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7 XAY DUNG MO HINH ARIMA
PE DU BAO LUQNG FDI VAO TINH TRA VINH
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Tém tit

Muc tiéu cua bai bao la dy bdo luvong von FDI dau tw vao tinh Tra Vinh trong giai doan 2013 - 2015.
Xay dung mé hinh ARIMA véi s6 liéu thir cap sir dung dwoc tong hop tir Cuc Thong ké tinh Tra Vinh tir
nam 2001 dén 2012 dé du bdo luwong von FDI dau tw vao tinh Tra Vinh. S6 luwong von dau tu FDI vdo
tinh Tra Vinh theo ndm khéng on dinh hay chudi sé FDI dau t vao tinh Tra Vinh la khéng dirmg. Sau
khi ldy sai phén bdc 1 thi chudi s6 FDI dau ti vao tinh Tra Vinh da dimg. Tiép tuc xdc dinh cdc yéu t6
p, d, q thi mo hinh ARIMA (1,1,1) va ARIMA (0,1,1) co kha nang phu hop. Dua trén Schwarz (BIC) va
sai s6 binh phwong trung binh (RMSE) cho thdy trong sé cdc mé hinh wée leong thi ARIMA (0,1,1) la
phit hop nhat. Gid tri dw bdo diém lwong FDI vdo tinh Tra Vinh nam 2013, 2014, 2015 lan lwot la 25,72
trieu USD, 27,81 trieu USD, 29,90 triéu USD.

Tir khéa: FDI, ARIMA, dw bdo, phén tich don bién, phwong phdp Box-Jenkins.

Abstract

The aim of this paper is to forecast FDI into Tra Vinh province in the period of 2013-2015. Building
the ARIMA model by the usage of the secondary data from Statistical office in Tra Vinh Province from
2001 to 2012 is to forcast FDI into Tra Vinh province. The amount of FDI into Tra Vinh is not stable
annually or the series of FDI into Tra Vinh are not stationary. After the first differencing, the series of
FDI become stationary. Next, when p, d, q factors are defined, the ARIMA (1,1,1) and ARIMA (0,1,1) are
possibly suitable. Based on Schwarz (BIC) and the mean square error (RMSE), the result showed that of
all the estimated models, ARIMA (0,1,1) is the most suitable. The value of FDI forcast into Tra Vinh in
2013, 2014 and 2015 are 325,72 million, $27,81 million and 29,09 million respectively.

Keywords: FDI, ARIMA, forecasting, univariate analysis, Box-Jenkins methodology.

1. Pit van dé

Tra Vinh 1a mdt trong s cac tinh ¢6 tiém ning
vé phat trién cong nghiép, dich vy, 1a mot trong séu
tinh thuéc Pdng bang Séng Ciru Long duge Chinh
phu quan tdm va phé duyét quy hoach ving dén nam
2020 tim nhin dén nam 2050 tai Quyét dinh s6 1581/
QP-TTg va diéu nay con duoc thé hién cu thé qua
viéc Tha tuéng Chinh phi vira ddng y vé chu truong
diéu chinh du 4n dau tu xay dung ludng cho tau trong
tai 16n vao song Hau, du 4n dau tu xay dung ha tang
khu kinh t& Dinh An, dv 4n d4u tu x4y dung ha tang
khu cong nghiép Cau Quan, dy an dau tu xay dung ha
tng khu cong nghiép C6 Chién, Cau C6, du 4n pha
C6 Chién va pha Dai Ngai,. ..

Day thuc sy 13 mot tin hi¢u vui cho cac nha dau tu
c6 y dinh d4u tur vao tinh, nhung mot thir thach quan
trong cho tinh 1a trong danh séch cac tinh thu hiit FDI
5 thang dau nam, Tra Vinh va An Giang 13 hai tinh
thu hat duge it vén FDI nhat, véi chi von ven mot

dy an cho mdi tinh, c6 v6n lan lugt 1a 430.000USD
va 330.000USD. Céc tinh Pdng bing song Ciu
Long khéc ciing chiu chung hoan canh: Can Tho
715.000USD, Hau Giang 709.000USD,...

