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TOM TAT

Nghién ctru nay st dung mé hinh GM (1,1) va m6 hinh DGM (1,1) dé du bao gia tri
kim ngach xuit khau cua Viét Nam giai doan 2025 — 2030 dua trén b dit liéu dwoc thu thap
tu Téng cuc Hai quan thuoc B9 Tai chinh giai doan 2013 — 2023. Thong qua két qua mo
phong, nghién ctru cho thay ca hai mé hinh déu phu hop dé dy bao gia tri kim ngach xuat
khau ctia Viét Nam véi d6 chinh xéac trén 90%. Tuy nhién, mé hinh GM (1,1) mang lai két
qua dy bao tot hon so v&i mé hinh du bao DGM (1,1) v6i @6 chinh xac dat 95,63%. Do do,
mo hinh GM (1,1) duoc uu tién dé xuat dé du bao kim ngach xuat khau cua Viét Nam giai
doan 2025 —2030. Két qua du bao cung cip vién canh tuong lai cia nén kinh té va 1 co so
1i thuyét dé cac nha hoach dinh kinh té vi mo, cac co quan ban nganh, ngay ca chinh doanh
nghiép co dinh hudng, 1ap ké hoach phat trién va xdy dung chién luoc trong giai doan méi.

Tir khéa: Dy bao, do chinh xac, gid tri kim ngach xudt khau, mé hinh GM (1,1), Mo hinh
DGM (1,1).

USING THE GREY FORECASTING MODEL TO FORECAST VIETNAM'S
EXPORT TURNOVER VALUE FROM 2025 TO 2030

ABSTRACT

This study uses the GM (1,1) and the DGM (1,1) model to forecast the export turnover
value of Vietnam in the period time of 2025 — 2030 based on the historical data set collected
from the General Department of Vietnam Customs under the Ministry of Finance in the period
of 2013 —2023. Based on the simulation results, the empirical study shows that both models
are suitable for forecasting the export turnover value of Vietnam with an accuracy (MAPE
value) of over 90%. However, the GM (1,1) model gives better forecasting results than the
GM (1,1) forecasting model with a MAPE value of 95.63%. Therefore, the GM (1,1) model
is prioritized to forecast Vietnam's export turnover in the period of 2025 — 2030. The forecast
results provide a future perspective of the economy and are a theoretical basis for
macroeconomic planners, agencies, and even businesses to orient, plan development and build
strategies in the near future.

Keywords: Accuracy, Discrete grey model, export turnover, forecast, GM(1,1),
DGM (1,1).
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1. PAT VAN PE

Xuit khau 1a mot trong ba linh vuc thic
day tang truong kinh té (hai linh vyc con lai
gom dau tu va tiéu dung). Trude hét, xut
khau 13 mot trong nhiing ngudn thu vO cung
quan trong ctia quoc gia. Khi gia tri xuét khau
tang, thu nhap quoc dan cling vi vy ma tang
1én. Piéu nay gitp cai thién doi séng cua
ngudi dan va thic day ting truong kinh té.
Theo Tong cuc Thong ké, xuat khau da dong
g6p khoang 19% vao GDP Viét Nam nam
2023. Ngoai ra, linh vyc nay tao ra nhiéu viéc
1am cho nguoi déan trong nudc, diéu nay giip
giai quyét van dé that nghiép va gop phan x6a
do6i giam nghéo. Theo thdng ké cta BO Lao
dong — Thuong binh va X hoi, tinh dén thang
9 nam 2023, c¢6 khoang 12,5 tri€u lao dong
dang 1am viéc lién quan dén hoat dong xudt
khau, chiém khoang 30% tong s lao dong
(trong do co khoang 6,5 triu lao dong truc
tlep tham gia vao san xudt hang hoa xuat
khéu, s6 con lai hoat dong lién quan dén dich
vu xuat khau nhu: logistics, van tai, thuong
mai...). Hon nira, xuét khau 1a mot dong luc
thac day chuyén dich co céu kinh té. Ti trong
gi4 tri xuit khdu cia nhom nganh hang cong
nghiép ché bién, ché tao trong tong kim ngach
xuat nhap khau ting tir 53,6% nam 2010 1én
gin 85% vao nam 2023. Cubi cung, day la
hoat dong giup Viét Nam hoi nhap kinh té
qudc té. Theo thong ké ctia Bo Cong Thuong.
Viét da ki két, thuce thi va dang dam phan 19
Hiép dinh thuong mai tw do (FTA) tinh dén
thang 5 ndm 2024. Cac Hi¢p dinh nay da va
dang tao diéu kién cho cac hoat dong xuat
khéu sang cac thi truong 1on, tao co hdi cho
Viét Nam thyuc hién giao luu dac biét trén linh
vuc kinh té véi cac qubc gia trén thé gidi
(Nguyén Si Diing, 2023).

