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ABSTRACT

The study focuses on applying the SARIMA model to forecast the
export volume of fishmeal in Vietnam for the last 8 months of 2023,
using R software, Python programming language, and insights
from OpenAl's Artificial Intelligence. The research data was
collected from the General Department of Vietnam Customs from
January 2018 to April 2023. The research findings indicate that
the most suitable model for forecasting is SARIMA(1,0,0)(1,0,0)12.
Applying this forecasting model yields highly accurate results,
closely aligning with export volume. Furthermore, the study
proposes several recommendations for export policy planners.
Specifically, it emphasizes the importance of diversifying export
markets, effectively leveraging opportunities from Free Trade
Agreements (FTAs), implementing rational aquaculture zoning,
and regulating the export volume of fishmeal to avoid domestic
shortages and the paradoxical situation of large-scale imports of
fishmeal from other countries.
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1. GIOI THIEU CHUNG

Theo Cuc Thuy san (2022), tong san lwong bot
C& toan cau trong nim 2022 giam so VGi ndm 2021,
wdc dat 4,83 trigu tan, giam so vai 4,95 triéu tin cua
nam 2021. Peru, nha san xuét bot ca va dau ca I6n
nhét thé gi6i, da dat han ngach cao cho mua ca com
dau tién cua nam 2022, véi tong san luong khai thac
cho phép 1a 3,28 triéu tan, ting 9% so v&i han ngach
nam 2021. Tuy nhién, hoat dong danh bét c4 vao dau
nam 2022 bi tro ngai do thoi tiét xau va ty 1¢ ca con
nhiéu. Piéu nay c6 nghia la ngu dan thu hoach cham
s0 v6i ké hoach trudc khi mua vu két thic, chi dat
26% han ngach ¢ tat ca cac khu vuc trung tam quan
trong & phia Bic vao giita thang 5/2022. Va mua
khai thac két thac vao thang 7 cung nam, Peru chi
dat hon 30% han ngach. Nam nay, san lugng danh
bit c4 con cao, ty I& ca con cao c6 lién quan dén su
chénh léch nhiét 6 nudc hang nam, nhung da gay
lo ngai vé viéc dam bao sinh khdi 6n dinh va duy tri
trir luong. San luong danh bat ca con hién & mirc
xap xi 100.000 tan & khu vuc trung tam phia Béc cua
Peru; néu con sb nay Ién téi 300.000 tin thi mua thu
hoach c& s& ngirng lai, chd dén vu tht hai cia nim
bit dau vao thang 11, ngay ca khi han ngach chua
dat duoc. Chile, nha cung cp bot ca I6n thi hai trén
thé gi6i ciing sut giam tuong tu. Trung Qudc 1a dich
dén cua thi trudong bot ca todn ciu vai sic hap thu
hon 50% tong san luong, tiép theo 1 cac qubc gia
Chau Au nhu NaUy, Bi, Pan Mach,...(Globefish
highlights, 2022). Phan 16n luong bot ca nay dang
dugc cung cap cho nganh nudi trong thiy san trong
nude va la nganh hang dang tiép tuc phaét trién manh
tai qudc gia nay. Theo Cuc Thuy san (2022), trong
bdi canh ngudn nguyén ligu san xuat bot ca tir khai
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thac tu nhién ngay cang khan hiém nhu hién nay, thi
viéc chu dong tim nguon cung thay thé tir phu pham
con ca tra Viét Nam, véi ham lugng gié tri dinh
duong cao, ma gia thanh canh tranh dugc xem la
“mo6 vang” cho nganh cong nghiép ché bién. Khong
chi nganh hang ca tra d()ng lanh xuét khau dang tirng
bude vuon minh tGi cac thi truong kho tinh, ma cac
san pham “hau dug” nhu: bot ca, md ca, dau ca,
xuong va ndi tang ca, ciing 1a nhitng mat he‘mg dang
huat khach khong tuéng. Thi truong trong va ngoai
nude dang “khat” nhing san pham nay. Boi day la
nguon nguyén lidu dau vao, co gia tri rat cao dugc
g dung trong rat nhiéu linh vic: duoc pham, y té,
dinh dudng, thikc dn chdn nuéi va phin bon (Tap
chi dién tir Doanh nghiép va Hoi nhap, 2022).

