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ASNYINTISI

Abstract

This research aims to find a suitable forecasting model for predicting the exchange rates of
ten foreign currencies most commonly used by Thai people in comparison to the THB exchange
rates. The currencies considered are Japan, South Korea, Hong Kong, Singapore, the United States
of America, Taiwan, China, the United Kingdom, Vietnam, and Australia. Four time series analysis
methods were employed: the decomposition method, smoothing method, Box and Jenkins methods,
and combined forecasting methods. The exchange rate information was collected from the website
Investing.com, and the time series data covered the period from January 2000 to September 2022.
Each exchange rate used a different number of data points based on the availability of data. The
data were separated into two sets: a training data set for constructing models and a test data set
for verifying the accuracy of the models. The forecasting models were evaluated using the mean
absolute percentage error (MAPE), and data analysis tools such as Microsoft Excel 2019, Minitab
version 19, and R Software version 4.2.2 were utilized.

The results showed that the combined forecasting method consisting of the Regression
Analysis Method (REG), the Min Mean Absolute Error Method (mMAE), the Whale Optimization
Algorithm Method (WOA), and the Inverse of Mean Squares Error Method (INV), was the most suitable

model for the majority of the foreign currencies.

Keywords: Currency exchange rate; Decomposition; Smoothing; Box and Jenkins; Combined

Forecasting
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Thai Outbound Tourism: Number of Travelers and

Expenditure, 2015 - 2019
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Figure 1 Thai outbound tourism: number of travelers and expenditure, 2015 - 2019.
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Table 1 The number of training data sets and test data sets.

The time period of

The number of The time period The number

Exchange rates the training data set training data of the test of the test
set data set data set

United States of Jan 2000 - Sep 2021 261 Oct 2021 - Sep 12
America (USD) 2022

South Korea (KRW) Jan 2003 - Sep 2021 225

Japan UJPY) Jun 2009 - Sep 2021 148

Hong Kong (HKD) Jan 2000 - Sep 2021 261

Singapore (SGD) Jan 2000 - Sep 2021 261

Taiwan (TWD) Sep 2005 - Sep 2021 193

China (CNY) Jan 2000 - Sep 2021 261

United Kingdom (GBP) Jan 2000 - Sep 2021 261

Vietnam (VND) Jan 2000 - Sep 2021 261

Australia (AUD) Jan 2000 - Sep 2021 261
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(Least Squares Method)

2.7.3 3msadminaunainindevasysaliadesga (Min Mean Absolute Error: mMAE)
Y, =wY, +w), +w)Y,

3
Tog@l > w =1 uag w, unuwhwtinvesismswennsaiil i;i=1,2,3 Femldannsli
i=1

AUARIALARBUANYSIRALAA

e

. ,
Taglgands Solver Tuluswnsy Microsoft Excel

q

2.7.4 35msmAunNIEiigauuy1w (Whale Optimization Algorithm: WOA) [16]
Yz = WIYL + Wzyzz + W3Y3:
3
Taodl 2w =1 yas W, WNURENYRISNSNENTaIN §;i=1,2,3 FanlAa1nnsin

, , =] .
ANUARIALARRUaNYSalRGugn TagldAmds Solver Meta Heuristics Tuluswnsy Microsoft Excel 310
91398 Minsan et al. [16]
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35 WOA lgisuusatiumalasnainnginssy
myawidevermmdsreu sawmeianisUssemas
mmﬂaaﬂmLﬁaﬁaﬂﬁg{qﬂa’mumju 58A71 NS
a$1arlosernialusinderdonsoumbeli nie
Bubble-net Feeding 351 mivderenavshasly

LLazL?f:ua%’mmaawmﬂlugﬂmé‘miauﬁam?jau,as
PevhaulvvuRaduiieAumie 53 WOA awih
NaNNIIMB MV NWLNluA1TES 1 UUT 1809
vnqﬂzﬁmmamiﬁammmmsﬁqﬂ‘[%ﬁiﬁmﬁw
(Pseudo Code) (Figure 2)