Theo dir liéu cua Co quan Tinh bao Trung
wong Hoa Ki (CIA), kim ngach xuit khau
(KNXK) hang hoa cua Viét Nam hién dung
thir 24 thé gi6i va dung thi 2 khu vuc DPong
Nam A (sau Singapore) (CIA, 2024). Du bao
kim ngach xuét khau 1a cong cu gitip hitu ich
gitip cac bén lién quan nhu chinh phu, doanh
nghiép... c6 thé dua ra cac quyet dinh chién
luge, giam thiéu rui ro va t6i uu héa loi ich
kinh té.

S6 17 (06/2025): 42 — 48

Chinh vi vay, viéc du bao chi ) nay trd
nén quan trong va duge nhiéu nha nghién ctru
quan tdm. Inas va Kartikasari (2024) da st
dung mo hinh dy bao ARIMA va mé hinh cai
tién ARIMA duya trén tht tu uu tién dé du bao
gia tri KNXK cua Indonesia dya trén dir liéu
hang thang tir thang 1 nim 2017 dén thang 12
nam 2021, két qua nghién ctru cho thdy mo
hinh cai tién ARIMA duya trén thir tu wu tién
dem lai két qua dy bao chinh xac hon sb voi
md hinh ARIMA véi chi s6 MAPE cho b dit
liéu hudn luyén 1a 3,94% va bo dit lidu kiém
tra (ngoai mau) 1a 9,91%. Ngoai ra, vio nim
2008, Paresh va Seema (2008) da st dung mo
hinh ARMAX dé dy biao KNXK va nhap
khéu hang hoéa cua Fiji dua trén bo dit liéu tur
nam 1975 dén nam 2002. Két qua nghién ctru
cho thay ring mé hinh ARMAX rat phu hop
dé du bao kim ngach xuat khau va nhap khau
hang hoa cua Fiji voi phan trdm sai sb tuyét
dbi trung binh (MAPE) 1a 5,666%. Nguyén
Thi Ngoc Diép (2022) da xay dung mo6 hinh
du bao dua trén mé hinh SARIMA két hop
v6i bo bo dit ligu tir nim 2004 dén nam 2018
dé du bao KNXK cua Viét Nam giai doan tur
6/2021 dén 12/2021. Két qua nghién ctru cho
thdy mo6 hinh SARIMA phu hop dé du bao
trong truong hop nay véi phan trim sai sd
tuyét dbi trung binh (MAPE) 1a 0,45%.
Nguyén Minh Hai va cs. (2020) di du bao
KNXK str dung phuong phap giam chiéu dya
vao thu thuat Kernel. Két qua nghién ctru cho
thiy mé hinh mang lai d6 chinh xac cao.

Mo hinh dy bao Xam dugc giao su Deng
dé xuit vao nhimg nam dau thap nién 1980
(Liu & Yang, 2012). M0 hinh nay la mot phan
quan trong trong li thuyét hé thong Xam Vi
sy uu Vi€t trong viéc xu 1i lién quan dén van
dé hé thong thong tin khong chic chan va sir
dung bo dit liéu it (it nhét 1a bén diém dit liéu)
cling c6 thé xay dung dwoc mé hinh hanh vi
c6 d6 chinh x4c cao. Vi vay, noé dugc ap dung
pho bién trong céc linh vure nhu: ning lugng
(Li va cs., 2012), tai chinh va kinh té (Askari
& Askari, 2011), cong nghé ban dan (Hsu,
2011), du lich (Vu & Phan, 2023), logistics
(Wang & Phan, 2014).

Hién nay, chua c6 nghién ctru nao st dung
mo hinh dy bao Xam d¢€ du bao gia tri KNXK
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cua Viét Nam, Vi vay, bai bao nay dé xuét hai
mo hinh du bao d6 1a GM (1,1) va m6 hinh
DGM (1,1) véi muc dich: (1) Kiém tra xem
liéu m6 hinh dy bao Xam cé phu hop trong
viéc du bao gia tri KNXK cua Viét Nam hay
khéng? Cai thién hiéu suét chinh xac ctia mé
hinh dy bao, (2) Giup cac co quan quan li vi
mo nén kinh té dua ra nhitng quyét sach dung
trong viéc quyét dinh xay dung chinh sach
cling nhu dinh huéng phat trién nén kinh té
trong tuong lai.