Cong tac dy béo nhu ciu ban, ciing nhu nhu cau
mua |a hoat dong quan trong dbi vai doanh nghiép
xuit khau thuy san hién nay trong viéc 1ap ké hoach
san xuat. Hon nira ciing 1a co s¢ quan trong di véi
Chinh phua quy hoach viing nudi cé tra hop 1y, diéu
tiét san lugng bot ca xuat khau tranh sy thiéu hut
trong nude nhung lai tang cuong xuat khau, tao su
nghich 1y khi phai nhap khau bot ca tir cac thi trudng
khac voi san lwong rat 1on.

Nghién ciru nay duoc thyc hién nham dy bao san
lwong bot c& xuat khau caa Viét Nam trong 08 thang
tiép theo ciia nam 2023 thong qua mé hinh hdi quy
tich hop trung binh truot c6 yéu té thoi
vu (SARIMA-Seasonal Autoregressive Integrated
Moving Average). S liéu nghién ciru dwoc thu thap
tir Tong cuc Hai quan Viét Nam trong giai doan
thang 01/2018 dén thang 4/2023 (Bang 1).

Bang 1. S6 ligu xuit khau bt ca Viét Nam giai doan 2018-2023

Pon vi tinh: Tdn

Thang Nim

2018 2019 2020 2021 2022 2023
1 18.152,379 11.565,398 13.077,088  16.929,724  22.317,738  25.988,313
2 8.666,357 8.613,232 7.432,186 5.683,957 9.192,118 7.845,459
3 17.589,675 11.221,034 16.063,446 8.247,474 17.275,237 20.774,364
4 19.471,983 14.005,696 23.306,818  20.360,485  19.013,331  13.941,238
5 25.863,306 17.255,616 26.601,542  18.567,302  19.899,600  22.555,638
6 22.365,450 19.230,526 27.257,302  27.882,496  19.751,718 -
7 23.339,963 22.965,770 19.030,781  26.014,758  20.171,953 -
8 21.261,931 22.965,770 13.893,250  18.912,091  23.541,105 -
9 18.288,330 17.250,654 18.062,906  16.657,553  28.471,402 -
10 20.463,429 10.312,204 15.113,830  10.288,918  19.950,377 -
11 15.256,072 15.603,658 16.030,246  12.934,238  25.817,980 -
12 18.152,379 14.623,119 15.139,298  21.729,437  29.580,344 -

(Nguén: Tang cuc Hdi quan Viét Nam)
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Mot sé nhan xét vé tinh hinh xuét khau bot ca
cua Viét Nam hién nay nhu sau: Thi nhdt, trong
giai doan thang 01 nim 2018 dén cudi nam 2022,
xut khau bot ca cua Viét Nam vao céc thi truong da
ghi nhan sy tang truong on dinh. Diéu ndy cho thay
su phat trién va sy tin tuong tir phia cac doanh
nghiép xuat khau va khach hang. Thee hai, thi truong
Trung Quédc Ia mot thi truong rat tiém ning va c6
nhu Cau cao Ve nguon cung cap bot ca. Su gia tang
dan s, nhu cau phat trién néng nghiép nhat 1a linh
vuc néng nghiép hitu co kéo theo nhu cau ngay cang
tang vé phu pham thiy san, n6 déng vai trd quan
trong trong viéc thuc ddy xuit khau bot ca tir Viét
Nam vao Trung Qudc. Nhgn xét cudi cung, tinh
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trang xuat khau phu phim trong thay san cua Viét
Nam ndi chung va bot c& néi riéng gan nhu phu
thugc hoan toan vao thi truong Trung QUOC trong
khi d6 Viét Nam van con tiém ning dé phat trién
linh vuc nay & cac thi truong khac nhu Nhat Ban,
Thai Lan, ...dé tan dung céc co hdi tir cac Hiép dinh
thuong mai tu do (FTA-Free Trade Area), cac doanh
nghiép Viét Nam can tap trung vao nang cao chat
luong san pham, nghién cau va phat trién cong nghé
san Xuat, ting cudng quan ly chat luong, dac biét
chd trong viéc tuan thu cac tiéu chuan qudc té dé
cung cap san pham dap ung nhu cau ngay cang cao
cua thi truong kho tinh khéc.

