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Ung dung mé hinh SARIMA

du bao lugng khach quac té
dén Viét Nam t6i nam 2020

NGHIEM PHAC HIEU®

Tém tit
Bai viét sit dung phitong phdp Box-Jenkins dé xdy dung mé hinh ARIMA theo mia (hay con goi

la SARIMA Seasonal Autoregressive Integrated Moving Avezage) nhdm du bdo lugng khdch
quoc 1€ dén Viét Nam dwa trén sé'liéu cong b6 hang t/mng ctia Téng cuc Du lich Vigt Nam. Bal
viét ciing dua ra du bdo thit nghiém vé lugng khdch quoc 1€ dén Viét Nam nhz?/zg thdng cudi
ndm 2017 vdi mitc d sai sé chap nhén dugc tix 1.7% dén 12.4%. Trén co sd thit nghiém nay,
tdc gid tién hanh dy bdo lugng khdch quéc 1& dén Viét Nam trong ba nam tdi.

Tit khéa: du bdo, khdch quéc 1é, SARIMA

Summary
With monthly published data from Vietnam National Administration of Tourism, the paper

applies Box-Jenkins method to develop SARIMA model so as to predict international visitors
to Viemam. It also forecasts the number of international visitors to Vietnam in the last months
of 2017 with acceptable range from 1.7% to 12.4%. Based on this test, the author makes a

prediction about international visitors to Vietnam in the next three years.

Keywords: forecast, international visitors, SARIMA
GIOI THIEU

Véi nhitng 10i th€ dic biét vé vi ui dia ly kinh té va
chinh tri, Viét Nam c6 rt nhiéu thuén lgi daé phat trién du
lich. Nam & trung tam Pdng Nam A, lanh thd Viét Nam
vira gén lién véi luc dia vira thong ra dai duong, c6 vi trf
giao Iuu qudc t& thuan Idi ca vé dudng bién, dudng song,
dudng sét, dudng bd va hang khong. Day 1a tién de rit
quan trong trong viéc m&rong va phat lnen du lich qudc t€,

Pé kha1 thac c6 hiéu qué cic tiém nang du lich,
tao dau 4n 6t trong 10ng du khach, khdc phuc nhitng
rti ro trong kinh doanh dich vu du lich, 1€n k€& hoach
cho nhitng chiang dudng phat tri€n bén vitng tiép theo,
bai vi€t xdy dung md hinh SARIMA (titc ARIMA theo
mua) phi hgp dé dv bdo lugng khach quéc t&€ dén Viét
Nam thoi gian tdi. Trén co s3 két qua nghién citu, bai
viét cling dua ra mot s6 ham ¥ chinh sdch d€ gidp du
lich Viét Nam “cdt cdnh” trong thdi gian téi.

CO_SG LY THUYET VA PHUONG PHAP
NGHIEN CUU

Cosa ly thuye't
Hai t4c gid George Box va Gwilym Jenkins (1976)
da nghién ciu md hinh tu hdi quy tich hgp trung binh

B

trugt (Autoregressive Integrated Moving
Average), vi€t tit la ARIMA. ARIMA
dugc két hop bdi 3 thanh phin chinh:
AR (thanh phin tu hdi quy), I (tinh dirng
ctia chudi thdi gian) vd MA (thanh phin
trung binh trugt).

MBb hinh tu tudng quan bac p (viét tit
la AR(p)) la qud trinh phu thudc tuyen
tinh cda cédc gid tri tré va sai s ngiu
nhién dugc dién gidi nhu sau:

Y =p5,+5, Y +B,Y ,+. +,BYP (1)

M& hinh trung binh tru’dt bac g, viét tit
1a MA(q) la qué trinh dugc mod tad hoadn
toan bang phu’dng trinh tuyen tinh cé
trong s6 cla cic sai s6 ngau nhién hién
hanh va céc gid tri tré cia n6. M6 hinh
dugc viét nhu sau:

Y=p+yu+yu, +. YU, (2)

M6 hinh tu twong quan tich %dp véi
trung binh trugt c6 dang ARIMA (p,d,q),
duge x4y dung dua trén 2 qu4 trinh (1)
v (2) dugc tich hgp. Phuong trinh tdng
quét la:

Y =Bo+B, Y, +BY +. .+ BY +

)

pop
Yo, TV, 4, +. +yqu“7
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Tuy nhién, hién nay, d€ c6 nhiing dy
bédo chinh xdc cdc chi tiéu kinh t& - x hdi,
ngudi ta dd di sdu tim hiéu, nghién ciu
va dé xudt mot s6 phuong phip du bso
dit liéu chudi thdi gian ¢6 yéu t6 mia vu.
Trong d6, m6 hinh SARIMA dugc phit
trién tlep tr mé hinh ARIMA phu hgp
vdi bat ky dit liéu chudi th&i gian mua vu
nao, c6 the Ia 4 quy trong ndm; 7 ngay
trong tuan; 11, 12 thdng trong mdt nam...
N€u chudi dit liéu quan sat ¢ tinh mua
vu, thi md hinh ARIMA t3ng quat lic nay
1a SARIMA(p, d,q)(PD Q) (v6i P va Q
1an lugt 12 bac cla thanh phan mua AR va
MA, D 1a bic sai phin c6 tinh miia, L. 12 s&
thdi doan trong mdt vong chu k).

Trong nhitng nim qua, c6 nhiéu
nghién citu dugc ti€n hanh dé dy bdo
lugng khdch qudc t€ st dung mé hinh
SARIMA dua theo phuong phdp chuin
Box-Jenkins.

Chaitip va cdng su (2008) 4p dung
SARIMA, ARIMA, cidc m6 hinh Hoit-
Winters, mang thin kinh, VAR, GMM,
ARCH-GARCH-M, ARCH-GARCH,
TARCH, PARCH va EGARCH, nhim
dy bdo lugng khiach du lich t6i Thai
LLan. M6 hinh SARIMA dua ra két qué
(0t nhit. Tuong ty nhu viy, Suhartono
{2011) ciing thyc hién nhitng phudng
phip mdi véi dir liéu khdch theo dudng
hang khong téi Bali. Mot 1an nita md
hinh SARIMA 132 mé hinh t8t nhit ding
dé dy béo.

Ngoai ra, mé6 hinh SARIMA ciing
dugc st dung trong nhitng linh vuc
khéac, nhu: Wongkoon va cdng su (2008)
4p dung md hinh dé dy bdo s§ ca sot
xuit huyét & mién Bic Théi Lan; K.
Rajendran va cong sy (201 1) st dung mo
hinh SARIMA va tuyén tinh tdng qudt
(GLM) dé€ nghién ctu mdi tudng quan
giita s& ca bénh dich ta v6i thdi tiét..

Tai Viét Nam, ciing di c6 nhiéu cong
trinh s&t dung mé hinh SARIMA dé dy
bdo, nhu: Nguyén Khic Hi€u (2014) s
dung md hinh SARIMA d€ du bdo lam
phat6 thang cudi ndm 2014; Vuong Quéc
Duy va Huynh Hai Au (2014) ing dung
md hinh SARIMA trong du bdo ngin
han lam phét tir thang 08/2013 dén thdng
07/2014 cho thdy md hinh SARIMA
(1,0,1)(2,0,3) , la phu hgp nhat.

Phuong phdp nghién citu

Bai viét ttng dung mo hinh SARIMA
trong phan tich va du bdo lugng khéch
qudc t&€ dén Viét Nam, dudc thyc hién
theo 4 budc sau day:

Economy and Forecast Review

Budc 1 - Nhdn dang mé hinh: Xéc dinh cédc gid tri
(D, d, p, P, q, Q). Trong d6, truée hét cin x4c dinh bic
sai phiin theo mia vu D, sai phan thudng d va thuc
hién bi€n ddi chudi thanh chudi dirng. Sau dé, kiém
tra biéu db clia ham ty twong quan (Autocorrelation
Function - ACF), va ham tu tuong quan riéng phan
(Partial Autocorrelatlon Function - PACF) tai céc tré
mua vy va tré thudng; thyc hién kiém dinh nghiém don
vi d€ x4c dinh bac t hdi quy p va t hdi quy mila vu
P, bic trung binh trugt q va trung binh trugt mia vu Q

Budc 2 - Udc lugng mé hinh: Udc lugng céc tham s6,
su dung phUdng phép udc lu’dng cuc dai hgp ly dé wéc
lugng gid tri cdc tham s§ nay.

Budc 3 - Kiém dinh: Ki€ém dinh tinh hgp Iy clia md
hinh SARIMA dugc lwa chon, bao gdm kiém dinh céc
tham s& va kiém dinh phin du. N&u ki€ém dinh mé hinh
dudc lya chon khong thda man thi quay lai tit giai doan
nhin dang d€ lya chon md hinh khéc hgp 1y hon.