2. PHUONG PHAP NGHIEN CUU

2.1. M6 hinh GM (1,1)

M6 hinh GM (1,1) la trudng hop dac biét
cua mO hinh GM (n,m) v6i n la bac cua
phuong trinh vi phan va m 1a s lugng cac bién
dugc dua vao mo hinh. Nhu vay, moé hinh GM
(1,1) dugc xay dung dua trén phuong trinh vi
phéan bac 1 va 1 bién (Li va cs, 2011). Trong
cac md hinh du bao Xam, hdu hét cac nha
nghién ctru déu uu tién st dung mé hinh GM
(1,1) vao du bao cua ho vi md hinh nay tinh
toan don gidn va mang lai d6 chinh xac cao.
Mo hinh GM (1,1) dugc mo ta thong qua 6
budc nhu sau (Wang & Phan, 2014):

Budre 1: Gia st rang x© 1a chudi dir liéu
khong am.
X(O) = (X(O) (1), X(O) (2),...X(O) (n)), nz 4, (1)
v6i n 1a chiéu dai chudi dir liéu.

A o xOG)

Buwéc 2: Tinh cac gia tri cua chuoi

x® bang cach st dung phuong phap cong
tich ltiy:

X0 =x"1),x7(Q2),..x" (n)) @)
k
xV(ky =Y x),k=23,...n
voi i=1

(O] _ (0
va X0 =x" ()

Buée 3: Thiét 1ap phuong trinh cia md
hinh dy bao GM (1,1).

ETE) | e (=
dk (3)
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Budc 4: Tinh gia tri cic tham s a va b
trong m6 hinh GM (1,1).

Gia tri tham sb a va b ciia mé hinh GM
(1,1) duoc tinh dwa trén phuong phap binh
phuong to6i thiéu, cu thé nhu sau:

i :m — 8Ty 18Ty

“)
Trong do:
-05x(x" Q) +x" (1) 1 x?(2)
1 1 (0)
5o -05x(x"3)+x"2) 1 E: 3)
-0.5x(x"m)+x"(n-1) 1 x(n) (5)

Budée 5: Thiét 1ap cong thirc dé tinh cac
gia tri dy bao cia mo hinh.

V(k+1) = |:x(0) ) —b}e“’f +2
a a

k =1,23..n,n+1,... (6)
Budce 6: Tinh cac gia tri du bado cua mo
hinh GM (1,1) st dung cong thirc sau:
O+ =Yk +1) -z (k)

k = 1,2, ..... (7)

Hoac

0%k +1)= [x(o)(l) —é}e'“k(l—e“)
“ ®)
2.2. M6 hinh DGM (1,1)

Cac budc tinh toan ctia md hinh du bao
DGM (1,1) duge Nguyen va cs. (2022) tém
tat thdng qua cac budce sau:

Buée 1: Gia sir rang chung ta c6 dit lidu
chudi gbc khong am X

X0 =0 W0,x72s x| 0> 4 (g)

Buwéce 2: St dung phuong phap cong don
tich luy (/-4GO) dé xiy dung chudi X w
nhém lam cho chudi dit liéu ban dau X (0) tang
dan bang cong thirc sau:

k
XV =Y x"),k=12,..n
i=1

(10)

Trong do (1) =x(1)

X O = {0 ),xV(2),.., xV (1)
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Budre 3: Thiét lap mo6 hinh du bdo DGM
(1,1) boi ham sau:

xV(k+1) = gx" (k) + B, (11)

Trong do Bi va P 1a cac tham sb ciia mo
hinh du bao.

Budéc 4: Pé tinh cac tham sb A VéﬂZ
chung ta st dung phuong phéap binh phuong
bé nhat (OLS) theo ham sau.

ﬂl T -1 ~T
=(C"C)"'C'E
{ﬁj (G ®) "

(12)

. A . ~ Y
Trong d6 ma trdn B va ma tran ~” duoc

xac dinh boi:

x(l)(l) 1 x(‘)(z)

o) (O]
o| M@ 1) |<'®
xMm-1) 1 x(n)

Nghiém cua m6 hinh DGM (1,1) dugc
biéu dién dudi dang ham sau:

004 = )+ L "2 < B
k:0,1,2,...,n_1 (13)
Trong do: (1) =x" (1)

) oo xOp)
Bwéc 5: Gia tri du bao cua duoc
tinh toan bang cach ap dung phuong phap
X 2 (1)
nghich dao cong don tich luy (I-AGO) * (k)
theo cong thirc sau:

Ok +1) = 2V (k +1)— 2V (k)

k = 1,2,3,... (14)
2.3. D¢ chinh xic cia mo hinh du bao
Hién nay, c6 rat nhiéu chi sb dé do luong
d0 chinh xac cia moé hinh dy bao nhu sai s
tuyét doi trung binh (MAE), sai sO0 binh
phuong trung binh (MSE), sai sé phan tram
tuyét d6i trung binh (MAPE) hay 1a sai sb
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trung phuong (RMSE)... Tuy nhién, chi s6
MAPE dugc nhiéu nha khoa hoc str dung hon.
Vi vay, chi s6 nay dugc sir dung trong nghién
ctru ndy va dugc tinh theo cong thic sau:

1

xO k) - 2 (k)
MAPE = —Yioi | o

oo | X 100%

(15)
Véi: x(©(k): Gia tri thuc té tai thoi diém k
£ (k): Gia tri du bao tai thoi diém k

Thang d4nh gia cta chi s6 MAPE duoc chia
thanh 4 cap nhu sau (Wang & Phan, 2014):

Bang 1. Thang danh gia MAPE

Chisdé <10% 10%— 20%— >50%
MAPE 20% 50%
Thang  Xuat Tot Chap Khong

danh gia  sac nhéan dugc chap nhan

2.4. Cong cu va ham dwgc sir dung

Dé tinh toan va md phong mé hinh du bao
Xam GM (1,1) va DGM (1,1), nghién ctru
nay st dung phan mém Microsoft Excel. Dé
thuc hién tinh toan gia tri tham s6 cua hai mo
hinh trén, nghién ctru sir dung cac phép tinh
co ban va 02 ham hitu ich d6i v6i viéc nhan
ma tran voi ma tran “ham Mmult (ma tran 1,
ma tran 2)” va tinh ma tran nghich dao “ham
Minverse (ma tran)”. Pay la hai phép tinh co
ban dé tinh toan gia tri cta cac tham sb c6
trong mo hinh sau khi thyc hié€n cac phép tinh
trén phan mém Microsoft Excel.

3. NOI DUNG NGHIEN CUU
3.1. Dir ligu

Gia tri KNXK cua Viét Nam giai doan tur
nim 2013 dén nam 2023 duoc thu thap tir
website ctia tong Cuc Hai quan thudc Bo Tai
chinh va duogc trinh bay tai Hinh 1.

Hinh 1 cho thdy rd KNXK ctia Viét Nam
tang déu qua cac nim. KNXK nam 2022 dat
371,3 ti USD, ting hon 200 ti USD so véi
nam 2013. Tuy nhién, tir nam 2022 dén 2023
ching ta thiy KNXK giam tir 371,3 ti USD
xudng con 355,5 ti USD.
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(Nguon: Tong cuc Hai quan)

Hinh 1. KNXK cua Viét Nam giai doan 2013 — 2023

3.2. Két qua dw bso ciia md hinh GM (1,1)

Két hop bo dit lidu dugc thu thap tir nim
2013 — 2023 va thuat toan cia mo6 hinh du
bao GM (1,1) duoc trinh bay & phan 2.1,
nghién ctru da tim ra gia tri tham sb a = —
0,1015 va b = 134,3283 va xay dung duogc
mo hinh hanh vi GM (1,1) dé dy bao gié tri
KNXK cta Viét Nam nhu sau: x(k) =
1461,5815 e~ 01015+(k=1) _ 1329 4565,

Két qua va sai s6 ctia md hinh du bao duge
thé hién chi tiét & Bang 2.

Bing 2. Két qua dw bao KNXK ciia
Viét Nam sit dung mé hinh GM (1,1)

Két qua ¢ Bang 2 thé hién rang, m6 hinh
GM (1,1) phu hgp voi viéc dy bao gia tri
KNXK cua Viét Nam véi d0 chinh xac ciaa
du bao dat 95,63% (>90% nén dat mirc danh
gia Xuét sz“ic). Mat khac, phﬁn tram sai léch
clia cac gia tri tir ndm 2013 dén nim 2023 dao
dong trong khoang tir 1,33% dén 9,13%, diéu
d6 cho thay rang hiéu qua ciia m6 hinh du bao
GM (1,1) 1a rat dang tin cay.