Quy wéc:

Bai Loan

Nhat Ban

Tat ca
Thai Lan

Trung Quéc

'
2022

Thei gian (thang)

Hinh 1. Do thi so sanh san lwgng xuit khiu bdt ca Viét Nam qua cac thi truong lom giai doan 2018-

Cac md hinh ARIMA cé cac thudc tinh co ban
gidng nhu cic md hinh chudi thoi gian don gian
khéac. Chang c6 thé bao gom cac thanh phan theo
chu ky, theo mua va co s& todn hoc cia md hinh
khéng qué phuc tap. Nhitng mbi quan hé thich hop
nay da ung ho viéc ap dung ARIMA dé dy béo cac
véan d& khac nhau trong mét sé linh vuc khoa hoc,
bao gom ca thily san. Bako et al. (2013) di sir dung
phwong phép Box-Jenkins dé xay dung duong trung
binh dong tich hop tu hdi quy theo mia (SARIMA)
dé theo di hang thang hai loai thiy san c& ho
(Trichiurus lepturus) va c& moi xanh (Amblygaster
leiogaster) & ving bién Malaysia tir nam 2007 dén
niam 2011. Ho da dat duoc du bao 6n dinh cho ca hai

2023
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loai trong nam thang tdi. Hue et al. (2018) da su
dung céc chuc nang ty trong quan va ty twong quan
mot phan (ACF va PACF) dé xay dung cac mo hinh
ARIMA theo mua dé du doan san lugng danh bét
tom va c4 trong tuong lai & hd Songkhla, Théi Lan
tr nam 2017 dén 2020. Ho phét hién ra ring san
lwong danh bat ca ting déu dan 36%, trong khi san
lwong danh bét tdm giam déu dan 15%. Selvaraj et
al. (2020) da xay dung mo hinh ARIMA dé du bao
chudi thoi gian tro lai ciia ca com (Scomberomorus
sierra) va ca dbi (Mugil Cephalus) ¢ ving bién
Colombia bang cach st dung dir liéu lich sir tir ndm
1971 dén nam 2014. Ho phat hién ra rang cudc do
bo clia ca com c¢6 xu hudng ting cho dén nam 2029,
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trong khi cudc db bo caa ca ddi van 6n dinh trong
cing thoi ky. Hau nhu khong c¢6 bat ky tai liéu
nghién cttu ndo c6 san vé du béo san lwong bot ca
xuit khdu & Viét Nam bing cach sir dung mé hinh
SARIMA. Nghién ctru nay duoc thiét ké dé phét
trién md hinh ARIMA (Autoregresswe Integrated
Moving Average) c6 yéu t6 mia vu sir dung san
luong bot ca véi dir liéu lich sir xuat khau dai han tir
Tong cuc Hai quan Viét Nam. M6 hinh nay duoc
chon vi kha ning diéu chinh xu huéng cuc b trong
dir liéu, ma dir liéu trong giai doan trudc co thé dugc
str dung dé du bao twong lai. Do ngudn dir liéu co
tinh mua vu caa chudi thoi gian duoc sir dung,
SARIMA duoc chon dé phét trién. Mo hinh nay
cling hd trg viec mo hinh héa mot khia canh dudi
dang mot ham cua thoi gian.

2. MO HiANH VA PHUONG PHAP
NGHIEN CUU

M6 hinh nghién cau

C6 nhiéu mo hinh khac nhau duoc tng dung
trong viéc du bao cac dir liéu chudi thoi gian. Hién
nay c6 nhiéu phuong phap dé du bao hiéu qua do tré
tiép theo cua dir liéu chudi thoi gian, méi mé hinh
du béo déu c6 uu va nhuoc diém riéng. Tuy nhién,
mé hinh ARIMA rét phu hop di véi nhitng quan hé
tuyén tinh gitra dit liéu hién tai, dir liéu qua khar. Mo
hinh ARIMA lan dau tién duoc dua ra boi Box-
Jenkins, né dugc hinh thanh bai su két hop 3 thanh
thanh phan chinh: AR (Augmented Reality-ty hoi
quy); | (Intergrated-tinh dirng cua chudi thoi gian);
MA (Moving Average-trung binh trugt).

Qua trinh tir hoi quy(AR): M6 hinh ty tuong
quan bac p (viét tat la AR(p)) 1a qua trinh phu thudc
tuyen tinh cua cac gia tri tré ctia n6. Qua trinh qua
tu hoi quy bac p c6 dang nhu sau:

Y=CHdrY it d2Y ot +dp Yipte,

trong do & la nhidu tring.

Doi voi mo hinh AR(1): Khi ¢:=0, Y: tuong
duong véi nhiéu trang; Khi ¢;=1 va c=0, Y tuong
duong véi budc ngau nhién; Khi ¢;=1 va c#0, Y,
twong duong voi budc ngau nhién véi truot; Khi
$1<0, Y ¢6 xu hudng dao dong quanh gia tri trung
binh.

Diéu kién dé qué trinh AR(p) dirng 1 -1< ¢i<1,
i=1,2,...p hay nghiém ctia phuong trinh (i) nam
trong vong tron don vi.

