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Forecasting Foreign Tourists in Northern Thailand Using Artificial Neural Network

Ratree Kummongl* and Supod Homdok'

1f\/\ajor of Computer Science, Faculty of Science and Technology, Uttaradit Rajabhat University

Abstract

Tourism industry is @ major economic factor of Thailand, make substantial revenues
country, employment of the citizens in urban and local, has developed country,
investment in transportation infrastructure and other. Accurate forecasting of tourism
demand is important in tourism planning by both the nation policy development and
business sectors owing to the limited resources of employment and investment. This paper
presents a model to forecast foreign tourists visiting Thailand in the northern using Back
Propagation Neural Network (BPNN) compare with Recurrent Neural Network (RNN). For the
benefit of tourism products and services e.g. airlines seats, transportation, hotels room,
tourist attractions, travel companies and food. We have studied the comparison of the
number of neurons in the input layer 2 to 6 nodes according to the time lag and the
hidden layer 2 to 10 nodes. The performance of forecasting model evaluation employs the
mean absolute percentage error (MAPE). The results show that the model of neural
network, which is high performance, the BPNN is a model 6-9-1. It has 6 input and 9 hidden
nodes, has a MAPE of 22.16%, the RNN is a model 6-9-1. It has 6 input and 9 hidden nodes,
has a MAPE of 11.02%.

*Corresponding Author: ratree@uru.ac.th
Keywords: Forecasting, Tourists, Artificial Neural Network, Back Propagation Neural Network,

Recurrent Neural Network
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Aw.61 #.a.61 w6l wa .61 6.8.61 ne.61 an.61 n8.61 e.a6.61 we6l 5.4 61
— Actual 504,234 466,346 372,933 336,988 336,861 410,983 376,903 365,998 409,412 503,560 552,303

——=RNN 446,305 433,044 397,810 330,302 278,396 347,300 372,066 326,447 317,638 366,949 444,557
= BPNN 307,010 256,211 257,373 309,585 315,489 305,891 327,065 354,435 386,317

AN 9 KaMINeINIAIWILTNTIoNTEYANAFEY

Academic Journal of Science and Applied Science 2019(2) July - December pages 15 - 31
27



113591539 IMeImansua Ingrmansuszend 2562(2) ningany - suarny wif 15 - 31

M13797 3 ApuRanaaUe S duddNysaliade

Sive) 2 9391380 3 939130 4 9733917380
u 1A5997 BPNN RNN 1As997 BPNN RNN 1As99n BPNN RNN
Lun 3 Y Y0 Y 0 3 i Y Y Y 3 Y Y Y Y
Ju

Usgam  Enae  vede  Hnae  wede  Uszdm  Hnae  veda  Hnae  wede  Us¥am  Hnae  vede  Hn@e  vInge
o1 - . -
Wig Y Y Y Y g Y U oy U Wi 1 U 1 Y

2 2-2-1 8.58 2754 1280 16.06 3-2-1 8.26 28,55 1248 1585 4-2-1 794 2559 100.0 100.00

2-3-1 8.53 2786 1278 1549 3-3-1 8.22 2783 1191 1457 4-3-1 8.16 2552 1241 1296
2-4-1 8.54 21.3 13.23  16.02 3-4-1 8.25 26,73  13.04 14.79 4-4-1 8.04 2591 1189 1276
2-5-1 8.43 2796 1324 16.14 3-5-1 8.23 2839 13.01 1571 4-5-1 8 2677 1681 1746
2-6-1 8.55 27.8 13.10 16.03 3-6-1 8.27 28.1 13.01  16.50 4-6-1 8.21 2586  11.62 11.79
2-7-1 8.55 26.69 13.04 16.06 3-7-1 8.17 2824 1335 15.88 4-7-1 7.96 2658 1185 1267
2-8-1 8.55 2756 1274  15.82 3-8-1 824 2836 1524 1771 4-8-1 8.15 2595 11.20 11.02
2-9-1 8.59 2581 13.06 16.75 3-9-1 8.04 2786 16.00 16.67 4-9-1 8.1 2795 1310 14.07
10 2-10-1 8.59 27179 1222 1519  3-10-1 8.29 27125 1217 1351  4-10-1 8.09 26,51 1215 1214