Dé gitp cac dia phuong tiép tuc thu hut hon nira
vbn dAu tu nude ngoai, hién BJ K& hoach va Pau
tur van dang cung cac Bo, Nganh lién quan tip trung
thyc hién Chi thi s 13/2005/CP - TTg ctia Thu tuéng
Chinh pht vé mét sb giai phap nham tao chuyén bién
méi trong cong tac thu hiit diu tu tai Viét Nam. Trong
do, tap trung thiic ddy nhanh viéc trién khai cac du 4n
16n dang cho cép phép dau tu; hoan thién hé thong
van ban chinh sach theo hudng xoéd bo phan biét dbi
xtr va minh bach ho4; diéu chinh md rong cac linh
vue dau tu, déng thoi da dang hda cac hinh thirc dau
tu; tiép tuc d6i méi va nang cao hiéu qua cong tac xuc
tién dAu tu toi tinh ta trong thoi gian téi . Dé khai thac
¢6 hidu qua cac tiém ning kinh té ctia tinh, tao dau 4n
tot ddi v6i cac nha dau tu, tién liéu ngudn von FDI,
bai viét huéng t6i xay dung mot md hinh ARIMA

* Tién si- B6 mén Tai chinh ngan hang, Truong Pai hoc Can Tho
** Bé mon Tai chinh ngdn hang, Truong Pai hoc Tra Vinh
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phu hop dé 1am can ctr du bao lugng vbn déu tu truc
tiep FDI vao tinh Tra Vinh trong thoi gian toi.

2. Phwong phap nghién ciru
2.1. S6 liéu sir dung

Sé lidu phuc vu cho dé tai duge téng hop tir Cuc
Thong ké tinh Tra Vinh tir nam 2001 dén 2012. S6
lidu dugc tong hop theo niam va dugc xir 1y trén
phan SPSS 18.0.

2.2. Phuong phap nghién ctru

Hai tac gia George Box & Gwilym Jenkins
(1976) da nghién ctru md hinh tu héi quy tich
hop trung binh trugt (Autoregressive Integrated
Moving Average), viét tit la ARIMA. Tén cua ho
(Box-Jenkins) dugc dung dé goi cho cac qua trinh
ARIMA tong quat ap dung vao phan tich va dy bao
cac chudi thoi gian. M6 hinh ty twong quan bac p
(viét tit 1a AR(p)) 1a qué trinh phu thudc tuyén tinh
clia cac gia trj tré va sai s6 ngu nhién duoc dién
giai nhu sau:

Y =0, t1+(p2Yt_2+...+(pth_p+8+st (N

M6 hinh trung binh trugt bac ¢, viét tit 1a
MA(g), 1a qua trinh dugc mo ta hoan toan bang
phuorng trinh tuyén tinh co trong sb ctia cac sai s6
ngau nhién hién hanh va cac gia tri tré ctia nd. Mo
hinh duoc viét nhu sau:

N ¢)

M0 hinh ty twong quan tich hgp véi trung binh
truot c6 dang ARIMA (p,d,q), dugc xay dung dua
trén hai qua trinh (1) va (2) dugc tich hgp. Phuong
trinh téng quat 1a:

Y =pnteg—0g —0g

2712

—0¢

q t-q

Yt:(PlYH+"'+(pth»p+6+St_918t.1_-" (3)

Phuong phap Box-Jenkins gdm bdn budc lip 1a
(i) Nhian dang mo hinh thtt nghiém, (ii) Udc lugng,
(iii) Kiém dinh bang chan doan va (iv) Du bdo,
duogc trinh bay dudi day:

Buoc 1: Nhan dang mo hinh

Nhan dang m6 hinh ARIMA (p,d,q) 1a viéc tim
cac gia tri thich hop cta p, d va q. Véi d 1a bac sai
phéan cua chudi thoi gian dugce khao sat, p 1a bac
tu hdi quy va ¢ la bac trung binh truot. Viée xéac
dinh p va g s& phu thudc vao cac dd thi SPAC = /(1)
va SAC = f{?), voi SAC la ham ty twong quan ctia
mau (Sample Autocorrelation) va SPAC 1a ham
tur twong quan ting phan cia mau (Sample Partial
Autocorrelation).