Qua trinh trung binh #ruot(MA): M6 hinh trung

binh truot bac q, viét tat la MA(q), la qua trinh dugc
mo ta hoan toan bang phuong trinh tuyén tinh c6

)
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trong sb ciia cac sai s ngu nhién hién hanh va cac
gia tri tré cta nd. Qua trinh trung binh truot-MA(Q)-
bac q la qué trinh ¢6 dang:

Y=ctert018-11028 2+ - +0ge-g, t=1,2,...0n (2)
trong d6 & la nhidu trang.
Diéu kién dé chudi 1a kha nghich: -1<6i<1,

i=1,2,...q hay nghiém cua phwong trinh (2) nim
trong vong tron don vi.

Quéa trinh trung binh trwot va tw hoi
quy(ARMA): Co ché dé san sinh ra Y, khong chi la
AR hoic MA ma c6 thé két hop ca 02 yéu té nay.
Khi két hop ca 02 yéu t5, mo hinh duoc goi 1a mod
hinh trung binh truot tw hdi quy ARMA. Y: la qua
trinh ARMA(1,1) néu Y; c6 thé biéu dién duéi dang:

Y=0+1Y - 1+00€t+016:-1, 3)
trong do & la nhidu trang.

7 Tong quat, Yt la qua trinh ARMA(p,q) néu Y, co
thé biéu dién dudi dang:

Y[:e‘i‘(l)lYp] +(I)2Yt—2+. . .+¢pY1—p+908t+918t—|+. ..
+eq8[—q, (4)

trong do & la nhidu trang.

Quaé trinh trung binh trueot, tich hop, ti hoi quy
(ARIMA): Mot chudi thoi gian ¢ thé ding hoic
khong dirng. Chudi khong ding goi la tich hop bac
1, dwoc ky hiéu 1a 1(1), néu sai phan bac 1 1a chudi
dirng. Chudi duoc goi 12 tich hop bac d, néu sai phan
bac d 1a mot chudi ding, ky hiéu 1(d). Néu d=0 thi
chudi xuat phat 1a chudi dirng. Néu chudi Y. tich hop
bac d, 4p dung md hinh ARMA(p,q) cho chudi sai
phén béc d thi ¢6 qua trinh ARIMA(p,d,q). Trong d6
ARIMA(p,d,q), d 12 s6 lan sai phan chudi Y: dé dugc
mot chudi ding, p 1a bac tu hdi quy, g 1a bac trung
binh truot, p va q 12 bac twong ung caa chudi ding.
AR(p) 1a truong hop dac biét cia ARIMA(p,d,q),
khi d=0 va q=0. MA(q) la truong hop dac biét cua
ARIMA(p,d,q), khi d=0 va p=0.

Tong quat hon, néu biét cac tham s6 p, g, d, khi
do ta ¢6 thé m6 hinh hoa duoc chuoi Y nhu sau:

Yi=CHd1 Yo+ +pYipt018 1+ 008 g€,
()

trong d6 & la nhidu trang.

Vin d¢ dat ra 1a xéc dinh cac tham s6 d, p, q va
céac tham s6 9, ¢.

Qud trinh trung binh truot, tich hop, tw hoi quy
va co yeu to thoi vu (SARIMA): Tur phuong trinh (5),
trong d6 Y: la chudi dung khi lay sai phan bac d
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chudi xuét phét. Ta viét lai phuong trinh trén dudi
dang céc toan tu treé:

(l-¢1L-¢2 L2- . -(])pr)Yt =
Got(1+01L+. . . +04L Y&

hay ¢p(L)Y=¢ot0q(L )z (6)

Bay giv ta s&€ m¢ rong phuong trinh (6) trong
trueong hop chuoi cé yéu té thoi vu.

Néu chi ¢6 Y, c6 yéu t6 thoi vy, khi d6 phuong
trinh (6) c6 dang:

dp(L)(1-L)Y=dot04(L)er, (7
~ trong d6 (1-L°)Y: tao ra chudi da higu chinh yéu
t6 thoi vu doi vai Y.
Néu chi co & c6 yéu té thoi vu, khi d6 phuong
trinh (6) c6 dang:

Pp(L)Y=ot0q(L)(1-L)er, 8)
trong d6 (1-L%)g, tao ra chudi di hiéu
chinh yéu t6 thoi vu doi véi &
Néu ca Yy va & c6 yéu td thoi vu, khi d6
phuong trinh (6) c6 dang:

Op(L)(1-L2) Y=o t0q(L)(1-LO)er (9)

Chu ky thoi vu s=12 hoic 4 néu chudi thoi gian
quan sat theo thang(hoiac quy). Md hinh trong
treong hop nay ky hiéu la SARIMA(p, d, q)(P, D,
Q)s, V6i P va Q lan luot la bac cua thanh phan mua
AR va MA, D la bac sai phan cé tinh mua, s 1a sé
thoi doan trong mét vong chu ky (Diebold, 2006).