Budc 4 - Dy bdo: Dya trén md hinh dudgc lva chon
thyc hién dy bdo gid tri tuong lai cda dir liéu chudi
mua vy, cling nhu dua ra khodng tin cdy cda du bdo.
Gi4 tri twong lai c6 thé dugc dy bdo cho thdi di€ém k&
ti€p hoic mua vu k€ ti€p.

Dir liéu dugc st dung trong bai viét 12 s& lugng
khédch quéc t€ dé€n Viét Nam theo thdng clia Téng cuc
Tho’ng ke tir thdng 10/2009 dén thang 10/2017 va dugc
xu’ Iy bing phan mém EVIEWS 6.0. Téng cong bao
gom 97 quan sét, 92 quan sdt tit thing 10/2009 dén
hét thdng 05/2017 st dung vao viéc thi€t 1ap mé hinh,
con lai 5 quan sat tir thdng 06/2017 dén thang 10/2017
diing d€ ki€m tra tinh chinh x4c cta dy bio (Bai viét sit
dung cdch viét s6 thdp phan theo chudn quoc té).

KET QUA NGHIEN CcUU

Nhdn dang mé hinh

Chuai s6 liéu sir dung trong mé hinh SARIMA theo
phudng phdp Box-Jenkins dudc gia dinh la chubi difng,
vi vy d€ dy bédo lugng khich qudc t€ bing md hinh
nay can phai xem xét chudi dit liéu nghién citu c6 dtrng
hay chua. Trudc ti€n, dya vao viéc quan st do thj clia
chudi s6 liéu, sau d6 tién hanh ki€m tra tinh dirng nay
thong qua hai ki€m dinh phd bién: Augmented chkey-
Fuller (ADF) va Perron-Phillips (PP) dugc goi 1a ki€m
dinh nghiém don vi (unit root test).

Hinh 1 cho thay, chudi dit liéu nghién cifu chua
dirng, ta cin 14y sai phin bic 1 chudi dif liéu va ti€n
hinh hai ki€ém dinh ADF va PP nhu Bang L.

K&t qua cda ca hai ki€ém dinh ADF va PP déu cho
phép ta bac b gia thuyét H, vé tinh dirng cla dit liéu &
mifc ¥ nghia 1% (Bing 1).

Ti€p do, d€ xdc dinh gla tri p, q cia md hinh
SARIMA, ta phii dya vao bi€u d6 ham ty tuong quan
ACF va ty tuong quan tLrng phan PACF. Trong bi€u do
PACF & Hinh 2, c4c hé s& tuong quan riéng phan khac
khong c6 ¥ nghia & cdc do tré 1,5 va 12 sau d6 tat dan
vé& 0. Con doi v6i biéu d6 ACF, ta c6 cdc hé sd twong
quan khéc khong c6 y nghia & cdc do tré 1, sau d6 tit
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HINH 1: LUGNG KHACH QUOC TE DEN VIET NAM

Td THANG 10/2009 BEN THANG 05/2017
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2 ar 3 2 -~
BANG 1: KET QUA KIEM DINH ADF VA PP
Ki€m dinh Gi4 trit Xéc sufit
ADF - 12.0821 0.0001
PP - 12.1572 0.0001
Cdc gid tri 16i han & muc ¥ nghia théng ké 1%, 5%, 10% tuong iing la: -3.505, -2.894,
-2.584
~ 2 2 -
HINH 2: BIEU BPOACF VA PACF
Autocorrolation Parual Correlation AC PAC Q-Stat Prob
1 -0.232 -0.232 50775 0.024
2 -0.1907 -0.170 6.1577 0.0406
3 0.153 0092 84131 0038
4 -0 124 -0.086 9.9008 0.042
S -0 176 -0.216 12 965 0 024
6 0080 0.084 13 G603 0.034
7 -0.154 -0.199 16.003 0.025
a -0.099 -0.198 17.002 O©0 030
8 0.1790 0005 20291 0 016
10 -0 124 -0.159 21888 0016
11 -0.022 -0.934 21 037 0.025
12 0.369 0.229 36.508 0 000
13 0017 0.999 36 537 0 000
14 -0.154 -0.036 39 134 0.000
15 0.174 0.064 42 499 0.000
18 -0.160 -0.06% 45391 0.000
17 -0.092 0©0.004 46 364 O 000
18 0.067 0 020 46883 0.000
19 -0.152 -0.061 49.597 0.000
20 -0.116 -0.124 51.190 0.000
21 0 120 -0.106 52.937 0000
22 -0.070 -0.091 53536 0.000
23 -0.090 -0.186 5S4.542 0.000
24 0376 0.095 72,429 0.000
25 0059 0O 145 72869 0.000
26 -0.106 0.030 74.334 0.000
27 0.151 0070 77.337 0.000
28 -0.169 -0.088 81.164 0.000
29 -0 07 0.026 81.887 O 000
30 ©0.047 -0.070 82.197 O 000
31 -0 180 -0.077 86.747 0.000
32 -0.7121 -0.713 68.858 0 000
33 0.188 0.002 93.912 0.000
34 -0.045 0038 954217 0.000
35 -0.137 -0.164 ©7.04a3 0000
38 0.368 0.059 117.94 0.000
5 . R 5 N
BANG 2: CAC MO HINH SARIMA(P,D,Q@)(P,D,Q), THU NGHIEM
Mé hinh R?diéu chinh AIC SC
SARIMA (1,1,1) (1,1,3),, 0.717 24.283 24.494
SARIMA (5,1,1) (1,1,3) , 0718 24.319 24.537
SARIMA (12,1,1) (1,1,3),, 0.814 23.798 24.029

