Advances in Applied Mathematics BZF$(2%3 &, 2021, 10(1), 115-127 Hans X
Published Online January 2021 in Hans. http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2021.101014

4
d
w

SNTC R B — MR TR A2 L% 75 5%
KRENH

I, BHRR, TR

“HWM ARG 5E b, o BY
Email: 1169062937 @qqg.com, 931515775@qqg.com, hanquan.wang@gmail.com

Weks HiH: 2020412 H16H; FHER: 20214F1A5H; &4 H: 20214F1H20H

H E

HEANLZ B EZHY K, SNCRETHESER ST AEREER A, HHhRmINCZ ST
G RRBEREINOILER. BEEATERIRRE, ATHEMERE) N TEE . 3
S M BVART TR AW, RANCIC R B 7 RBREIEA— AR H PS5, FIR R4
W EW R, BAERNERRERBSNCIC R K. AXERARTRART. R
T RITCHIEEE. SRTUSLH RS A R e, SHESRRA R ER RIFRITAER, Xk
RB PR mEAT T e, I ROAINC R R R AR L.

XKiEid

SNCICER, BHEFFRERE, IS

A Feedforward Neural Network Method for
Forecasting Foreign Exchange Rates and Its
Application

Dandan Wang, Junyi Xie, Hanquan Wang

School of Statistics and Mathematics, Yunnan University of Finance and Economics, Kunming Yunnan
Email: 1169062937 @qqg.com, 931515775@qg.com, hanquan.wang@gmail.com

Received: Dec. 16th, 2020; accepted: Jan. Sth, 2021; published: Jan. ZOth, 2021

Abstract

At present, the foreign exchange transaction volume expands gradually; the foreign exchange trans-
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action market has the extremely important position in each market. Among them, the key factor that
affects foreign exchange market is foreign exchange rate. Along with the development of artificial
intelligence, artificial neural network will be widely used in life. In this paper, a Feedforward neural
network is used to establish a model to predict the closing price of exchange rates, and the historical
data set of closing prices of foreign exchange rates is used as a set of time series, then using the
theory of Feedforword neural network to build model. At last, by constructing the theoretical model
to predict the closing price of foreign exchange rate. This article uses data on the closing prices of
four exchange rates: USD to RMB, USD to Euro, USD to GBP, USD to Swiss Franc, the empirical results
show that the model is of high prediction accuracy, and the advantages and disadvantages of this
model are discussed in order to provide suggestions for foreign exchange investment.
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Figure 1. Three-layer feedforward neural network
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Figure 2. Single hidden layer feedforward neural
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Table 1. 2012~2016 USD to RMB closing price
# 1.2012 F-2016 FETREARBECCREZMN

A4 2012/05 2012/06 2012/07 2016/09
H R
1 6.3 6.3681 6.6861
2 6.3058 6.354 6.6977
3 6.3034 6.352
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FY 4

Continued
4 6.305 6.3652 6.3485
5 6.366 6.3616 6.6914
6 6.358 6.3726 6.6752
7 6.309 6.358 6.6704
8 6.3082 6.3741 6.6797
9 6.3146 6.3616 6.6958
10 6.313 6.3616
11 6.3148 6.3712 6.3616
12 6.3711 6.3738 6.685
13 6.37 6.3728 6.69
14 6.3225 6.368 6.6671
15 6.3212 6.3731 6.6506
16 6.323 6.3751 6.6549
17 6.3256 6.3751
18 6.3246 6.365 6.372
19 6.357 6.3726 6.6656
20 6.36 6.3736 6.6826
21 6.323 6.3706 6.6685
22 6.3262 6.3698 6.6824
23 6.3339 6.3698 6.3869 6.6795
24 6.3431 6.3698 6.3886
25 6.3465 6.373 6.388
26 6.3426 6.3666 6.381 6.6837
27 6.347 6.363 6.3825 6.6838
28 6.323 6.6823
29 6.3262 6.6697
30 6.381
31

B 2. &0 R IT R R AE N E RS
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Table 2. 2014~2019 USD to Euro exchange rate
3 2.2014 F~2019 FERTRERTTICRWE

A 2014/01 2014/03 2014/04 2019/01
H 41 ALY
1 1.3754 6.3681 1.1466
2 1.3651 1.1345
3 1.3589 1.3727 1.14
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Continued

4 6.3652 1.3738 1.1398
5 6.366 1.3732

6 1.3633 6.358 1.3857

7 1.3613 6.358 1.3871 1.1476
8 1.3578 6.3741 1.1439
9 1.3605 1.1548
10 1.3664 1.3876 1.1497
11 6.3712 1.3863 1.1464
12 6.3711 1.3907

