOoooooooooog

gdoooooOoooooobOooobOooooon
0do0oOO0o0oOo0ooboOo0obooobobobOoooboooooao
0do0oOO0o0oOo0ooboOo0obooobobobOoooboooooao
0do0oOO0o0oOo0ooboOo0obooobobobOoooboooooao
00o000oboooooboOOoooboOooboOooooao
ddddddd0d0d0oooooooboboo 2000
R?OMAEORMSEOOOOOO0OOOO 800000
O00OO00oOoOoooooos%boooooooaaa
0do0oOO0o0oOo0ooboOo0obooobobobOoooboooooao
oo0oDoooooooooooao

32 J00OO0OD0OOOOOOoO
O EfficientNet 0 LSTMOOOOODOOO

22000000 EfficientNetD LSTM O OO ODOODO
gbobooooooobobobobooboobogooDoo
gboobi1oooooboboboboobooonoo

Copyright © 2023 by

Information Processing Society of Japan All rights reserved.

The Institute of Electronics, Information and Communication Engineers and



FIT2023 (%5 22 ETERBFRM T+ —3 L)

AN —FIEBALT

MEDT 7 = HILHITEIE

1,2 BOMEAEDEIC L BEfficientNet

LSTM Dense

B
%
7
7
|
%

A
A 4

AHT—%&

4 N
12 28 ( h
A —FIL EARA—FI
\§ J N\ J

O 1
01 0000000000000000000
oopooooo R? MAE | RMSE
ooog 0.9852 | 0.0174 | 0.0226
ooog 0.9876 | 0.0135 | 0.0194

gbobobobos3ooobooooboobooboboo
gboboboboboobo40000

0 1000R?’0OMAECORMSEOD OO ODOO 0.00240
o.oo3o0o003200000000DOOOOOOO 30O
400000000D0O0D0OO0OODOOOODODOO
gboeo00 reoOUDODOODODOOODOOOOO
gbogboobOecodndnD 100000 160000000

gboboboboooboobooobooboobobooboo
gobooboboboobobobooboboboo 1490
417000000000000DO00O0OOO0ODO0O0
gboboboboooboobooobooboobobooboo
gboboboooobooooboboo

EfficientNetU 0 00O O000O0O0OO0O0O00OO0DOODOO
0000000000000 0R2OMAEORMSED OO
gboboboboooobooobooboboboboo
gboboboboooobooobooboboboboo
gbooogod
gboboooooobobobobooooooob

gbooboboboooooooon

goooooogo

(1]

[2]

(3]

(4]

[3]

(6]

gooo
Pandad M. M. PandalJ S. N. and Pattnaik[J P. K.[O Exchange
Rate Prediction using ANN and Deep Learning Methodolo-
gies: A Systematic Review[] 2020 Indo — Taiwan 2nd Inter-
national Conference on Computing, Analytics and Networks
(Indo-Taiwan ICAN)O pp.86-90 (online), DOIL: 10.1109/Indo-
TaiwanICAN48429.2020.9181351 (2020).
CaoOW.OZhuOW.OWangW.ODemazeaullY. and ZhangOCL]
A Deep Coupled LSTM Approach for USD/CNY Exchange Rate
Forecasting, IEEE Intelligent Systems[] Vol.3500No.2[0] pp.43-53
(online)J DOIO 10.1109/MIS.2020.2977283 (2020).
Hochreiter[J S. and Schmidhuber(] J[J Long short-term memory[]
Neural computation[] Vol.90 No.8[ pp.1735- 17800 (1997)0
goooooOooO0:0000000000000O00C0
000000 EfficientNet D LSTMOODOOOODOO 850
O00D0O0O00DDOOO0O Vol.20230 No. 10 pp.195-196 (2023).
Tan, M.O Le,Q. V.0 EfficientNet: Rethinking Model Scal-
ing for Convolutional Neural Networks[l (online)l] DOIO
10.48550/ARXIV.1905.119460 (2019)0
HistData.com, O 00 OO http://www.histdata.com/[T10 00 (2023-
06-07).

FX Trading Prediction (test)

10.2 F— predicted

3110.1 f_ —— actual

109.6

1 1 1 L
1000 1500 2000 2500

Minutes

1
0 500

Jgoooo0ooooooooooooogoooooo 03 00000Doo0oooooooooooooog
Jgoooo0ooooooooooooogoooooo
EARFH—FN RARH—FI
R? FX Trading Prediction (test)
CN P — ot
§ 110.0F
R? 59.7% 40.3% ] E
WR LT - § 10998
EfficientNet " — 38'1'? > 100.8f
.
£ 100.7F
e L v
EfficientNets LSTM M€ 1005 ] , , , , ,
02 0000O0O0oooooooooon 04 O0O000O0OD0OO0OOO0ODOOOOOOOOOOOO
106 Copyright © 2023 by
The Institute of Electronics, Inf ti d C ication Engi d
%145 Information Processing Society of Japan All rights reserved.