M6 hinh SARIMA da thé hién su vuot troi cia
minh vé do chinh xac va do chinh xac trong viéc du
doan do tré tiép theo cua chudi thoi gian c6 yéu td
mua vu.

Phwong phap nghién cau

Dé xay dung ham du bao, nghién ciu nay st
dung dit liéu 1a san lwong bot ca xuat khau cua Viét
Nam. S6 liéu duoc thu thap Téng cuc Hai quan Viét
Nam giai doan tir thang 01 nim 2018 dén thang 4
niam 2023, bang cach sir dung phan mém R va ngon
ngtt lap trinh Python dugc thuc hién theo theo cac
budc nhu sau:

Budc 1 — Nhan dang mé hinh: Xac dinh cac gia
tri (d, D, p, P, q, Q). Trong do, truéc hét can xac dinh
bac sai phan thuong d, bac sai phan theo mua vu D
va thyuc hién bién d6i chudi thanh chudi dirng. Sau
do, kiém tra biéu d6 cua ham ty twong quan (ACF-
Autocorrelation Function) va ham ty tuwong quan
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rieng phin  (PACF-Partial  Autocorrelation
Function) tai cac tré thuong va tré mua vu; thuc hién
kiém dinh nghiém don vi dé xac dinh bac tw hdi quy
p va tu hdi quy mua vu P, bac trung binh truot q va
trung binh truot mua vu Q.

Budc 2 — Uéc lugng mé hinh: Uésc lugng cac
tham sb, nghién ctu st dung phuong phap uéc
lwong cuc dai hop Iy dé uéc luong gia tri cac tham
s6 nay.

Buoc 3 — Kiém dinh: Kiém dinh tinh hop Iy cia
md hinh SARIMA duoc lya chon, bao gom kiém
dinh cac tham s6 va kiém dinh phan du. Néu kiém
dinh mo hinh duoc lua chon khong théa man thi
quay lai tir giai doan nhan dang dé lya chon mé hinh
khac hop ly hon.

Buwoc 4 — Dy bao: Dua trén mo hinh duoc lya
chon thuc hién du bao gia tri tuong lai cia chudi dir
liéu mua vy, ciing nhu dua ra khoang tin cay cua du
bao. Gia tri tuong lai co thé duoc dy bao cho thoi
diém ké tiép hoac mua vy ké tiép.

3. KET QUA NGHIEN CUU

Kiém dinh tinh dirng, tinh xu thé va tinh moa
vu

Dix liéu duoc sir dung 12 san lwong xuat khau bot
ca cua Viet Nam giai doan tir thing 01 ndm 2018
dén thang 4 nam 2023, dir liéu nay dugc thu thap t
Tong cuc Hai quan Viét Nam véi 63 quan sat (Hinh
2)
Bang 3. Két qua kiém tra tinh xu thé cia chudi

dir ligu

Kiém dinh tinh xu thé: MannKendall(ts. Total)
Xac xuat thong

Thong ké tau

ké tau
Mann-Kendall _ 2-sided p-value
Trend Test "~ %129 013497

Gi trj p-value=0,13497>0,05, két lugn chudi khdng c6

tinh xu the ¢ mic y nghia 5%.

Bing 4. Két qua kiém tra tinh dirng cia chudi dir
ligu

Kiém dinh tinh dimg: Augmented Dickey-Fuller
Test

data: ts.Total Théngkét  Xac xuat thong ké t
Dickey-Fuller -4,0473  p-value=0,01327

Gié tri p-value=0,01327<0,05, két lugn chudi cé tinh
ding & makc y nghia 5%.
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Hinh 2. P6 thi san lweng xuit khiu bt ca Viét Nam

Cdn cir vao dé thj phan bé cho thdy chudi di liéu xudt khdu cé yéu té muia v, khdng cé yéu té xu thé.