13 1.3668 6.37 1.3867

14 1.3683 6.368 1.3907 1.1466
15 1.3603 6.3731 1.1413
16 1.3615 1.1393
17 1.3528 1.3924 1.1389
18 6.365 1.3932 1.1363
19 6.357 1.3832

20 1.3565 6.36 1.3778

21 1.3557 6.3706 1.3793 1.1368
22 1.3548 6.3698 1.1358
23 1.3692 6.3698 1.1383
24 1.3681 6.3698 1.3839 1.1307
25 1.3672 6.373 1.3823 1.1413
26 1.3665 6.3666 1.3784

27 1.3663 6.363 1.374

28 1.3565 1.3754 1.1427
29 1.3557 1.1434
30

31 1.3775

B 3. KT LIEBE R F A N 4
AR MBI E 2015 F~2019 FEHEA FIEE 21 RICEN VKR, TERHE 751 P21 T 882
AN R IR 3 PR

Table 3. 2015~2019 USD to GBP exchange rate
3% 3.2015 F~2019 FETTREFLREEMN

A 2015/01 2015/03 2015/04 2019/01
H 41 ICEA A
1 1.5575 1.4823 1.2757
2 1.5331 1.5362 1.4825 1.2611
3 1.5363 1.4917 1.2636
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4 1.5259 1.2733
5 1.5269 1.523
6 1.5153 1.5047 1.4886
7 1.5105 1.4805 1.277
8 1.5083 1.4865 1.2719
9 1.5165 1.5126 1.4709 1.2797
10 1.5073 1.4633 1.2745
11 1.4926 1.2843
12 1.5175 1.4888
13 1.5161 1.4737 1.4679
14 1.5234 1.4779 1.1466
15 1.5186 1.4842 1.286
16 1.5153 1.4827 1.4933 1.2884
17 1.4735 1.4964 1.2872
18 1.4976 1.2978
19 1.5115 1.4742
20 1.5148 1.495 1.4908
21 1.5123 1.493 1.2891
22 1.5006 1.504 1.2958
23 1.4988 1.4951 1.5059 1.3068
24 1.4845 1.5183 1.3057
25 1.488 1.3208
26 1.5088 1.4849
27 1.5194 1.4872 1.5235
28 1.518 1.534 1.3158
29 1.5074 1.5438 1.3066
30 1.48
31

B 4. 3570 50 E EE T R A B 4
AW IBIRALE 2014 ~2019 4EIRFAS HIREL 21 RIS ISR, ERHEE7I R T 987
ANEE S, g 4 R,

Table 4. 2014~2019 USD to Swiss Franc exchange rate
3% 4.2014 F~2019 FETTRIRERCRTEMN

A 2014/07 2014/08 2014/09 2019/01
H Sy
1 0.8875 0.9053 0.9195 0.9815
2 0.8889 0919 0.9903
3 0.8932 0.9176 0.988
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4 0.8942 0.9067 0.932 0.9868
5 0.9091 0.9312
6 0.9075
7 0.8934 0.9089 0.9797
8 0.893 0.9056 0.9354 0.9816
9 0.8909 0.9325 0.9738
10 0.8923 0.9366 0.9846
11 0.892 0.9065 0.936 0.9838
12 0.9075 0.9338
13 0.9075
14 0.8918 0.9063 0.9812
15 0.8957 0.9025 0.9351 0.9874
16 0.8983 0.9327 0.9904
17 0.8974 0.941 0.9935
18 0.8984 0.9064 0.9333 0.9956
19 0.9092 0.9409
20 0.9133
21 0.898 09114 0.9972
22 0.9022 0.9137 0.9397 0.9972
23 0.9021 0.9395 0.9948
24 0.9024 0.9455 0.9963
25 0.9043 0.9153 0.9467 0.9926
26 0.9174 0.9513
27 0.9146
28 0.9039 0.915 0.9917
29 0.9069 0.918 0.951 0.9949
30
31

4.2.2. AR

M 3 5% 5~8 Al AR HE H, 5870 S DUAR AN [R) B M A S il 5 B s (i R AR i, 1 H
TS B E A A e e —8 mE 4 TR B 1 Eu i AR MICRMRZEKEHIE-0.7% 4
0.1%2 18], 1] 2 & 70 S BRTTIL R R 2 KBHE-0.1%Z 0.25%2 18], 1 3 36 70 i JEBEI0 R 15 28 KEE
—0.1%Z 0.3% I8, | 4 3570 5t 5 BV 28 ()15 22 KEUE-0.14% % 0.04%2 7], PRL, A 3 B 5
2 ) 25 AR R A TN 1 B )Y BRSO T 2R AR Ak DL S AR A a3