BANG 3: KET QUA USC LUGNG cdA MO HINH SARIMA (12,1,1) (1,1,3),,

Bién Hé s6 | Saisé chuin | Thongkét Xdc suit

C -81,221.500 105,270 -0.77 0.443

AR (12) -0.372 0.124 -3.006} 0.004]
SAR (12) 1.052 0.059 17.762 0.000
MA (1) -0.480) 0.124 -3.878 0.000
SMA (12) -0.336 0.055, -6.1101 0.000
SMA (24) -0.308 0.000 -232529.8 0.000!
SMA (36) 0.905 0.058 15.662] 0.000

Nguén: X ly s6

liéu cua tac gia

din vé 0. Nhu vay, bi€u db chi ra riing ta nén chon p

(1,5,12) va q(1) cho thanh phin khong c6 tinh mua.
Hinh 1 ciing cho thdy c6 nhitng dinh nhon § cdc do

1r& 12, 24 va 36 trén ACF sau d6 tat hét v8 0, ggi § ring
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thanh phdn MA mua cin dugc xem xét
trong m6 hinh. Trén PACF ton tai nhitng
dinh nhon & do tré 12 sau d6 tat hét vé 0,
do d6 thanh phdn AR mia ciing phdi can
duge bao gdm. Diéu d6 c6 nghia ta nén
chon P =1, Q =3 va L = 12 cho thanh
phin c6 tinh mba.

Tém lai, cdc dang mo hinh SARIMA
dugcnhindiénbao gdm: SARIMA(L, 1,1)
(1,1,3),,» SARIMA(S,1,1)(1,1,3) ,,
SARIMA(12,1,1)(1,1,3) ..

Udc ligng mé hinh

Céc md hinh di nhidn dién dudc so
sdnh tinh phd hop dua trén cdc thong §6’
ki€m dinh sau hdi quy bao gom: R? diéu
chinh, cong cu thong tin {\kaike (AIC),
cong cu Schwarz (SC) dé lua ,ch(_)n n}(‘)
hinh phit hgp nhit. Thong s6 R* dicu
chinh phdi cang 16n, trong khi d6 AIC va
SC phai cang nhd thi cang tot, md hinh
sé& cang phi hgp. )

T Bédng 2 ta thdy, mé hinh
SARIMA(12,1,1)(1,1,3),, 1a md hinh
théa min nhiéu nhit cic tiéu chudn =it
dung, do d6 day la mé hinh dugc vin
dung vo viéc dy bdo ngoai miu.

Két qua hdi quy Bang 3 cho thdy, ¢o
6 hé sd c6 ¥ nghia & mic 1%. Ciing trong
Bang 3, SAR (thé hién diéu kién chay md
hinh mang tinh thdi vu) dugc thém vao
md hinh khi ACF & khodng thgi gian mua
vu (12 thdng) 1a dudng va SMA (thé hién
di€u kién chay mé hinh mang tinh thdi vu)
dugc thém vao néu nhv ACF & khodng
thdi gian mua vu (12 thang) 1a am.

M6 hinh sau dé dugc ki€m tra mifc
d6 ph hgp vdi chudi dit liéu nghién citu
béng cdch phan tich phin du.