X*=the best search agent

for each search agent
Update a, A, C, I, and p
ifl (p<0.5)
if2 (JA] < 1)

else if2 (JA/ = 1)
end if2
else if1 (p=0.5)

end if1
end for

t=t+1
end while
return X*

Initialize the whales population X; (i =1, 2, ..., n)
Calculate the fitness of each search agent

while (t < maximum number of iterations)

Update the position of the current search agent
Select a random search agent (X qna)
Update the position of the current search agent

Update the position of the current search

Check if any search agent goes beyond the search space and amend it
Calculate the fitness of each search agent
Update X* if there is a better solution

Figure 2 Pseudo code of whale optimization algorithm [17]

2.8 wneaitun1sanaula

AUgNABIveInIsneInsaluFngld

Y
' 4 = 4

AMNYINTAIABINIT AdugnAesliuInuTedes

P '
L4

JuegiuA1AIIUARIALATEUYBINITHEINTA]
(Forecast Error: ¢, ) Sallunanavasrnadauasan
wensal (e =Y -¥) AUARIALAABUIZLIN
f1A95IUI9INATNYINTAININ WALITUBYAN
Amensallndifesiuaness lufididennsfiansan
A1AuLdug1reeianuune nsaildaais
Wosiudanuamaiadoudiysal (Vean Absolute
Percentage Error: MAPE) §aifueniiluifiniae
mmgﬁaﬂ‘*ﬁlﬂ%wLﬁauagmunammaﬁmﬁaﬁ?ﬁ

745-66-.indd 10

10

NeNTAAEINU YaLUSEUIBUIT NS NEINSAIANe
an A 1% a Y a
Filleldeunsunangadeaiu [12] e

MAPE = 100

n,

€

¥

t=1

3. NAN15798
3.1 nan1siATAINISIAGaUlIva YN I

NaNTIATIERdnuaENsIAdoUlIves
BUNTUNAT NAFBUBIAUTENOUMILTILALEANA
Ingn1sldafianaaouluuiud LagnIadaugan1a
WUU Kruskal waz Wallis suaidu naaguidu
(Table 2)
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Table 2 Test statistics and p-values of using the Runs test, Kruskal - Wallis test

Runs test Kruskal - Wallis test
Exchange rates Trend  Seasonal

z P-value H-value P-value
United States of America (USD)  0.65 0.000% 0.67 1.000 Yes No
South Korea (KRW) 0.53 0.000% 0.65 1.000 Yes No
Japan UPY) -0.13 0.000* 1.86 0.999 Yes No
Hong Kong (HKD) 1.645  0.000* 0.75 1.000 Yes No
Singapore (SGD) 151 0.000% 10.71 0.468 Yes No
Taiwan (TWD) 091 0.000* 3.16 0.988 Yes No
China (CNY) -3.25 0.000* 2.37 0.997 Yes No
United Kingdom (GBP) 0.04 0.000% 0.46 1.000 Yes No
Vietnam (VND) -0.00 0.000* 0.24 1.000 Yes No
Australia (AUD) -1.18 0.000* 0.88 1.000 Yes No

Note: * significance level = 0.05

3.2 HAN1TAATITBUNTULIANTTNITHENE I
Usznau
INNTAS I ILUUNEINSINLYAT MAPE 9

Avian oA

S99 5 F5veISnswendiulsynau Feusznauld

By B way B, Mvanvauiian Ingld

Mg MuuuLWIltdunss muuulnlislndludea
fdeaes danvuuulldudnlviuulea dauuy
winludenn 39y uagiuuuwnliNAEs wangAn
(Table 3)

Table 3 The values of ,30 ,él ag [32 of the method with the lowest MAPE value and the MAPE

of exchange rates for all 10 currencies.

The method with

Exchange rates the min MAPE value ﬁo I[gl ,éz MAPE
United States of America Polynomial 2" Order ~ 0.00043  -0.16672 47.11549 3.1778
(USD)

South Korea (KRW) Linear 27.49903  0.03926 - 1.5783
Japan UPY) Linear 2.65131 0.00651 - 3.8691
Hong Kong (HKD) Polynomial 2" Order  0.00005 -0.02121 6.03833  2.8363
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Table 3 The values of ,30 ﬁl ey ﬁz of the method with the lowest MAPE value and the MAPE

of exchange rates for all 10 currencies. (Cont.)