Viéc lya chon md hinh AR(p) phu thudc vao
d6 thi SPAC néu né co gia tri cao tai cac do tré 7,
2,..., p va giam dot ngdt sau do, dong thoi dang
ham SAC tit lim dan. Tuong tu, viéc chon mo hinh
MA(g) dua vao d6 thi SAC néu nb c6 gia tri cao
tai do tré 1, 2,..., ¢ va giam manh sau ¢, dong thoi
dang ham SPAC tat lim dan.

Buée 2: Ubc lwong cdc thong sé cia mé hinh
ARIMA (p, d, q)

Céac tham s cia md hinh ARIMA s& duoc udc
luong theo phuong phap binh phuong nhd nhat.

Buée 3: Kiém tra chan dodn mé hinh

Sau khi xac dinh cic tham s cta qua trinh
ARIMA, diéu can phai lam Ia tién hanh kiém dinh
xem sd hang sai s0 e, cua mo hinh c6 phai 1a mot
nhleu trang (white n01se) hay khong. Day la yéu
cau ctia mot mo hinh t6t (Wang & Lim, 2005).

Budc 4: Dy bdo. Dua trén phuong trinh cua
md hinh ARIMA, tién hanh xé4c dinh gia tri du bao
diém va khoang tin cdy cua du béo.

3. Két qua va thao luin
3.1. Kiém dinh tinh dirng

Bing 1. 6 dw dn va lwong von FDI dang ky dau tw
vao Tra Vinh tir 2001 - 2012

. So von dang ky P .
Nam (triéu USD) So du an
2001 0,0 0,0
2002 2,0 1,0
2003 1,0 1,0
2004 0,0 0,0
2005 10,0 1,0
2006 2,5 1,0
2007 10,71 4,0
2008 36,19 4,0
2009 14,36 7,0
2010 53,08 7,0
2011 9,29 7.0
2012 5,75 2.0

(Ngudn: Cuc Thong ké tinh Tra Vinh, 2012)

Trong toan hoc, tinh ding (Stationarity) dugc
sir dung nhu mét cong cu trong phan tich chudi sd
liu theo thoi gian Dé hinh thanh mot mo hinh day
du y nghia thong ké thi chudi s6 liéu theo thoi gian
trude tién can kiém tra tinh dirng cia chu01 Mot
qua trinh c6 tinh dimg 12 mot qua trinh ngau nhién,
dugc thé hién boi trung binh mau va phuong sai
clia sai s6 khong ddi theo thoi gian. Trén thyc té,
hau hét cac chudi sb liéu kinh té (chudi gbc) déu
khong dimg. Diéu nay duogc hiéu 1a cac chudi thoi
gian dé c6 trung binh mau va phuong sai thay doi
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theo thoi gian. Nhung khi ta liy sai phan thi cac
chudi thoi gian thuong tré thanh chudi dimg (Do
0. Giam & cs., 2009).

Chudi s liéu str dung trong md hinh ARIMA

dugc gia dinh 1a chudi ding. Vi viy, dé du bao
lwong v6n FDI dau tu vao tinh Tra Vinh bang mo
hinh ARIMA, chiing ta can phai xem xét liéu cic
chudi d6 co phdi 1a chudi ding hay khong.
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Hinh 1. Kiém tra chuéi dieng bang phin mém SPSS

Ung dung phan mém SPSS dé kiém tra chudi
dung: Nhap li€u vao phﬁn mém, chon Analyze/
Forecasting/Sequence charts.... Chuyén bién FDI
sang O Variables/OK. Chi tiét dugc trinh bay &
Hinh 1.

Sau d6, phin mém s& cho két qua & output nhur

Hinh 2, cho thay dién bién s6 lugng von dau tu
FDI vao tinh Tra Vinh theo nam khong 6n dinh.
Cu thé, trung binh ctia né c6 xu hudng ting hodc
giam theo timg thoi ky. Nhur vay, ¢6 thé suy doan
rang chudi s6 FDI dau tu vao tinh Tra Vinh la
khong dung.
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Hinh 2. Bién dpng lwong vén dau tw FDI vio tinh
Tra Vinh tir 2001-2012
Dé cho chudi dimg, 1iy sai phan bac 1 bing
phan mém SPSS: Lam thao tic nhu Hinh 1 nhung
click vao Difference nhu Hinh 3, chon Ok cho két
qua ¢ Hinh 4.
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Khi ldy sai phan bac nhét cta chudi nay thi ta
duoc chudi méi, bién dong lugng von dau tu FDI
vao tinh Tra Vinh, chudi nay khong rd xu huéng va
xoay quanh mét gia tri trung binh nao d6 (Hinh 4).
Pay dugc xem nhur 4 biéu hién ctia mot chudi ding.

