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Ung dung md hinh Xam dé du doan lwgng hang héa lwu thong
qua cang bién ¢ Viét Nam
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"Truong Pai hoc Cong nghé Thong tin va Truyén thong Viét - Han, Pai hoc Pa Nang, Viét Nam
>Truong Pai hoc Ngan hang Thanh pho H6 Chi Minh, Viét Nam

TU KHOA TOM TAT

Dich vu kho lanh, Nghién ctu st dung m6 hinh du bao xam GM (1,1) va mo6 hinh DGM (1,1) dé du bao khdi

Hoi quy nhi phan, lugng hang hoa luu théng qua cang bién & Viét Nam va so sanh két qua du béo giita hai mo

Phén tich nhan t6 hinh dé chon ra mé hinh cho két qua dy bao chinh xac nhat. Gi tri du bao giai doan tur 2024 -

kham pha, 2030 duoc thyc hién dya trén bo dit liéu nam tir nam 2015 — 2023 dugc thu thap ti Téng Cuc

Thanh phé H) Chi Minh, Théng ké Viét Nam. Két qua nghién ctru cho thdy rang ca hai mé hinh déu cho ra két qua phu

Quyét dinh lya chon. hop. Tuy nhién mé hinh GM (1,1) co két qué du bao chinh xac hon so v6i mo hinh du bao
DGM (1,1) véi d6 chinh xac dat 95%. Vi vay, M6 hinh du bao xam GM (1,1) dugc dé xuét dé
du bao khdi lugng hang hoa luu thong qua cang bién ¢ Viét Nam trong thoi gian sap téi. Két
qué nay ciing 14 co s khoa hoc cho cac nha hoach dinh, dau tw, va Chinh phu ¢ nhing co
s¢ dé tang cuong hoat dong van hanh kiém tra va dwa ra nhimg chinh sach phi hop cho viée
xdy dung co s ha tang cang bién & Viét Nam. Ngoai ra dy béo sé& gitip cac nha quan 1y cang
hoach dinh va lap ké hoach phu hop cho cang bién.

1. Gié6i thi¢u khu cong nghiép, khu ché xuét, kéo theo cac trung tam

Cang blen dong vai tro rat quan trong trong viée
thiic day su phat trién ctia kinh té hang hai noi riéng
va kinh t& dat nude noi chung Vi day dugc coi 1a ctra
ngd giao thuong hang héa xuat khau va 14 nén tang cua
su chuyén dich tir vén tai bién sang vén tai duong sit,
dudng b va duong thuy ni dia. Hon nita, cang bién la
dong luc glup tao ra thi truong va la mit xich lién ket
nén kinh té gitra cac qudc g1a va kich thich sy phat trién
cua thi truong. Ddc biét, cang bién giap thu hit cac nha
dau tu, thuong nhan va nha san xuat dén kinh doanh.
Hoat dong xuit khau, ngoai thuong va hoat dong dich
vu logistics khac s€ duge tao diéu kién thudn loi nho
vao sy phat trlen cua h¢ thong cang Viéc phat trién
cang bién 1a diéu kién thiic day viéc hinh thanh nhiing

*Tac gia lién h¢. Email: datnv@hub.edu.vn
https://doi.org/10.61602/jdi.2025.82.13

tai chinh thuong mai, dich vy hang hai dugc hinh thanh
va phat | trién xung quanh hé thong cang.

Kh01 luong hang hoéa Iuu thong qua cang bién 1a
chi sO danh gia muac d6 hoat dong hi¢u qua cua hé
thong cang bién va chinh sach dinh hudéng phat trién
cua Chinh phu. Chi sO nay con the hién mtrc do phat
trién ctia hoat dong thuong mai quc té. Theo Bo Giao
thong vén tai (2024), khoi luong hang hoa luu thong
qua cang bién nam thang dau nam 2024 dat khoang
346,539 trigu tan ting 17% so v6i cung ky nam 2023.
Cu thé, luong hang hoa xuat khau udc dat 83,853 tri¢u
tan ting 17% va lugng hang hoa nhap khau wdc dat
106,873 tri¢u tan ting 27%. Hang ndi dia udc dat
154,283 tri¢u tan, ting 11% va hang qua canh bbc do
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dat khoang 1,531 ngh1n tan Chi s6 nay ciing dugc
Téng cuc Théng ké va Téng cuc Hai quan (2024) sir
dung dé 1am béo céo trinh chinh phu.