3.3. Két qua dy bio clia mé hinh DGM
(1,1)
Béng 3. Két qua duy bao KNXK ciia

Viét Nam sir dung mé hinh DGM (1,1)

Nim Gia trg Gia tri dw bao Sai léch 5m Gia tr% Gia tri dw bao  Sailéch

thue té GM (1,1) (%) thyc t¢ cia DGM (1,1) (%)
2013 132,2 132,2 - 2013 1322 132,2 -

2014 150 155,52 3,68 2014 150 155,90 3,93
2015 162,4 172,15 6,0 2015 1624 172,54 6,25
2016 175,9 190,55 8,33 2016 1759 190,96 8,56
2017 213,77 210,92 1,33 2017 213,77 211,34 1,13
2018 244,72 233,47 4,60 2018 244,72 233,90 4,42
2019 263,45 258,42 1,91 2019 263,45 258,87 1,74
2020 281,5 286,45 1,62 2020 281,5 286,50 1,78
2021 336,25 316,63 5,83 2021 336,25 317,08 5,70
2022 371,3 350,48 5,61 2022 3713 350,93 5,49
2023 355,5 387,95 9,13 2023 3555 388,39 9,25
MAPE 4,37 MAPE 4,82
Mike d9 chinh xac = (100-MAPE) (%) 95,63 Mirc d§ chinh xdc= (100-MAPE) (%) 95,18

DPanh gia Xuit sic Panh gia Xuit sic
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Két hop b dit liéu duoc thu thap tir ndm
2013 — 2023 va thuét toan ciia md hinh du béo
DGM (1,1) dugc trinh bay & phan 2.2, nghién

clru da tim ra gia tri tham ) B =1,1067 va B,
=141,7904 . Ham hanh vi DGM (1,1) d du béo
gia tri KNXK cua Viét Nam nhu sau: X(k) =
1460,551433 x 1,1067% — 1328,351433.

Két qua nghién ciru & Bang 3 cho thiy ring
mé hinh DGM (1,1) cho ra két qua voi do
chinh xac dat 95,18%. Kém hon so v6i mo
hinh dy bao GM (1,1) 1a 0,45%. Mat khac,
phan trim sai 1éch cua cac gia tri tir ndm 2013
dén nam 2023 dao dong trong khoang tir
1,13% dén 9,25%. Bién do dao dong nay 16n
hon so v61 mo hinh GM (1,1). Tuy nhién, bién
d6 nay van nam trong khoang danh gia 1a xuat
sic. Vi vay, hi€u qua cua md hinh dy bao
DGM (1,1) 1a déng tin cay.

3.4. Du bao két qua KNXK ciia Viét Nam
giai doan 2025 — 2030

Thong qua viéc so sanh d¢ chinh xac cia
hai mé hinh du bao dd néu, nghién ctru dé
xuit sir dung mé hinh GM (1,1) dé du bao
KNXK Viét Nam giai doan 2025 — 2030 vi
dd chinh xac ctia mo6 hinh dy bdo GM (1,1)
t6t hon so voi mo hinh dy bao DGM (1,1).
Két qua du bao duoc thé hién ¢ Bang 4.

Béng 4: Gia tri KNXK ciia Viét Nam
giai doan 2025 — 2030

Nim Gia tri KNXK
(dom vi: ti USD)
2025 475,33
2026 526,14
2027 582,14
2028 644,65
2029 713,56
2030 789,84

Dua vao két qua & Bang 4, chung ta co
thé thdy rang gia tri KNXK cua Viét Nam
tiép tuc tang truong manh m¢ trong nhitng
nam tiép theo. Cu thé gia tri KNXK cua Viét
Nam s& dat mbc 475,33 ti USD trong nim
2025 (tang 23% so v6i nam 2023) va du kién
s& can mdc gan 790 ti USD trong nam 2030.

S6 17 (06/2025): 42 — 48

4. KET LUAN

Xuat khau co vai tr0 quan trong gop
phan vao su phat trién kinh té cua mot dat
nude, Viéc dy bao chi s6 KNXK trong
tuong lai s€ glup cho cic nha hoach dinh
chinh sach c¢ cai nhin tong quat hon dé dua
ra cac chién lugc phat trien hop 1i hon.
Thong qua két qua md phong, nghién ctu
di xac dinh 02 mo hinh duoc dé xuét déu
phu hop voi viéc dy bao KNXK cua Viét
Nam giai doan 2025 2030 v6i do chinh xéc
trén 95%, trong d6 mo6 hinh du béao tot nhat
la m6 hinh GM (1,1) v6i d9 chinh xac dat
95,63%. Két qua nay la co s¢ d€ cac nha
hoach dinh chinh sach vi m6 c6 thé dua ra
cac chinh sach phu hop dé thic day sy phat
trién cua linh vye xuat khau noi riéng va
ctia nén kinh té qudc dan néi chung.
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