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CHIEN LUGC - CHINH SACH

Du bao san xuat lda viing Dong bang
song Ciu Long dén nam 2030:
Ap dung mo hinh ARIMA

Tém tit

Dong bing song Citu Long (DBSCL) la vua liia chinh ciia cd nudc, chiém trén 50% dién tich
canh tdc, déng gop trén 50% san luong lika va trén 90% lugng gao xudt khdu ciia cd nudc (GSO,
2023). Tuy nhién, do tic dong ciia bién doi khi hdu, dién tich canh tdc va san luong lila cé xu
huwdng gidm trong nhiing nam gan ddy. Nghién citu dp dung mé hinh dy bdo ARIMA va sit dung
dit liéu chudi thoi gian giai doan 1995-2022 du bdo su bién dong sdn lugng, dién tich va ning
sudt liia ciia vimg DPBSCL dén nam 2030. Két qud nghién citu cho thdy, mé hinh ARIMA(1,1,0) la
mo hinh t61 wu dé du bdo sin luwgng liia, trong khi do, mé hinh ARIMA(0,1,0) la mé hinh t6i wu dé
dut bdo dién tich va ning sudt lia ciia vimg. Du bdo dén nam 2030, néing sudt va san luong lia
cila viing c6 xu hudng tdng, lan luot dat 6,83 tdn/ha va 26,71 triéu tin. Trong khi dé, dién tich
canh tdc lia ctia viing ¢é xu hudng gidm nhe va giao dong & mitc 3,75 triéu ha.

HO TRONG PHdC
PHAM XUAN HANG**

Tw khéa: dy bdo, mé hinh ARIMA, sdn xudt liia, Péng bdng séng Citu Long

Summary

The Mekong Delta is the major rice granary of the country, accounting for over 50% of the
cultivation area, contributing over 50% of rice output and over 90% of the country’s rice
exports (GSO, 2023). However, due to the impact of climate change, rice cultivation area and
output have tended to decrease in recent years. The study applied the ARIMA forecast model
and used time series data for the period 1995-2022 to forecast changes in rice production,
area, and productivity in the Mekong Delta region to 2030. Research results show that, the
ARIMA(1,1,0) model is the optimal model to forecast rice output, while the ARIMA(0,1,0)
model is the optimal model to forecast rice area and productivity of the region. It is forecast
that by 2030, the region’s rice productivity and output will tend to increase, reaching 6.83
tons/ha and 26.71 million tons, respectively. Meanwhile, the region’s rice cultivation area
tends to decrease slightly at around 3.75 million hectares.

Keywords: forecasting, ARIMA model, rice production, Mekong River Delta
GIOI THIEU D& cung cap thong tin cho cdc nha
hoach dinh chinh sich xac dinh muc

Theo GSO (2023), tdng dién tich lda clia ving tiéu va chién lugc phét trién nganh, bai

PBSCL niim 2022 dat 3,80 tri¢u ha, ning suit binh quan
dat 6,19 tin/ha, va tong san lugng dat 23,54 triéu tan.
Mic dii ¢6 1¢i thé vé dién tich va diéu kién canh tic, tuy
nhién do tic ddng ctia bién ddi khi hau, su diéu tiét dong
chdy ciia thugng ngudn sdong Mekong, nhu cu st dung
dat cho qud trinh d6 thi héa, va xay dung két cAu ha ting
giao thong 1am cho dién tich dat canh tic, ning suat, va
sdn lugng lda cta ving c6 xu hudng gidm trong nhitng
nim gin diy (Thuy va Anh, 2015; Jiang va cong su,
2019; Kontgis va cong sy, 2019; Dang, Kumar va Reid,
2020). Biéu nay dang de doa dén su phat trién nganh lia
gao clia ving PBSCL trong thdi gian tdi.

*TS., " TS., Trudng Pai hoc Kinh t&€, Dai hoc Hué
" Téac gia lién hé: pxhung@hueuni.edu.vn

bdo nay dp dung md hinh Box-Jenkins
ARIMA dé€ dv bio xu huéng bién dong
clia san lugng, dién tich, va niing suat lda
ctia ving PBSCL dén nim 2030. Mot s6
nghién cttu thyc nghiém da 4p dung mo
hinh ARIMA d€ duv bdo sian xuat lda &
Viét Nam (Khdm, 2000; Hién va cong
su, 2020; Phic va Hung, 2023; Phic va
cong su, 2023) va mot s6 quoc gia trén the
gidi (Suleman va Sarpong, 2012; Biswas
va Bhattacharyya, 2013; Hamjah, 2014;
Sahu va cdng su, 2015). Tuy nhién, chua

Ngay nhdn bai: 25/12/2023; Ngay phdn bién: 11/01/2024; Ngay duyét dang: 19/01/2024
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c6 nghién ctfu ndo tién hanh dy bdo sin
lugng, dién tich, va ning sut lda & viing
DBSCL trong thdi gian gin day.