Bén canh do, chi so nay trong nhitng nim gan day
dugc nhiéu nha kinh té, nha nghién ctru sir dung dé du
bao trong tuorng lai. Bui Hai Dang va cong su (2019)
da sir dung cac mo hinh truyén thong nhu mé hinh hiéu
chinh Naive, m6 hinh du bao theo mua SARIMA, md
hinh hoi quy boi dé du bao khoi lugng hang hoa thong
qua cang b1en Hai Phong dya trén b dit liu tr thang
1/2003 dén thang 2/2019. Két qua cho thiy mo hinh
du bao SARIMA la kha phu hop nhét trong tru‘ong hop
nay. Pham Thi Thu Hing (2020) ciing st dung md hinh
hoi quy boi dé du bao san luong hang hoa luu thong
qua cang khu vye Hai Phong. Két qua cho thay mo hinh
hoi quy boi phu hop dé dy bao. O trén thé gidi chi s6
nay ciing duge nhiéu nhom téc gia dua vao nghién ctru
nhu: nhom tac gia Ming-Hung Shu, Ying-F ang Huang,
Thanh Lam Nguyen (2013) da sir dung mo hinh du
béo theo mua SARIMA va mé hinh GM (1,1) dé du
bao khdi lugng hang hoa thong qua cang Hong Kong
va cang Cao Hung st dung bg dir liéu ctia cang Hong
Kong tir nam 1997 — 2013, va cang Cao Hung tr nam
2004 —2013. Két qua nghlen ctru chi ra rang ca hai mé
hinh déu cho ra két qua pht hop. Nam 2021, nghién
ctru cua nhom tac gia Dejan Dragan va cong su (2020)
da su dung phuong phap DFA — ARIMAZ (Dynam1c
factor analy51s — ARIMAX modehng) so sanh voi két
qua du bao cua md hinh ARIMA va HW tur d6 lya chon
ra phuong phap du bao phu hop nhat cho khdi lugng
hang hoa thong qua cang bién. Két qua nghién ctu
cho thay str dung phuong phap DFA — ARIMAZ cho
két qua t6t hon tuy nhién céac hi¢u ung thay doi theo
mua van chua dugc thé hién rd. Vi vay, trong tuong lai
nhom tac gia s& tiép tuc nghién ctru su dung phuong
phap du bao SARIMAXINT — ANN dé cai thién murc
dd chinh xac cua du bao. Nhom tac gia Wang va Phan
(2014) da str dung Mo hinh ly thuyet Xam ma cy thé
¢ day 1a m6 hinh GM (1,1) va mé hinh cai tién GM
(1,1) bang chudi Fourier dé du bao kh01 luong hang
hoa thong qua cang thuong mai qudc té Cao Hung (Dal
Loan) str dung b dir li€u tir ndm 2003 — 2012. Két qua
nghién ctru chi ra rang mo hinh cai tlen cho ket qua du
béo tot hon mo hinh dy bdo Xam truyén thong voi do
chinh xac cua dat gan 100%.

Theo Liu va cong su (2012), hé thng ly thuyet
xam dugc gido su Julong Deng (nguoi Trung Quoc)
dé xuat vao nam 1982. Day la mot phuo‘ng phap dugc
xem la phwong phap mai la tap trung giai quyet céc van
dé voi luorng thong tin it va khong chac chan. Hién nay,
Iy thuyét nay dugc dong dao cac hoc gia trén thé gioi
quan tim nghién ctru va Gmg dung nhiéu trong nhiéu
linh vyc nhu: nang luong (Chun & cdng sy, 2018), moi
truong (Wang & cong sy, 2022), du lich (Hu & cong
su, 2020), tai chinh (Sheng & cong sy, 2021), kinh té
(Li & cong sy, 2019).

Nhan thay duge tam quan trong cta viée dy bao
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luong hang hoa luu thong qua cang bién va thé manh
ctia md hinh dy bao Xam, trong bai viét nay, nhom tac
g1a s& str dung mo hinh du bdo Xam cu thé ¢ day 1a hai
mo hinh dy bdo Xam do6 1a mo hinh GM (1,1) va mo
hinh DGM (1,1) v6i muc dich: (1) Xem xét xem 02 mo
hinh nay c¢6 phu hop trong vigc du bao khdi lugng hang
hoa luu thong qua cang bién ¢ Viét Nam hay khong"
(2) Trong hai m6 hinh du bao dua ra thi m6 hinh nao
1a phu hop nhat? (3) Két qua du bao ciing 14 co sé gitp
cac nha hoach dinh chinh sach, cac doanh nghiép dua
ra nhirng dinh hudng, quy hoach va dua ra quyét sach
dung dan nham phat trién kinh t& hang hai mot cach
on dinh.