Kiém dinh phdn du

Biéu d6 ACF cia phdn du & Hinh 3
cho thdy, khéng c6 thanh nao vugt qui
2 dudng bién cho thiy sai s6 12 mot
nhiéu tring. Ngoai ra, két qua ki€ém dinh
Breusch-Godfrey & mifc y nghia 1%
cling cho thdy khéng ton tai hién twong
tu tuong quan bic 2.

Ké& qud ki€m tra mé hinh
SARIMA(12,1,1)(1,1,3),, bing kiém

dinh Breusch - Godfrey 1a thich hgp va
¢6 thé st dung d€ du bao (Bang 4).

Du bdo

Béng 5 thé hién cAc gid tri dy bio trong
5 thing tir thdng 06/2017 t6i thiang 10/2017
va 50 sdnh v6i céc gid tri thuc t&. K&t qua
cho thiy chénh léch giita gi4 tri duy béo
va thyc t€ lugng khach quéc t&€ dén Viét
Nam trong giai doan nay kh4 thap, chi trir
trudng hop thdng 08/2017 c6 chénh léch

Kinh & va Dy bdo



nhiéu so véi thyc t€ do nganh du lich va
céc cong ty 1it hanh da c6 nhi€u bién phép
t chitc hiéu qua c4c hoat dong vin héa, du
lich nhim thu hit khach quéc t€.

Tir d6, ta dy bdo lugng khach quéc t&
dén Viét Nam trong 3 nim sip t6i (Bang
6). Du bdo cho ring lugng khich qudc t&
¢ téc do ting nhanh trong nhitng nam
ti€p theo va t6i nam 2020 s& vugt mdc
20 triéu lugt khdch. Piéu nay la mét tin
hiéu rat t6t cho nganh du lich Viét Nam
va ciing 13 thdch thdc khién chiing ta cin
phdi chuin bi nhiéu ngudn lwc d€ dén tiép
khich qudc t&€ mot cich chu ddo nhat.

KET LUAN VA KIEN NGHI

K&t qué nghién citu cho thdy, lugng
khdch quéc t€ dén Viét Nam c6 tdc dd
tdng nhanh trong nhitng nim ti€p theo va
tdi nim 2020 s& vugt moc 20 triéu lugt
khdch. Theo d6, dé sidn sang cho cong
tic ti€p dén du khdch quéc t€ v6i s6
lugng rat 16n trong thdi gian téi, nganh
du lich ¢in tip trung chd trong phat trién
¢d s vat chdt ha ting du lich, ning cao
chit lugng san pham dich vu, chuin bi
16t ngudn nhan lyc du lich ddp @ng yéu
ciu vé chat lugng, ngoai ngif t6t, co cau
nganh nghé va tinh chuyén nghiép,ting
cuting khai thic cdc cong nghé thong tin
hién dai, khai thdc hiéu qué internet, bdo
chi, truyén thong dé phuc vu cho cong
tdc qudng bd du lich Viét Nam tai céc thi
trudng trong di€m, ting cudng hdi nhap
hgp tdc quéc t€ vé du lich.Q

. _TAILIEUTHAMKHAO ___ .

HINH 3: BIEU PO ACF VA PACF PHAN DU

Autocorrealation

Partial Correlation

a-Stat

Prob

DONONAIWN
\
o]
]
N
]
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0.1686
0.2003
1.5790
1.6369
2.0963
24214
5.0062
5.2877
54198
6.2319
7.7075
11.161

11.393
14.215
14.424
17.585
18.695
19.026
19.199
23.697
25.002
25.013
25.0a4
26.320
27.134
27.275
29.393
29.395

BANG 4: KET QUA KIEM PINH BREUSCH-GODFREY

Ki€m dinh

Giatrit

Xdc sudt

Breusch-Godfrey

2.168

0.373

BANG 5: KET QUA DU BAO

Thdai gian

Lugng khach thuc t&

Lugngkhach du bdo

Chénh Iéch

06/2017

949,362

889,549

-6.30%

07/2017

1,036,880

1,005,056

-3.07%

08/2017

1,229,163

1,076,734

-12.40%

09/2017

975,952

1.037,479

6.30%

1072017

1,024,899

1,007,445

-1.7%

BANG 6: DU BAO KHACH @udc TE TGI 2020

Thai gian

Du bdo lugng khich

Nim 2018

15,314,765

Nim 2019

19,151.568

Nim 2020

24,080,227
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