Nghién cttu nay c6 nhitng déng gép
vé& mit 1y luan va thuc tién nhu sau: (1)
Pay la nghién citu diu tién ti€n hanh 4p
dung mé hinh ARIMA d€ dv bao su bién
dong sén lugng, dién tich, va ning suit
lda cda ving DBSCL. (2) Nghién cdu
cung cAp thong tin hd trg cho cdc nha xay
dung chinh sich diéu chinh muc tiéu va
chién luge phat trién cda nganh lda gao
cta ving PBSCL trong thoi gian tdi.

PHUONG PHAP NGHIEN cUuU

Phuong phap du bao v6i mo hinh
ARIMA

Nghién cttu nay dp dung mo hinh
ARIMA (Box va Jenkins, 1970) dé du
bao sy bi€n dong clia san lugng, dién tich,
ning suat Ida & ving PBSCL. Md hinh
ARIMA dudgc st dung phd bién trong cic
nghién ctiu dv bdo thuc nghiém st dung
dit liéu chudi thoi gian (Hyndman va
Athanasopoulos, 2021; Petropoulos va
cong su, 2022). M6 hinh ARIMA dugc
tich hgp tir md hinh tuhdi quy (AR) va mo
hinh trung binh trugt (MA) va dugc goi la
mo hinh trung binh trugt tich hop tu hodi
quy. Phuong trinh tdng quit ctia mo hinh
ARIMA(p,d,q) dugc thé hién nhu sau:

,z_c+¢1l1+ +¢y,p+03 +e (1)

Trong d6, p 1a bac ty hdi quy, ‘d
bac ha bac; ¢ la bac trung binh trugt; ), 1a
chudi dit liéu ha bac, cdc gid tri y; L Vae,
1an lugt 1a gid tri tré clia )} va ¢,. Cong thtc
(1) dudc dién dat dudi dang ky hiéu dich
chudi 1t (backshift notation) nhu sau:

(I1-¢B-..-9B)(I- B)ly,=c+(1+
OB+ ..+ 0qu) e (2

Trongdo (1-¢,B-.. ¢Bp)1aqua
trinh ty hdi quy bac p (AR(p)) g la qua
trinh trung binh trugt bic ¢ MA(q)); (1
+O0B+ .. + HqB‘f) 1a sai phan bic tht d
cla chu01 quan st y; B1a todn tif 1ui: By
=V BY, =y, y-y,=(-By;vag,
la nhiéu tring.

Quy trinh udc lugng m6 hinh ARIMA
bao gdm 7 bubc, dugc trinh bay chi
ti€t trong nghién cu cda Hyndman va
Athanasopoulos (2021). Trong dé, budc
3-5 c6 thé dudc thyc hién tw dong néu st
dung ham auto.arima() cha goéi forecast
trong phan mém R. C4ch ti€p cin nay
da dugc ap dung trong nghién ctu thuc
nghiém ctia Phic va Hung (2023) va
Phic va cong sy (2023).

Economy & Forecast Review, No. 03/2024

BANG 1: SAN XUAT LAA cdA VONG PBSCL GIAI POAN 199

Nam San lugng (triéu tin) Dién tich (triéu ha) Nang suat (tan/ha)

1995 12,83 3,19 402
2000 16,70 3,95 423
2005 19,30 3,83 5,04
2010 21,60 3,95 547
2015 25,58 4,30 5,95
2020 23,83 3,96 6,01
2022 23,54 3,80 6,19

BANG 2: THONG KE MO TA SAN LUGNG, DIEN TiCH, VA NANG SUAT LUA

cdA VUNG PBSCL GIAI DOAN 1995-2022

Chi tiéu San lugng Dién tich Niing suit
S8 quan sdt 28 28 28
Gia tri trung binh 20,32 3,91 5,16
Do léch chudn 4,01 0,27 0,77
Gia tri nhd nhat 12,83 3,19 3,98
Gia tri 16n nhat 25,58 4,34 6,24
Trung vi 16,09 0,07 0,59
Skewness -0,31 -0,60 -0,29
Kurtosis 1,74 3,47 1,63
Dit ligu

Dir liéu st dung trong nghién cttu nay la dit liéu
chudi thdi gian vé san lugng, dién tich, va ning suit
lda clia ving PBSCL giai doan 1995-2022, dugc tong
hop tir Tdng cuc Thong ké (GSO, 2023).