Bang 5. Két qua kiém tra tinh mua vu cia chudi dir ligu

# Elliot, Rothenberg and Stock Unit Root Test #
Test of type DF-GLS detrending of series with intercept and trend

Call:
Im(formula = dfgls.form, data = data.dfgls)
Residuals:

Min 1Q Median 3Q Max
-12736  -3458 -319 2706 8381
Coefficients:

Estimate Std. Error t value Pr(>lt|)
yd.lag -0,8998 0,2100 -4,284 7,59e-05 ***
yd.diff.lagl 0,3393 0,1872 1,813 0,0754 .
yd.diff.lag2 0,3016 0,1700 1,774 0,0817 .
yd.diff.lag3 0,1713 0,1501 1,141 0,2589
yd.diff.lag4 0,1965 0,1467 1,340 0,1859

Signif. codes: 0 “***’ (0,001 ‘*** 0,01 **0,05°.>0,1°"1

Residual standard error: 5092 on 54 degrees of freedom
Multiple R-squared: 0,3376, Adjusted R-squared: 0,2763
F-statistic: 5.505 on 5 and 54 DF, p-value: 0,0003632
Value of test-statistic is: -4,2843
Critical values of DF-GLS are:

1pct 5pct 10pct
critical values -3,58 -3,03 -2,74

Gia tri p-value=0,0003632<0,01, két lugn chudi di lidu c6 tinh mlia vu ¢ mize ¥ nghia 1%.

Nhan dang md hinh duong vién. Tuy nhién, dén do tré thir 12 lai kha lon
va vuot ra ngodi duong vién, diéu nay cho thay
chudi dir liéu nghién ctiu cd tinh thoi vu va chu ky
Iap lai caa chudi nay la s=12.

Nhan dang mé hinh dugc thyc hign qua gian do
tw twong quan, ket qua tai Hinh 3 cho‘théy‘ hé so6 tu
twong quan tir do tré tha 1 trg di déu nam trong
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Tir két qua phan tich d6 thi ty twong quan va tu
tuong quan tirng phan, nghién ciru d& xuit mot thuat
toan tim kiém cac md hinh SARIMA dya vao gia tri
AIC (Akaike Information Criterion), BIC (Bayesian
Information Criterion), RMSE (Root Mean Square
Error) va SSE (Sum of Square Errors) hop ly trén

Tdp 59, S6 6D (2023): 237-247

nen tang ngon ngir lap trinh Python, duoc tich hop
sin trong R nhiam tim kiém c4c mo hinh
SARIMA(p,d,q)(P,D,Q) cho chudi dit liéu voi s=12.
Sau d6 dung gié tri AIC va BIC bé nhat d& xuit mo
hinh SARIMA t6i wu cho chudi dir liéu du bao.
(Thuat toan chi tiét xem phan phu luc).
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Hinh 3. Gian d6 tu twong quan

Tir két qua cua thuét toan va thuc nghiém lai trén
phan mém théng ké R, nghién ctru dé xuat mé hinh
du bao chudi di licu 12 SARIMA(L,0,0)(1,.0,0)1z,
vé6i cac chi s6 ude lwong Bang 6 va gian d6 tuong
quan phan du tai Hinh 4. Qua d6 thi Standardized
residuals cho thiy tinh ddng nhat cua sai s6, d thi
ACF of residuals biéu thi sy trong quan tai cac do
tré. Qua hai d6 thi nay c6 thé két luan md hinh du
bao dd bao gom du thdng tin va khong can diéu
chinh thém céc tham sb. Twong tu cho d6 thi Normal
Q-Q Plot of Std Residuals véi cac diém trén do thi
phan bé déu xung quanh duong chéo va sai s6 co
tinh gan vai phan phéi chuan. D6 thi p-values for
Ljung-Box statistic cho céc gia tri p-values 16n hon
ngudng y nghia 5% qua d6 cho thay khéng c6 bang
chung bac bo gia thiét ring sai sb 1a doc lap khong
tu do va md hinh dy béo c6 thé xem Ia pht hop.
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Bing 6. Két qua wéc lwgng mé hinh chwa hiéu

chinh
He s6: AR1  SAR1 Hg sb chin
€ 80 04501 05174 18792262
b5 léch 01115 0,1149  1758,898
chuan

sigma”*2 estimated as 19578083: log likelihood = -
630,07, aic = 1268,14

U'éc lwgng mo hinh

Két qua wéc lwgng md  hinh
SARIMA(1,0,0)(1,0,0)12 qua Bang 7 cho thdy cac
chi s wdc luong c6 déu ¢ ¥ nghia théng ké & muc
y nghia 1a 1%.
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Model: (1,0,0) (1,0,0) [12] Standardized Residuals
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Hinh 4. P6 thi va gian dé ty twong quan phan dw cia mo hinh
Bing 7. Két qua wée lwgng mo hinh SARIMA(1,0,0)(1,0,0)12
Bién phy thudc: sarima(ts.Total,1,0,0,1,0,0,12)