2. Mb hinh 1y thuyét — Phwrong phap nghién ctru
2.1. Mé hinh GM (1,1)

M6 hinh GM (1,1) 1&a mdt mo6 hinh dy bdo quan
trong trong hé thong ly thuyét xam duoc xay dyng dya
trén phuong trinh vi phan bac 1 va 1 bién. Day 1a mot
tru’ong hop dic bi¢t cua mo6 hinh GM (n, m) véin la
bac cua phuong trinh vi phén va m 1a s6 luorng cac
bién duge dua vao mé hinh. Trong ho cdc m6 hinh du
bao Xam, GM (1,1) dugc hau hét cac nha nghién ciru
st dung vao trong nghién ctru cua ho vi dam bao mirc
thong nhét giira tinh don gian va chinh xac ciia két qua
M®d hinh GM (1,1) dugc Wang va Phan (2014) mo ta
qua 06 budc sau:

Budc 1: Gia sir rang X 1a chudi dir liéu khong am

X =(xO1),x2Q2),..x°0(n),n >4, (1)

v6in 1a chiéu dai chudi dit liéu. i ‘
Budc 2: Tinh cac gia tri V(i) ctia chudi X bang
cach su dung phuong phap cong tich liy:

X0 = xO(1),xV(2),..x" (n)) (2)

k
VO XV (k)= Y x (i), k = 2,3,0,n VA XV () =x"()

i=1

Budc 3: Thiét 1ap phuong trinh ciia mo hinh dy

bao GM (1,1). 0
dx k(k) +ax® (k) =b 3)

Budc 4: Tinh gi tri cac tham s6 a va b trong mo
hinh GM (1,1).

Gi4 tri tham sb a va b cia m6 hinh GM (1,1) duoc
tinh dya trén phuong phap binh phwong tbi thiéu, cu
thé nhu sau:

a= m -7 18Ty 4)

Trong do:
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—0.5x(x"(2)+x0(1) 1 (2
. —0.5x(x"3)+x"(@2) 1 v- x7(3) (5)
—05x(xO () +xO(n-1) 1 x(n)

Budc 5: Thiét lap cong thirc dé tinh cac gia tri dy
bao cua mo hinh

fc(”(k+l)=[x(°)(l)—é}e"k+é, k=1,23..nn+1,.. (0)
a a

Budc 6: Tinh cac gia tri du bao cia mo hinh GM
(1,1) st dyng cong thirc sau

Ok +1) =3k + ) -2V (k) ,k=1,2,..... (7)
Hoac
£(0) _| 0 _é —ak (1 _ a
X (k+1)—[x ) a}e (1-¢€") (8)
2.2. M6 hinh DGM (1,1)

Céac bude tinh toan cua mé hinh dy bio DGM (1, 1)
dugce Nguyen va cong su (2020) tom tit thong qua cac
budc sau: .

Budc 1: Gia st rang chung ta ¢6 dir liéu chudi gbc
khong am X

X0 = (3000 @) x® ()}, 0> 4 9)

Budge 2: Str dung phuong phap cong don tich luy
(1-AGO) dé xdy dung chu01 X nham lam cho chudi
dit liéu ban dau X tang dan bang cong thirc sau:

x‘”(k):Zi:xm)(i),k:1,2,...,n

(10)
Trong dé: x(1)=x(1)

X0 ={x01,x"(2),..x"(n)}

Budc 3: Thiét 1ap mé hinh du bao DGM (1,1) boi
ham sau:

(1)

Trong do6 B, va j, la cac tham s6 ctia mo hinh dy
bao.

Budc 4: Dé tinh cac tham s6 B va B, ching ta st
dung phuong phap binh phuong be nhat (OLS) theo
ham sau.