KET QUA NGHIEN cUU

Thong ké mé ta dit liéu

Nhin chung, qua giai doan 1995-2022, ¢4 sdn lugng,
dién tich, va ning suit lda cia ving PBSCL déu c6
xu hudng ting (Bdng 1). Theo GSO, trong giai doan
1995-2022, sin lugng lda clia Ving ting gan gap doi,
tir 12,83 triéu tAn nam 1995 1én 23,54 triéu tin nim
2022. Ning suit lda ting thém gin 2 tin/ha, tir 4,02
tAn/ha nim 1995 1én 6,19 tin/ha nim 2022. Ngudc
lai, dién tich canh tdc lda cia ving PBSCL ting thém
khong déng Kké, khoédng 0,6 triéu ha, tr 3,19 triéu ha
nam 1995 Ién 3,80 tri€u ha ndm 2022 va c6 xu huéng
gidm manh trong nhitng nim gin day. Piéu nay cho
thdy, viéc mé rong quy mo canh téc lda clia Vung da
dat mic tiém can. Vi th&, viéc gia ting gid tri kinh
t& s&n xudt Ida clia Ving nén tip trung vao viéc tang
nang sudt va chat lu’dng sdn pham st dung cdc nguon
Iuc san xuét hiéu qua d€ t6i thi€u héa chi phi san xuit
va lya chon gidng lia chat lugng cao dé toi da héa 1gi
nhuén cho ngudi trong lda, thay vi nd luc mé rong quy
md san xuat (Ho, 2021; Phic va Hung, 2023).

Kiém tra chudi dit liéu

Théng ké mo ta cdc chudi dit liéu st dung trong mo
hinh dv bio dudc thé hién & Bang 2. Piéu kién d6i véi
chudi dit liéu st dung trong mo6 hinh ARIMA phdi 1a
chudi dirg, do d6 chiing toi da ti€n hanh ki€m tra xem
cac chudi dit liéu nay c6 dirng hay khong.
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HINH 1: BIEU PO SAN LUQNG, DIEN TiCH VA NANG SUAT LAA
cdA VAING PBSCL GIAI POAN 1995-2022
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HINH 2: PO THI ACF VA PACF cdA CAC CHUOI HA BAC 1
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BANG 3: KET QUA U6C LUGNG MO HINH ARIMA PUGC CHON
Chudi | Mo hinh ARIMA Hé so Do léch
di ligu dugc chon uéc lugng | chuén t-value | P-value
Séan lugng |ARIMA(0,1,0)
Drift 0,397| ** 0,171 2,317 0,020
Dién tich |ARIMA(1,1,0)
AR() 0,336 * 0,197 1,704 0,08
Ning suit |ARIMA(0,1,0)
Drift 0,080 *** 0,031 2,597 0,009
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HINH 3: PO THI PHAN DU VA ACF PHAN DU CUA CAC MO HINH
PUGC CHON
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ACF phan du chudi san luvong
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DPé kiém tra tinh difng clia chudi dit
liéu, chiing ta c6 thé biéu dién chudi dir
liéu 1én dd thi va st dung cdc kiém dinh.
Hai ki€ém dinh phd bién dugc dung la:
Augmented Dicjkey-Fuller (ADF) va
Perron-Phillips (PP), hay con dudc goi la
ki€m dinh don vi (unit root test). Két qua
ki€m dinh ADF va PP cho thdy, két qua
ki€m dinh ADF va PP vdi gid tri P-value
> 5%, tic 1a ching ta khong thé bac bd
gid thi€t H Chudi dif liéu c6 nghiém
don vi, dong nghia 1a cdc chuoi dit liéu
hién tai khong dirng. D€ khic phuc diéu
ndy, ching t6i ti€n hanh 13y sai phan
bac 1 va ti€n hanh kiém tra lai v6i ki€m
dinh ADF va PP. Két qua ki€m dinh cho
thay ring, chudi di liéu sai phin cip 1
dirng, tic 1 théa man diéu kién dé€ wéc
lugng mo hinh. P4 thi chudi chudi ha bac
1 (Hinh 1) va d thi ACF va PACF ciia
chudi ha bac (Hinh 2) ciing cho thay, cdc
chudi dit liéu dirng & bac 1.