The method with

A

Exchange rates the min MAPE value ’BO Iél A, MAPE
Singapore (SGD) Logarithm 0.05040  23.74322 - 4.1329
Taiwan (TWD) Polynomial 2™ Order ~ 3.1x10°  -0.00043 1.06444  7.1448
China (CNY) Logarithm 0.02006 4.85695 - 51963
United Kingdom (GBP) Power 10259766 -0.14873 - 2.3835
Vietnam (VND) Power 94.82818 0.37010 - 12.0640
Australia (AUD) Exponential 29.83707  -0.00075 - 2.1007

3.3 KAN1TAATIENOYNTUIANITMSIN TS MAPE fiitan TneUszneusie 35 DMA uaz3 DES

nnsasedakuunensallagidondl  AliA1 MAPE fian9ign waneen (Table 4)

Table 4 The best-fit forecasting model and MAPE values of exchange rates for all 10 currencies.

The method with the min

Exchange rates MAPE value MAPE
United States of America (USD) DMA2 37352
South Korea (KRW) DMA2 1.6861
Japan (JPY) DMA2 8.6138
Hong Kong (HKD) DMA2 2.0698
Singapore (SGD) DMA2 4.1620
Taiwan (TWD) DMA2 9.1759
China (CNY) DMA2 6.2569
United Kingdom (GBP) DMA2 0.9954
Vietnam (VND) DMA2 8.4576
Australia (AUD) DMA2 1.6910

3.4 wan13ATIzRaynIUIAILULVUaNdua: L Weruteulumudeinunvesisuenduaziauiud

wuiud Usznouluaiuiiuuy ARIMA(p,d,q) uas

gInnsasesuuunensalnudunewid  SARIMA(p,d,q)(P,D,0),, l@suuuneinsal

vanduaziauiud muuuneInsalil MAPE fimnfign  wans (Table 5)

12
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Table 5 The Box-Jenkins model and MAPE values of exchange rates for all 10 currencies.

Exchange rates Box and Jenkins MAPE
United States of America (USD) SARH\/\A(Z,l,O)(l,O,O)12 3.1525
South Korea (KRW) ARIMA(0,1,1) 29203
Japan (JPY) ARIMA(0,1,1) 8.8738
Hong Kong (HKD) SARIMA(2,1,0)(1,0,0)12 6.9409
Singapore (SGD) S,A\F%Ih/lA(z,l,Z)(l,O,O)12 2.1028
Taiwan (TWD) SARII\/\A(Z,O,O)(l,O,O)12 1.3441
China (CNY) SARIMA(ﬂf,O,O)(1,0,0)12 1.8487
United Kingdom (GBP) SARIMA(3,1,0)(1,0,2)12 4.4281
Vietnam (VND) SARI!\/lA(O,1,O)(O,o,1)12 25915
Australia (AUD) ARIMA(0,1,0) 7.9839

12

3.5 KANIAATIZHDUNTUIANITNTNGINTAITIU

nseREnennsaisau 4 33 1eun 33nns
fshmtihenunaaAe U@ Ladnniil (INV)
F2nsehahwindreduuszandnisonnes (REG)

Bnsadmtdnaaiandouanyaliafenige

(MMAE) Uagisn1smAwisne g uuy (WOA)

wraziSlana (Table 6,7,8 and 9)

Table 6 Weighted forecast values of INV method and MAPE values of exchange rates for all 10

currencies.

INV
Exchange rates MAPE
w, w, W,
United States of America (USD) 0.4020 0.1329 0.4651 2.6740
South Korea (KRW) 03713 0.5124 0.1163 1.5251
Japan (UJPY) 0.3217 0.6212 0.0572 6.0285
Hong Kong (HKD) 0.3751 0.5202 0.1047 2.3353

13
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Table 6 Weighted forecast values of INV method and MAPE values of exchange rates for all 10

currencies. (Cont.)