[y

Hinh 4. Chuoi dirng sau khi ldy sai phén bic 1
3.2. Xay dung mé hinh ARIMA cho hrgng von
dau tu FDI vao tinh Tra Vinh

bé xay dung mé hinh ARIMA, ching t6i su
dung chudi dit liu gom 12 quan sat tir 2001 dén
nam 2012.

Buoc 1: Nhan dang (xac dinh cac gia trip, d, q)

Chubdi dit liéu FDI dirng & sai phan bac 1, ta c6
d=1.

Céch xé4c dinh p, q bang phan mém SPSS: Chon
Analyze/Forecasting/Autocorrelations..

Sau d6 chuyén bién FDI sang 6 Variables,
click vao Difference, Autocorrelations va Partial

autocorrelations nhu hinh 5 cho két qua nhu Hinh
6, Hinh 7.
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Hinh 5. Xdc dinh p, q bting phan mém SPSS

Dé xac dinh p, Box &Jenkins (1976) dua ra
phuong phap nhan dang nhu sau: Mot chudi dimg
tur twong quan bac p néu (i) Cac hé s tu tuong
quan giam tur tir theo dang mii hodc hinh sin, (i)
Céc hé sb twong quan riéng phan giam dot ngot
xudng bang 0 c6 ¥ nghia ngay sau do tré p.

favwty i Yy
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—_—
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Hinh 6. Dé thi PACF
Hinh 6 cho thiy db thi tu twong quan riéng cua
chudi FDI ¢6 thé cho théy tdn tai mot hé sb khac 0
(nhung khong chéc), co nghia tai cac do tré 1 giam
dot ngot vé gia tri bang 0 c6 ¥ nghia. Nhu vy, p
mang gia tri 1 hoac 0.
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Hinh 7. Pé thi ACF

Tuwong ty nhu cach xac dinh p, quan sat dd thi
ty twong quan ctia chudi FDI ta nhan thdy ¢ c6 thé
mang mot trong cac gia tri: 1 (Hinh 7).

Nhu véy c6 hai m6 hinh ARIMA c6 kha nang
phu hgp 1a ARIMA(1,1,1) va ARIMA(0,1,1).

Buée 2: Udce luwong mé hinh

Str dung phan mém SPSS dé wdc luong cac hé
sd ciia cac mo hinh ARIMA(p, /,q) nhu da nhan
dang ¢ trén. Chon Analyze/Forecasting/Create
Models. ..Sau d6 dua bién FDI sang 6 Independent
Variables, & 6 method chon ARIMA va click vao
Criteria... nhu Hinh 8.
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Hinh 8. Uébc lwong cdc hé sé ciia cdc mé hinh
ARIMA(p,1,q) bang phédn mém SPSS

Sau d6 tiép tuc 1, 1, 1 theo hang twong tng véi
gia tri p, d, q 161 chon Continue nhu Hinh 9.
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Hinh 9. Dt diéu kign cho mé hinh ARIMA (1,1,1)
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Tiép tuc click vao cac thé Statistics, Plots va cac 6 twong tng nhu Hinh 10.
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Hinh 10. Diit diéu kién cho mo hinh ARIMA(p,1,q)

Tiép tuc click vao cac thé Save, Options
va cac 6 twong ung nhu Hinh 11. Luu y: Dit
liéu ta c6 12 quan sat vé FDI tir nim 2001 dén
2012, néu mudn du bao n niam tiép theo thi &

thé Options, 6 Observation gd sé 12 + n. Trong
treong hop nay tac gia chi du bado 3 nam 2013,
2014, 2015 nén gd 15. Sau d6 chon OK nhu
Hinh 11.
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Hinh 11. Si¢ dung phdan mém SPSS du bdo va sao lwu gid tri dw bdo
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Nhu véy, tac gia da udc lugng dugc mo hinh
ARIMA (1,1,1), tuong tu tac gia s€ wdc lugng mod
hinh ARIMA (0,1,1) bang céch sira diéu kién 1, 1,
1 thanh 0, 1, 1 & Hinh 9 va cac budc con lai uéc
luong twong ty mé hinh ARIMA(1,1,1). Dé kiém
tra tinh phu hop cta cac mé hinh, ching ta dya trén
tiéu chuan Schwarz (BIC) va sai s6 binh phuong
trung binh (RMSE) cang nho cang tdt. Sau khi udc
luong thir cac mo hinh ARIMA ¢6 dugc bang tong
hop két qua théng ké tir output. Chi tiét két qua
udc lugng ¢ Bang 2, Bang 3 va Hinh 12.