Xac dinh mé hinh

Viéc xdc dinh md hinh t8i vu chinh
la xac dinh cac gia tri p, d, va g phu hgp
cho m6 hinh ARIMA. Thong thudng, cdc
gid tri p, g dudc xdc dinh dya vao biéu
dd hé so tu tuong quan (ACF) va bang
hé so tu tuong quan titng phan (PACF).
Tuy nhién, viéc xdc dinh thd cong gip
khd khé khin va dé bd sét cdc mo hinh.
P& khic phuc van dé nay, chiing t6i si
dung ham auto.arima() cla goi forecast
trong phan mém R d€ x4c dinh mo hinh
t6i wu. K&t qua kiém tra cho thdy md
hinh ARIMA(1,1,0) 1a t6t nhat d€ du
bdo dién tich lda. Trong khi d6, md hinh
ARIMA(0,1,0) 12 mo hinh t5t nhat d€ du
bdo sin lugng va ning suit Ida clia viing
PBSCL. K&t qu nay khd phi hop véi
k&t qua nghién ctiu gan day clia Phic va
Hung (2023) va Phiic va cong su (2023)
vé du bio dién tich, ning suit, va sin
lugng 1da ctia Viét Nam.

Uéc lugng va ki€ém dinh mé hinh

Két qud u6c lugng cidc md hinh
dugc chon dugc trinh bay § Bang 3. Bé
ki€m tra mic d6 phii hdp ctia mo hinh
dugc chon, ching t6i ti€n hanh phan
tich phan du clia cdc mo6 hinh nay bing
cich st dung bi€u d6 ACF, ki€m dinh
portmanteau va kiém dinh Ljung Box
dé xem phan du clia cic mo hinh nay cé
hoat dong gidng nhu sai s6 ngiu nhién
tring (white noise) khong.

Biéu db phan phéi phan du va biéu d6
ACF cfia phan du ctia cdc md hinh ARIMA
dugc chon dudc trinh bay ¢ Hinh 3.

Kinh t& va Dy bdo, S& 03/2024



K&t qué cho thdy ring, tit cd cdc tr
tuong quan déu nim trong gidi han va c6
phan phdi chudn, cho thdy phan du hoat
dong giong nhu sai sd ngau nhién tring.
K&t qua ki€ém dinh portmanteau test c6
gid tri p (P-value) 16n, cling xdc nhin
riang, phan du clia cdc mo hinh duge chon
1a nhiéu tring. K&t qua kiém dinh Ljung
Box cho thiy ring, gid tri P-value cia
tat cd cdc md hinh déu > 0,05 (Bing 4)
va chdp nhin H, dong nghia ring, tit
cd cdc md hinh dugc chon du bdo 1a phu
hop. Piéu nay ddng nghia riing, ching ta
c6 thé ti€n hanh thyc hién budc ti€p theo
la dy bdo sdn lugng, dién tich, va niang
suat Ita ctia ving PBSCL dya trén hé so
uGc lugng clia nhitng mo hinh nay.

K&t qua du b4o san lugng, dién tich
va niing suit lda ciia ving PBSCL dén
nam 2030

K&t qud du bao cho thdy ring, dién
tich canh tac dugc sy bao ti€p tuc gidm,
trong khi d6 ning sudt va san lugng lia
cia ving dugc du bdo ting trong giai
doan tdi. Cu thé, d&€n nam 2030 dién
tich lda gidm xudng con 3,75 triéu ha,
so v&i nam 2022 (3,80 triéu ha) dién
tich canh tdc lia cta ving PBSCL sé
giam di khodng 0,05 triéu ha. Ngugc
lai, ning suat lda cda Vung dudc du bdo
ting thém khodng 0,6 tdn/ha, tir 6,19 tan/
ha nam 2022 1én 6,83 tdn/ha nim 2030.
Nhd c6 sy gia ting vé ning sudt nén tdng
san lugng lda ctia Ving dugc du bdo tiép
tuc tang tir 23,54 triéu tAn nam 2022 Ién
dat khodng 26,71 triéu tdn nim 2030.