INV
Exchange rates MAPE
w, W, W,
Singapore (SGD) 0.1854 0.2269 0.5876 1.6691
Taiwan (TWD) 0.0448 0.0260 0.9291 1.2680
China (CNY) 0.1660 0.0692 0.7647 1.8493
United Kingdom (GBP) 0.1632 0.7828 0.0540 1.2813
Vietnam (VND) 0.0621 0.0680 0.8699 23647
Australia (AUD) 0.3150 0.3508 0.3342 2.3576

Table 7 Weighted forecast values of REG method and MAPE values of exchange rates for all 10

currencies.
REG
Exchange rates R A R R MAPE
B, B, B, B,

United States of America (USD) -3,174 113.60 -17.80 1.49 3.4654
South Korea (KRW) -102.73 0 3.88 0 1.1824
Japan (JPY) -22.86 7.25 0 0 1.6618
Hong Kong (HKD) -82.60 9.66 -3.44 12.94 0.8940
Singapore (SGD) 2,172,018  -90,487 71.70 3.43 35.9622
Taiwan (TWD) -499 as7 -25.30 -3.07 32.0907
China (CNY) 105,586 -21,277 24.50 1.45 aa.7737
United Kingdom (GBP) -14,657 376 -50.20 1.67 26.1243
Vietnam (VND) -490,288 607 57.40 0.04 30.9184
Australia (AUD) -90,981.89  3,092.94  628.21 0 2.4522

14
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Table 8 Weighted forecast values of mMMAE method and MAPE values of exchange rates for all 10

currencies.

mMAE
Exchange rates MAPE
w, W, W,

United States of America (USD) 0.4698 0.5302 0.0000 1.9633
South Korea (KRW) 0.8121 0.0004 0.1875 1.4003
Japan (JPY) 0.9763 0.0000 0.0237 3.8741
Hong Kong (HKD) 0.0000 1.0000 0.0000 2.0698
Singapore (SGD) 0.2490 0.0000 0.7510 2.1139
Taiwan (TWD) 0.1245 0.0000 0.8755 1.1742
China (CNY) 0.0134 0.2365 0.7501 0.8215
United Kingdom (GBP) 0.0000 0.9391 0.0609 1.0981
Vietnam (VND) 0.0988 0.3208 0.5804 1.3287
Australia (AUD) 0.0097 0.7108 0.2795 1.6277

Table 9 Weighted forecast values of WOA method and MAPE values of exchange rates for all 10

currencies.

WOA
Exchange rates MAPE
w, W, A
United States of America (USD) 0.4209 0.5416 0.0375 1.9406
South Korea (KRW) 0.5455 0.4545 0.0000 1.3902
Japan (JPY) 0.9011 0.0911 0.0077 4.0458
Hong Kong (HKD) 0.0787 0.8416 0.0797 2.2682
Singapore (SGD) 0.4031 0.4204 0.1765 1.4768
Taiwan (TWD) 0.0073 0.0866 0.9061 1.6691
China (CNY) 0.0073 0.0866 0.9061 1.3381
United Kingdom (GBP) 0.0028 0.9189 0.0795 1.1590
Vietnam (VND) 0.0073 0.0866 0.9061 2.0458
Australia (AUD) 0.0097 0.7365 0.2537 1.6297
15
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3.6 nan1sissuiisudsniswensal
miﬁmimﬁaquwmﬂiaiﬁmmzamﬁqm

summgmunmﬁuaqé’mﬁuamﬂ?{auaqaﬁum'w

Uszna 10 analaeidonduuuiilien MAPE aa

Joyanageutiosiign (Table 10) wazt1I5aINg4N

nenslalantn 12 weu Tuivedald

Table 10 The model with the min MAPE value of exchange rates for all 10 currencies.

The method with the min

Exchange rates MAPE value MAPE
United States of America (USD) WOA 1.9406
South Korea (KRW) REG 1.1824
Japan (JPY) REG 1.6618
Hong Kong (HKD) REG 0.8940
Singapore (SGD) WOA 1.4768
Taiwan (TWD) INV 1.2680
China (CNY) mMAE 0.8215
United Kingdom (GBP) DMA2 0.9954
Vietnam (VND) mMMAE 1.3287
Australia (AUD) MMAE 1.6277

16
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Figure 3 Actual values compared with the forecast values obtained from the method that produces

the min MAPE for all 10 currency exchange rates.
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