(ke +1) =BV (k) + B,
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{ﬁl}:(BTB)‘BTYn (12)

2

Trong d6 ma tran B va ma trdn Y, duoc xac dinh boi:

1 1 xV(2)

(1) O]
pDo| * 2 1 E - x(3)
=1 1. xV(n)

Nghiém cta mé hinh DGM (1,1) dugc biéu dién
dudi dang ham sau:

(13)

Ak +1) = FxO (1) + 2 'ZXﬂz 0121

1

Trong d6: x™(1)=x(1)

. Budce 5: Gia tri dy bao cta «“(*) dugc tinh todn
bang cach ap dung phuong phap nghich dao cong don
tich luy (I-AGO) £ (k) theo cong thirc sau:

U+ ="k +1)-2V(k) k=1,23,.. (14)

2.3. Dg chinh xdac mé hinh duw bdo

Hién nay, c6 rat nhiéu chi so do luong d§ chinh
xdc cua mo hinh du béo nhu sai sO tuyét ddi trung binh
(MAE), sai sO binh phuong trung binh (MSE), phan
trdm sai s6 tuyét d6i trung binh (MAPE) hay 14 cin cua
sai so binh phuong trung binh (RMSE)... Tuy nhién
chi s6 phan tram sai s6 tuyét ddi trung bmh (MAPE)
dugc nhiéu nha khoa hoc stir dung hon. Vi vy, chi s6
nay duoc chon dé sir dung trong nghién ciru nay va
duoc tinh theo cong thurc sau:

ORI (]
s %100/0 (15)

1
MAPE = ;zk ,

Vé6i: xO(k): Gia tri thuc té tai thoi dlem k
#(k) : Gié tri du bao tai thoi diem k
Va thang déanh gia cua chi s& MAPE duoc chia
thanh bén murc d6 nhu sau (Wang & Phan, 2014):

Bang 1. Thang danh gia MAPE

Chi s6 MAPE <10%  10%-20% 20%-50% >50%
. s Fa « Chép nhan Khong
Thang danh gia ~ Xuat sac Tot duoc ch ép nhan




3. Két qua nghién ciru va thio luin
3.1. Di liéu

Khdi lwong hang hoa luu thong qua cang bién Viét
Nam giai doan tr ndm 2015 dén nim 2023 duoc thu
thap tir website cia Téng cuc Thong ké. Toan b dir
li¢u duge tryc quan hoa tai Hinh 1 va don vi dugc tinh
béng triéu tan.

300 756,18
6923 7061

700
600
500 4278
400
300
200

100

2015 2016 2017 2018 2019 2020 2021 2022 2023

Hinh 1. Khéi lwong hang héa thong qua cang bién
Viét Nam giai doan 2015 — 2023

Hinh 1 cho thdy khdi lwong hang hoa thong qua
cang bién Viét Nam c6 xu huodng téng 1én qua cac nam.
Nam 2023, dat 756,18 tri¢u tan ting hon 328,38 tridu
tan so v6i ndm 2015. Riéng tir ndm 2020 va 2021 tang
cham nhét (13,8 triéu tin) 1a do anh hucyng cua dai
dich Covid-19. Trong khoang thoi gian nay, hoat dong
thuong mai quoc t€ gitra cac nude bi gian doan, sy dut
gdy chudi cung tg trong khu vyc va trén toan thé gioi
da anh huong khong nho dén luong hang hoa luu thong
cua cac quoc gia ndi chung va Viét Nam noi riéng. Giai
doan 2017 -2018 kh01 luong hang hoa thong qua cang
bién tang 87,3 tri¢u tan. Pay 1a khoang thoi gian ting
manh nhat.

3.2. Cong cu va ham dwoc sir dung

Dé tinh toan va mo phong mo hinh du bio Xam
GM (1,1) va DGM (1,1), nghi€n ctru nay st dung phan
mém Microsoft Excel thugce tap doan Microsoft. Day
1a phan mém rat thong dung dbi véi nguoi dung va
dugc tich hop da dang cac ham phuc vu cho qua trinh
tinh toan. Dé thyc hién tinh toan g1a tri tham so cua hai
mo hinh trén, nghién ctru st dung cac phép tinh co ban
va 02 ham hitu ich ddi v6i viéc nhan ma tran véi ma
tran “ham Mmult (ma trdn 1, ma trdn 2)” va tinh ma
tran nghich dao “ham Mlnverse (ma tran)”. Day 12 hai
phep tinh co ban dé tinh toan gia tri cuia cac tham sd
c6 trong m6 hinh. Sau khi thye hién cac phep tinh toan
trén phan mém Microsoft Excel. Ket qua du bao cua
hai mé hinh trén dugc thé hién ¢ phan dudi.