Bién H¢é s6 Do léch chuin Thong ké t Xdc suat thong ké t
AR(1) 0,4501 0,1115 4,0366 2e-04
SAR(1) 0,5174 0,1149 4,5013 0e+00
Hé s chin 18792,2623 1758,8976 10,6841 0e+00
i j AIC=19,81475 AlCc=19,821 B1C=19,94968
Residuals from ARIMA(1,0,0)(1,0,0)[12] with non-zero mean
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Hinh 5. Do thi va phan b phan dw ciia mo hinh
Kidm dinh mé hinh nhiéu trang caa md hinh. Thir nghiém Ljung-Box,

N ) L Bang 8 cho thy gia trj théng ké Q=7,2445 va xé4c
_ Kiém dinh cac tham so theo Hinh 5 tat ca cac goc xuét théng ké p-value=0,7789 Ién hon rét nhiéu sb
déu nam trong duong giGi han, vi thé phan du no 1a
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v6i 0,05. Do d6 c6 thé két luan phan du cua mo hinh

la déc lap.

Bang 8. Két qua thir nghiém Ljung-Box phan dw
cia mo hinh

Ljung-Box test data: Residuals from

ARIMA(1,0,0)(1,0,0)[12] with non-zero mean

Q* df  Xac suit thong ké Q
7,2445 1 0,7789
df md hinh: 2. Tong tré sir dung: 13

Két qua kiém dinh nhu Hinh 6 cac nghiém thuc
ciia AR déu nam trong vong tron don vi. Do d6 c6
thé két luan mé hinh SARIMA(1,0,0)(1,0,0)12 phu
hop vai chudi dit liéu nghién cuu.

Inverse AR roots

1.0-

UnitCircle

® Within

Imaginary

0.0 05 10

Real

Hinh 6. Gian dé tw twong quan caa phan dw

Bang 9. Po lwdng mike dg chinh xac cia dw bao

Tdp 59, S6 6D (2023): 237-247

Dw bao

Qua Bang 9, nghién ciru ¢ mot sé nhan xét vé
két qua do luong mue do chinh xac cua du b4o. Chi
s6 ME (Mean Error) = -14,99683<0, va MPE (Mean
Percentage Error) = -9,173951<0 cho gia tri du bao
thap hon gia tri thuc té va % sai khac giira gia tri du
bao va thyc té trong duong MPE~9,2%<10%. Chi
s6 MASE (Mean Absolute Scaled Error)
0,7679887<1, cho thiy mé hinh dy bao tét hon md
hinh hdi quy gian don. Két qua ACF1
(Autocorrelation  Function at Lag 1)
0,04048797~0, c6 thé n6i md hinh chudi dit liéu du
bao khong c6 tinh twong quan tuyén tinh déng ké,
phu hgp véi mdé hinh ARIMA/SARIMA du bao
chudi thai gian c6 tinh chat ngau nhién.

Xu hudéng bién dong san lwong bot cé xuat khau
du bao thé hién Hinh 7 cho thay két qua du béo bam
st vai s6 lieu thuc té. Tuy nhién, két qua du bao 03
thang cudi nam 2022 va 04 thang dau nam 2023 c6
nhiéu khoang du béo sai khuynh huéng, gan nhu
cho két qua du bao tré hon 01 ky so véi thuc té.
Nguyén nhan c6 thé mo hinh chua thé hién chinh
X4c c4c bién dong gan nhat, ciing nhu wéc lwong kip
thoi xu huéng méi. Theo nghién ctu danh gia két
quéa du bao khong anh huong dén qua trinh du bao
(06 thang hozdc 01 nam) va hiéu qua thyc té cua két
qua nay. Do két qua dur bao tiéu thy bot ca gian tlep
chi ra rang ngudi nudi ca thuong pham phai can dbi
nang lyc san xuat (nudi) cua minh trong 01 chu ky
san xuat (nuoi). Thong thuong, hién nay nudi ca tra
tir 6-8 thang, ca rd phi tir 5-6 thang, tdm thé chan
trang tir 4-6 thang,. ..

Chi sé ME RMSE MAE MPE MAPE MASE ACF1
Két qua -14,99683 4424713  3684,189  -9,173951  25,53735 0,7679887  0,04048797
Bing 10. Két qua dw b4o nim 2023

Pon vi tinh: tdn
Thing 5 6 7 8 9 10 11 12
S6 liu 20.724,54 20.152,31 21.540,05 23.930,95 19.450,36 22.453,74 24.38574 22.520,73

Nghién ctu tiép tuc van dung md hinh SARIMA
dé du béo san luong bot ca xuat khau cua Viét Nam
trong giai doan tiép theo tir thang 5/2023 dén thang
12/2023. Két qua thé hién qua Bang 10, db thi dy
bao Hinh 8.