K&t qua du bdo vé sin ludng, dién
tich, va ning suit lda clia ving PBSCL
cho thdy ring, trong thap ky t6i chién
luge phat trién nganh lda gao clia Viing
nén tap trung vao gia ting ning suat, chat
lugng san phdm va 1¢i nhuan kinh t& cho
cdc hd trong lda thay vi md rong quy mo
canh tdc. Bdi, viéc mG rong quy mo da dat
t6i han va c¢6 xu huéng gidm trong thdi
gian t6i. Cac nghién cttu vé do ludng higu
qud k¥ thudt va hiéu qua kinh t&€ canh tic
lda ctia ving PBSCL gan day (Ho, 2021;
Trong Ho va cdng su, 2022; Ho, Hung va
Tien, 2023) cho thay riing, méc do hiéu k§
thuat va hiéu qua kinh t& clia cic nong ho
con thap. Céc nghién cttu nay da dé xuat
ring d€ ting ning sudt va 1¢i nhuin canh
tdc lda clia viing, cic ndng ho can st dung
va phan b8 cic ngudn luc san xuit mot
cdch hiéu qua hon va ddy nhanh 4p dung
céc giong lda chit luong cao d€ ning cao
chit lugng sidn phAm dau ra.
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BANG 4: KET QUA KIEM PINH LJUNG BOX CdA CAC MO HINH

P-value

STT Mé hinh Gig tri Q*
1 [San lugng, ARIMA(0,1,0) 5733 0254
2 |Dién tich, ARIMA(1,1,0) 2,473 0,781
3 Ning suit, ARIMA(0,1,0) 11,547 0,073

BANG 5: KET QUA DU BAO SAN LUGNG, DIEN TiCH, VA NANG SUAT L4A

cdA VANG PBSCL PEN NAM 2030

— Dién fich (friéuha) Nine Suit (i
Kﬁoang tincay | 4 |Khoangtincdy| ;4 [Khoang tin cay
Nim | Gia tri 95% tri du 95 tri du 95%
du bdo | Can Can 2O Can Can 0 Can Can
duiGi trén bio duGi trén | P30 | qugi | trén
2023 | 23,937] 22,160 25,713| 3,770 3,545] 3,995] 6,27 5,949| 6,592
2024 | 24,3331 21,821| 26,846| 3,759 3,384 4,135] 6,35 5,897] 6,805
2025 | 24,730 21,653] 27,807 3,756| 3259] 4253| 643 5,875] 6,987
2026 | 25,127] 21,574] 28,680| 3,755] 3,156 4,354] 6,51 5,869] 7,154
2027 | 25,5231 21,551| 29,496| 3,754 3,067] 44421 6,592 5,874 7,310
2028 | 25,9201 21,569| 30,271 3,754 2,988] 4,520] 6,672| 5,886| 7,459
2029 | 26,317| 21,6171 31,017] 3,754 29161 4,592| 6,753] 5,903| 7,602
2030 | 26,7131 21,6891 31,738[ 3,754 28511 4,6571 6,8331 59251 7,741

HINH 4: PO THI DU BAO SAN LUGNG, DIEN TiCH, VA NANG SUAT LdA

CdA VUNG PBSCL PEN NAM 2030
San lrong, ARIMA(0,1,0)

Dién tich, ARIMA(1,1,0)
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Nghién cttu nay di ti€n hanh dyv bdo sy bi€n dong
sén lugng, dién tich va ning suat lda clia ving PBSCL
dén nim 2030 4p dung mo hinh du bio ARIMA. Két
qué nghién ctu cho thdy, m6 hinh ARIMA(p,d,q) t6i vu
dé dubdo dién tich Iia cia Viing 1a ARIMA(1,1,0), cho
ning suit va sin lugng lia cia Ving 1la ARIMA(0,1,0).
K&t qué dy bdo dén nam 2030 cho thay, dién tich lia
clia ving PBSCL dugc du bao ti€p tuc gidm con 3,75
(2,85; 4,66) triéu ha. Trong khi d6, ning Sud't va san
lugng lda clia viing dude du bdo tiép tuc ting, dat 6,83
(5,93; 7,74) tin/ha va 26,71 (21,69; 31,74) triéu tan.

Nghién citu dé xuét trong thap ky tdi chi€n lugc
phét trién nganh lia gao ctia ving PBSCL nén tip
trung vao gia ting ning suit, chat lugng san phadm, va
lgi nhuan. P€ gia ting ning sudt va Igi nhuin canh tic
lda ctia viing, cdc chinh sdch cAn hd trg gidp cdc ndong
hd canh tc lda st dung va phan bd cdc ngudn lyc sin
xudt mot cdach hiéu qua hon. Bén canh d6, cdc chinh
sach can tap trung thiic ddy viéc d4p dung cdc giong lia
chat lugng cao d€ nang cao chat lugng sidn phadm diu ra
va nang cao 1¢i nhudn cho céc ho trong lda.Q
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