Phan Van Thanh va cong su

3.3. Két qud duw bdo ciia mé hinh GM (1,1)

Két hop b dir lidu giai doan 2015 — 2023 vé khbi
lugng hang hoa luu thong qua cang bién va thuat
toan cua mo6 hinh GM (1,1) d€ xac dinh ra hai gia tri
a va b. Sau khi tinh todn, nghién ctru dé tim ra dugc
gi4 tri cua tham sd a = -0,06499 va b = 466,10217.
Phuong trinh hanh vi dé dy bao khdi luong hang
hoa luu thong qua cang bién ¢ Viét Nam nhu sau:
x(k) 7599,7182x e X0 ~7171,9182 . Ket qua du bao
va sai s6 cia md hinh dugc thé hién chi tiét & Bang 2:

Bang 2. Gia tri dy bdo va phin trim sai s6
ciua m6 hinh GM (1,1)

Nam Giatrithuct¢  GM(1,1)  Phén tram sai s6 (%)
2015 4278 4278

2016 4598 512,45 11,45
2017 519,3 545,15 4,98
2018 606,6 579,93 4,40
2019 664,6 616,94 7,17
2020 692,3 656,31 5,20
2021 706,1 698,18 1,12
2022 733,18 742,73 1,30
2023 756,18 790,13 4,49

Phén tram sai s trung binh (MAPE) 5,01

Mire do chinh xac = (100-MAPE) (%) 94,99%

DPanh gia Xuit séc

Két qua & Bang 2 thé hién rang, md hinh GM (1,1)
phu hop vdi viée du bao khdi lugng hang hoa thong
qua cang bién Viét Nam vé6i do chinh xéc gan dat 95%
(>90% nén dat mirc danh gia xuét sic). Mat khac, chi
s0 MAPE cua cac gia tri tir nam 2015 dén nim 2023
dao dong trong khoang tir 1,12% dén 11,45%, diéu do
cho thiy rang hi€u qua cia moé hinh dy bao GM (1,1)
la dang tin cay.

3.4. Két qud duw bdo ciia mé hinh DGM (1,1)

Két hop bo dit liéu dugc thu thap tir nam 2015-
2023 va thudt toan cia md hinh du bao DGM (1 1)
duoc trinh bay ¢ phan 2.2, nghién ctru di tim ra gia tri
tham s B,=1,063552 va f,=458,99128 va xay dung
dugc mo hinh hanh vi DGM (L,1) dé du bao khi lugng
hang hoa luu thong qua cang bién Viét Nam nhu sau:

F(k +1) = 427,8%1,063552" — Muss 99128.
(1-0.063552)

Két qua tinh toan dugc thé hién trong Bang 3 bén
duoi.
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Bang 3. Gia tri du bdo va phin trim sai s6
ciia mo hinh DGM (1,1)

Nam  Giatrithucté  DGM (1,1)  Phén tram sai s6 (%)
2015 4278 4278
2016 459,8 513,18 11,61
2017 5193 545,79 5,10
2018 606,6 580,48 431
2019 664,6 617,37 7,11
2020 692,3 656,61 5,16
2021 706,1 698,34 1,10
2022 733,18 742,72 1,30
2023 756,18 789,92 4,46
Phén tram sai s6 trung binh (MAPE) 5,02
Mt d6 chinh xac = (100-MAPE) (%) 94,98%
Danh gia Xuét sic

Két qua nghién ctru & Bang 3 cho thdy rang do
chinh xac mo6 hinh DGM (1,1) dat 94,98% kém hon so
v6i m6 hinh dy bao GM (1,1) 1a 0,2%. Mat khac, hé
s& MAPE cua cac gia tri tir nam 2015 dén nam 2023
dao dong trong khoang tir 1,110 dén 11 ,61%. Thong
qua két qua nay nghién ctru ndy cho thiy rang higu qua
ctia md hinh du bao DGM (1,1) cling théa man trong
tuong hop nay.

3.5. Du bdo khoi lmrng hang héa thong qua cing
bién ¢ Vit Nam giai doan 2025 — 2030

Thong qua viéc so sanh d9 chinh xac ctia hai mo6
hinh du bao da néu, nghién ciru dé xuit st dung mo
hinh GM (1,1) de du bao khoi luong hang héa luu
thong qua cang bién Viét Nam giai doan 2025-2030 vi
dd chinh xac cua mo hinh dy bdo GM (1,1) t6t hon so
v6i m6 hinh dy bao DGM (1,1). Két qua du bao duoc
thé hién & Bang 4.