‘Qua dd thi du bao (Hinh 8) cho thdy tir day dén
cudi nam 2023 san lugng xuat khau bt ca cua Viét
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Nam ¢6 xu hudng giam so v&i nam 2022, nhu vay
cac nha hoach dinh chinh, doanh nghiép xuét khau,
ngudi nudi thity san c6 thé van dung két qua nay dé
Xuit chinh sach hd trg xuat khau, chi dong san xuét
va c6 ké hoach tha gidng phu hop.
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Quy wdc:
—— Du bao
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2022 2023

Hinh 7. Pé thi so sanh két qua dw bao véi gia tri thuc té nim 2018-2023
Forecasts from ARIMA(1,0,0)(1,0,0)[12] with non-zero mean
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Hinh 8. Do thi du bao giai doan 5/2023 dén 12/2023

4. KET LUAN VA KHUYEN NGHI

Nghién ciru cho thay véi chudi dit lidu da thu
thap thi mé hinh SARIMA(1,0,0)(1,0,0)1> cho két
qua du béo bam sat vai thuc té. Tuy nhién, két qua
du bao trong nghién ciru nay chi 1a phwong phap ndi
suy dua trén dit liéu. Panh gia chung mé hinh
ARIMA/SARIMA du bao 4p dung thuc té doi hoi
nghién ctru phai tinh chinh nhiéu 1an cac tham sé mo
hinh va dé c6 thé cai thién do chinh xac cua du béo
cin nghién ctru thém cac phwong phap du béo
khac nhu Transformer, LSTM (Long short-term
memory), Prophet hodac ca&c mé hinh may hoc tién
tién khac. Tir d6 co thé so sanh két qua du béo nay
nham xéac dinh mot phwong phéap du béo téi wu nhat.
Két qua dy bao ciia md hinh cho thiy san luong xuét
khau bot ca cua Viét Nam véi 08 thang cudi nam
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2023 ¢6 xu huéng giam so cuing ky nam 2022, diéu
d6 cho chung ta thay tinh hinh xut khau bét ca noi
riéng va xuat khau thay san néi chung c6 dau hiéu
suy yéu rd rét. Theo két qua du béo trong khoang
thoi gian tir thang 3 nam 2022 dén 4 nim 2023 cho
két qua tré hon mot ky so vai thuc té. Két qua nay
cling phan anh han ché caa mé hinh SARIMA d6i
v6i chudi dir liéu on dinh, it bién dong l6n. Theo
nghién cttu nhan dinh, do thuc té xuét khau bot ca
cta Viét Nam phu thudc hoan toan vao thi truong
Trung Quodc, khi Trung Quéc thay doi cac chinh
sach lap tirc anh hudng dén tinh hinh xuat khau cua
Viét Nam, cu thé tir ngay 01/01/2022 Trung Quéc
chinh thirc &4p dung Lénh 248 (Quy dinh Pang ky
doanh nghiép nhap khau thuc pham) va Lénh 249
(Bién phap quan Iy an toan thuc phiam nhap khau).
Theo d6 toan bo doanh nghiép nudc ngoai xuét khau
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sang Trung Qudc déu phai dang ky véi Hai quan
Trung Qudc va co quan nay yéu cau cac mat hang
thuc pham, trong d6 c6 ndng san, bot ca, nhap khau
vao nudc nay phai dap tmg quy dinh méi Ve dang
ky, kiém tra, dan nhan, cong nhan va Cap ma s6. Nhu
vay, giao dich hang hoa, néng san vao thi truong
d6ng dan nhét thé gioi dang co6 rat nhiéu tiéu chuan
ky thuat khit khe, khong con “dé tinh” nhu trudc.
Dic biét, canh cira xuat khau tiéu ngach qua duong
bién mau s& khep lai, cac doanh nghiép Viét Nam
phai xay dung tiéu Chuan thay doi cach thac san
XUt de dap ung cac yéu cau mai co thé tiép tuc xuat
khau 6n dinh sang thi truong nay (Bo Ngoai giao
Viét Nam, 2021). Béu nay dan dén nguyén nhan
hang héa bi tn w, dinh tré & cac cira khau cua Viét
Nam va tir quy 2 nam 2023 cac doanh nghiép xuét
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