Bing 2. Két qud théng ké mét sé tiéu chudn ciia cdc
mo hinh ARIMA thir nghiém

M6 hinh Hé sb twong quan
BIC o RMSE
ARIMA (p,d,q) dieu chinh (R?)
(0,1,1) 6,066 0,113 | 16,694
(1,1,1) 6,366 0,145 | 17,390

Nhu vay mo6 hinh ARIMA (0,1,1) 18 mé hinh
phti hop nhat vi ¢6 gia tri BIC va RMSE nho.

Buoc 4: Dy bao

Nhitng du bao trung han vé luong vén dau tu

FDI vao tinh Tra Vinh dua trén m6 hinh ARIMA

(0,1,1) dugc trinh bay trong Bang 3.
Bing 3. Két qua dw bdo lwong vén diu tw FDI vao
tinh Tra Vinh

PVT: Triéu USD

. , Gia tri cao Gia tri thap
Thoi gian | Dw bao z P
nhat nhat
Nam 2013 25,72 62,87 11,43
Nam 2014 27,81 64,96 9,34
Nam 2015 29,90 67,03 7,23

Hinh 12 cho thay sé liéu du bao luong von dau
tu FDI vao tinh Tra Vinh cho dén nam 2015 kha
bam sat v6i thuc té. Pidu ndy cho thiy mé hinh
ARIMA (0,1,1) nay di giai thich duoc sy bién
dong cta lugng von du tu FDI vao tinh Tra Vinh.
Tuy nhién dy bao cac diém tiép theo c6 sai s6 16n
hon, chinh vi vay can cap nhat di li¢u thuong
xuyén dé dua ra du bao sat voi thuc té hon.

L < B
3 3

e gy A b Py,

=]
Keét qua du bao qua biéu do:

Hinh 12. Biéu do dw bdo lwong FDI dau tw vio
Tra Vinh trong trung han

Trong thoi gian téi, S& Ké hoach va Pau tu can
¢6 chién lugc cu thé dé thu hat, kéu goi déu tu, can
ddi nguén luc, tao diéu kién hd tro cho don vi dau
tu, trong d6, tap trung thuc déy nhanh viéc trién
khai cac du an 16n dang cho cip phép dau tu. Hoan
thién hé thong van ban chinh sach theo huéng xoa
b6 phan biét d6i xtr va minh bach hoa. Diéu chinh
mé rong cac linh vuc dau tu, dong thoi da dang
hoa cac hinh thirc dau tu. Tiép tuc d6i méi va nang
cao hi€u qua cdng tac xuc tiénv dau tu trong thoi
gian t6i. Day chinh la co s¢ dé chuén bi tot cho
nhitng ludng vén dau tu c6 thé vao tinh, khai thac
hiéu quéa Internet phuc vu cbng tac tuyén truyén
quang ba, kéu goi dau tur tai cac huyén thudc tinh.
4. Két luan

Bai viét mo ta luéng vén FDI dau tu vao
Tra Vinh tr nam 2001 dén 2012. Tuy nhién, ndi
dung chinh cua bai viét 1a du bao lugng FDI dau tu
vao Tra Vinh trong giai doan 2013 - 2015. Phuong
phap Box-jenkins duoc s dung dé xay dung mo
hinh ARIMA du bao. B chinh xac ctia md hinh
ARIMA 1a rat quan trong trong viéc du bao. Cac
két qua du bao cho thiy luong vén FDI diu tu vao
tinh Tra Vinh c¢6 xu huéng tang. Tir két qua dy bao,
céc nha hoach dinh chinh sach nén c6 chién luge
thu hat dau tu phu hop, dap tng duge nhu cu vé
co s6 ha tAng va lao dong lanh nghé.
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