O 00 N o0 U A~ W
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A15797 3 ApuRanaIaUesidudduysaliade (o)

U 5 9368 6 Fa03an
brund  Tasen BPNN RNN lasseUszam BPNN RNN
WU Yszam YANNARY  YANAFRU  YAHNERU  YANAADU e YHNFDY  YAVAEBU  YARNEeU  YAVIAdeU
Wie
2 5-2-1 7.22 22.58 14.29 15.34 6-2-1 797 23.99 100.00 100.00
3 5-3-1 7.15 27.36 12.93 14.30 6-3-1 7.32 24.6 11.85 13.67
4 5-4-1 7.25 255 100.00 100.00 6-4-1 7.18 23.88 11.21 12.80
5 5-5-1 7.16 25.83 11.62 11.75 6-5-1 7.21 23.8 12.96 15.11
6 5-6-1 T.17 24.24 13.29 14.40 6-6-1 7.51 25.07 11.95 13.15
7 5-7-1 7.17 27.2 15.93 14.18 6-7-1 7.02 24.55 12.67 14.16
8 5-8-1 7.09 25.89 12.12 13.04 6-8-1 8 23.21 11.84 14.25
9 5-9-1 7.15 26.06 13.13 12.90 6-9-1 7.19 22.16 11.24 12.99
10 5-10-1 6.29 28.59 11.23 12.32 6-10-1 7 22.54 12.51 14.67
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4. afUsneNa
nMsWaLUUassnsweInsalinvieuiivammenainmiesiismmanamiovesuszine
Inedelassieyssamifisuuuuunsnszaedoundunazuuuinndu tudadeyasenidu 2 diu
Ao Jayayernaeuiosay 80 dwsuldlumsimuiiuuitassnisnensal uavdeyayanadaeu oy
oz 20 ilelFdmiuUssidusuusiassnmanensl Idnwidieuifieusiuauiasealududune 2
fv 6 Tnuanutiane sudeu 2 8910 Tuun uastuwording 1 Wuaiidunadwinisnensal
Srnuiivieadien lagldeenuuulassieussamifioniivsznoude Sunlnuadudunn 1wy
Tnuatugou-s1uailnuatuiendng sau91uu 45 uuu nuanITenuilaseeUszaniiion
unsnszedoundy Fouuy 6-9-1 ansanennsalinulinvieniewenildlndidsumnniianlag
finfiemanaosifuduysaliadovindy 22.16% daulassheUszamiiiouuuinndy feuuy 4-8-1
AAawaaesiduduysaliadewiniu 11.02% laseedszamidisnuuuinnduiiuszdnsaminia
uazAananefifuduysaliadsiininsideves alggiiui v, yayden Taudl, uagUszans
wipamed 7l#Ivend-auiudaifuvunensaifiuuinonisryniduiifunaduly
UsswAlveuuuneiou
TunsWamuuuiassruziselivaasdlassiiedssamifisnusagiuy 10 sou Lilean
Temawasnisiin overfitting wuinlasstnedszamidieunuudoundulsliin overfitting wuushassi
aunsanensaildiviadoyaueiinaeunazdoyayanaaey udlassisdszafouuuuannduiia

v

g overfitting uuushasstiansanensalldAtudoyagannaeuuiteyassinaunainsalld
weni esanidediniidideyatios fauvusrassmsnensaifiwamuuimusatiluuszgndld
Tumswennsaideyaeynsunadugle

s ideluswanmsfisgadoyalitisiuunniunhiluesfisdeyat fomeusndiu
Juq e ldlun sianwasUszifiuusgansaimuuusiass uazusuAmniiaeseie 4 1o
winzay nsanwdadefiensavdmarionisiin overfitting auluitenafinudadedu 9 ik
uazUszgnAliismsnuuNaNaNy (hybrid technique) FenaazdiwarioUsyavBamussuusians
nswennsailvingsty
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