Bang 4. Khég lwgng hang hoa luu thong qua cing
bién giai doan tir 2025 - 2030

Nam Khéi lwong hang héa luu thong (don vi: tridu tin)
2024 840,54
2025 894,18
2026 951,24
2027 1011,93
2028 1076,50
2029 114520
2030 1218,27

Dua vao két qua & Bang 4, chung ta c6 thé thiy
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rang du bao khdi luong hang hoa luu thong qua céac
cang bién Viét Nam tiép tuc ting truéng manh mé
trong nhiing nam tiép theo. Cu thé bao khdi luong
hang hoa luu théng qua cac cang bién Viét Nam s& dat
mdc gan 895 triéu tin trong nim 2025 (tang hon 18%
so voi nam 2023) va dy kién s& can mbc hon 1220
triéu tan trong nam 2030. Py sé& 1a ngudn dir liéu quan
trong lam co so cho cac co quan quan ly dinh hudng va
hoach dinh nham déy manh hoat dong phat trién cang
bién trong thoi gian sip toi.

4. Két luan

Thong qua két qua mo phong, nghién ciru di tim
ra mo hinh du bao t6t nhit cho viée du bao khéi luong
hang hoa luu thong qua cang bién Viét Nam giai doan
2025-2030 @6 la mo6 hinh GM (1,1) véi d6 chinh xac
dat 95%. Két qua nay 1a can cir giap chinh phi danh
gié hoat dong thuong mai qudc té ciia Viét Nam, ¢
ke hoach nang cap hé thong cang bién dé dap tmg nhu
cau ctia nén kinh té quoc gia. Ddi voi doanh nghlep, la
co s dé xay dung chién luoc kinh doanh, t6i uu héa
hoat dong. Mic du do chinh xac dat 95% nhung van
c6 nhimg yéu td khach quan va chi quan nim ngoai su
kiém soat ctia mo hinh nhu bién dong kinh té toan cau,
yéu td chinh tri, xa hoi hay sy phat trién ctia cong nghé
d6i v6i nganh. Vi vay, can phai ¢6 cac nghién ctru bd
sung dé 1am 16 hon cac yéu t6 nay va ap dung mé hinh
du bao mot cach linh hoat hon trong bdi canh thyc té.
Do d6, trong tuong lai nhém tac gia s& tiép tuc nghién
ctru khdi lugng hang hoa qua timg cum cang hay ting
cang riéng blet nhdm gitp phan tich sau hon cac dic
thil ving mién Béc, Trung, Nam dé tu d6 hd trg chinh
phu va doanh nghiép dua ra cac quyét dinh chinh xéac
hon vé phan b6 nguén lyc, dau tu va phat trién co s
ha tﬁng cho cac cang bién. Dé t6i vu hoa nhiém vu trén,
trong thoi gian t6i nhom s& tiép tuc ap dung cic md
hinh dy bao khac dé kiém tra tinh chinh x4c va hiéu
qua ctia cac mo hinh, tir d6 chon lya dugc mo hinh du
béo tot nhat cho timg giai doan va diéu kién cu thé.
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Application of Grey forecasting model to estimate
the cargo throughput in Vietnam seaport
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Abstract

The study uses the GM (1,1) model and the DGM (1,1) model to forecast the cargo throughput in Vietnam seaports
and compares the forecasting results between the two models to select the better model with the most accurate
forecasting results. The forecasting value from 2024 to 2030 was conducted based on the annual data set from
2015 to 2023 collected from the General Statistics Office of Vietnam. The research results show that both models
are suitable in this situation. However, the GM (1,1) model is more accurate than the DGM (1,1) model with an
accuracy of 95%. Therefore, the GM (1,1) model is proposed to forecast the cargo throughput at Vietnam seaports
the next time. This result is also a scientific basis for planners, investors, and the Government to have the basis to
strengthen the inspection and operation activities and to make appropriate policies for the construction of seaport
infrastructure in Vietnam. In addition, the forecast will help port managers to plan and make appropriate plans for
seaports.

Keywords: The cargo throughput, GM (1,1), DGM (1,1), Seaport, Vietnam.
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