DOI: 10.12677/aam.2021.101014 123 IR Esid


https://doi.org/10.12677/aam.2021.101014

ESAPREE

KT AT ICH YA R

6.8
6.7+ ’ﬂw
66
£65
‘?:w,s_4
563
6.2} W
6l
G " "
0 600 800 1000 1200
Index
(1)
FETT/W T LRI SN DA
1.4
[
il
13
8125
(=W
o 12 '
iis R wﬁ
Ol | ,‘ o
1.1 Ly VW'\W" f
A
1.05 W
0200 400 600 800 1000 1200
Index
(3)
Lo L RN
1sst A
VT
15 “ﬂ‘
8145 ‘\M/VH
~ 14 | M
2 (
E13s!
13 A A\/
1.25 ,,,'1 M
126700 200 300 400 500 600 700 800 900
Index
)
. FETTARRL WA JFA(E
n | M
|
K M | Wi ~f \ Y
Zoost K[ {“' W
i<} |
s |/
09t |
083 100 200 300 400 500 600 700 800 900 1000
Index
@)

FTC/ A BT T AR T (e

Close Price
f=1
\O
wn

S
o

6.7 o
6.6 | &
865 | [
D“: 4
o 64} . \
@) 6.3 ; )
62t ™
| WA ¥
6.1 "
] )
0 200 400 600 800 1000 1200
Index
2
v FETT/BRTT RN TRIME
135
13 \
81.25 \
Q’: '~n
o 12 Lof
O1.15 " J w
| ”""“{ \ ‘ |
L1 ‘|/‘ i "ktn .
1.05 ; 1
1
0 200 400 600 800 1000 1200
Index
4)
. FETO/ B AN TR
1551 MU
| )7 T
L5r\ '
81.45 L.
‘38* 1.4
o
SiLal) |
13 \‘ v ‘ "
. 1y
125 I :
1267100 200 300 400 500 600 700 800 900
Index
(6)
1,05  RTUARIR TR A

0-855 100 200300 400 500 600 700 800 9001000

Index

®

Figure 3. Four exchange rates of USD to RMB, Euro, GBP and Swiss Franc. The left picture shows the original value
of the exchange rate closing price, and the right picture shows the predicted value of the exchange rate closing price
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Table 5. Comparison of the real value and the predicted value of the closing price of the USD to RMB exchange rate
5 ERRARTILREENESESTUNERNRIEE

H H¥EMHE TRMIME
2012/05/01 6.3000 6.3417
2012/05/02 6.3058 6.3478
2012/05/03 6.3034 6.3692
2012/05/04 6.3050 6.3652
2012/05/07 6.3090 6.3670
2012/05/08 6.3082 6.3590
2012/05/09 6.3146 6.3609
2012/05/10 6.3130 6.3759

Table 6. Comparison of the real value and the predicted value of the closing price of the USD to Euro exchange rate

6. ELHRITLRIEN ETESHNERXILE

H HYHE TiMIE
2014/01/01 1.3754 1.3638
2014/01/02 1.3651 1.3680
2014/01/03 1.3589 1.3727
2014/01/06 1.3633 1.3725
2014/01/07 1.3613 1.3757
2014/01/08 1.3578 1.3841
2014/01/09 1.3605 1.3862
2014/01/10 1.3664 1.3858

Table 7. Comparison of the real value and the predicted value of the closing price of the USD to GBP exchange rate

* 7. ERNRARELRWENETESHNERRILE

H 39 HIAH I
2015/01/01 1.5575 1.5134
2015/01/02 1.5331 1.5002
2015/01/05 1.5269 1.5312
2015/01/06 1.5153 1.5315
2015/01/07 1.5105 1.5203
2015/01/08 1.5083 1.5172
2015/01/09 1.5165 1.5021
2015/01/12 1.5175 1.5143
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Table 8. Comparison of the real value and the predicted value of the closing price of the USD to Swiss Franc exchange rate

= 8. ERIHERLEWE N ETESTUNER XL
H i HIE To(E
2014/07/01 0.8875 0.9072
2014/07/02 0.8889 0.906
2014/07/03 0.8932 0.9055
2014/07/04 0.8942 0.9039
2014/07/07 0.8934 0.9078
2014/07/08 0.893 0.9056
2014/07/09 0.8909 0.9091
2014/07/10 0.8923 0.9067
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Figure 4. Prediction residual. (1) Table example 1 The forecast residual graph of the exchange rate of USD to RMB, (2)
Table example 2 The forecast residual graph of the exchange rate of USD to Euro, (3) Table example 3 The forecast
residual graph of the exchange rate of USD to GBP, (4) Table example 4 The forecast residual graph of the exchange
rate of USD to Swiss Franc
4. MRE. (1) F=R61 EXRARTCEROFNZRER, (2) RRA2 ETRRITTCERMTUNGREE,
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