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Tém tit

Muc dich ciia nghién cieu la tién hanh dy bdo khoi
lwong container qua cang Cat Ldi trong nam 2025
theo thang bang mé hinh san mii Holt - Winters.
Bé s6 liéu dwoc thu thap vé khéi luong container
théng qua cang Cat Ldi tie nam 2009 dén nam
2025 theo thang. Nhin thdy khéi lwong container
qua cang Cat Ldi vira co tinh mua vu vira co tinh
xu thé theo mé hinh nhén tinh. Cac phwong phdp
dwoc lwa chon la du bao thé diéu chinh mua vu,
xu thé; dw bdo san mii Holt - Winters va du bdo
theo phuong phap phdn tich. Trong do mé hinh dy
bdo san mii Holt - Winters cho sai sé6 (MAPE) la
nhé nhdt 3,75%. Tir d6 tién hanh du bdo khéi
lwong container qua cang Cat Ldi theo thang
trong nam 2025 bang mé hinh san mii Holt -
Winters. Két qua duw bdo nay chinh la co sé giip
Cdng Cat Lai 1én ké hoach khai thac nham ting
cwong hiéu qud canh tranh va thu hut khach hang
trong thoi gian toi.

Tw khéa: Mo hinh du bao, lwong hang container
thong qua cang, cang Cat Ldi, san mi Holt -
Winters.

Abstract

The purpose of this study is to forecast the monthly
container throughput at Cat Lai Port in 2025 by
the Holt-Winters Exponential Smoothing model.
The collected data includes the monthly container
throughput at Cat Lai Port from 2009 to 2025. It
was observed that the container throughput at Cat
Lai Port exhibits a seasonal trend following the
multiplicative model. The methods chosen were:
crude forecasting adjusted for trend and
seasonality;, Holt-Winters Exponential Smoothing
forecasting; and forecasting using decomposition
Among  these, the Holt-Winters
Exponential Smoothing model yielded the

analysis.

smallest Mean Absolute Percentage Error
(MAPE) of 3.75%. Consequently, this model was
used to forecast the monthly container throughput
at Cat Lai Port for 2025. This forecast result
serves as a basis for Cat Lai Port to plan its
operations, aiming to enhance competitive
efficiency and attract customers in the near future.
Keywords: Forecasting model,  container

throughput at port, Cat Lai port, Holt-Winters
Exponential Smoothing.

1. Gi6i thiéu chung va téng quan tinh hinh
nghién ciru

Cang Cat Lai 1a cang co khdi lugng container
thong qua cang 16n nhét Viét Nam. C6 thé thay, Cang
Cat Lai dong vai tro then chét, khi giit hon 80% thi
phan container xudt nhap khiu cia cac cang thudc TP.
Hb Chi Minh, dong thoi dong gop trén 40% vao tong
thi phan ctia ca nudc. Pay chinh 1a ddu mdi giao thong
rit quan trong, ciing 1a cang trung chuyén hang hoa
cho céac tinh phia Nam n6i chung va khu vyc Tay Nam
B0 va BPong Nam B§ noi riéng. Pac biét hon nira Cang
Cat Lai con 1a dau méi lién két quan trong véi cac
tuyén hang hai trén thé gioi.

Du bao lugong hang thong qua cang giit vai tro then
chét trong cong tac quan 1y ciing nhu cong tac quy
hoach phat trién cang. N6 gitp cho don vi quan Iy cha
ddng trong bd tri nhan luc, thiét bi va ké hoach khai
thac. Viéc du bao chinh xac gop phan ti uvu hoa phan
b6 ngudn lyc, ning cao hiéu qué khai thac. Ngoai ra,
két qua du bao con cung cip cin cir khoa hoc cho cac
quyét dinh dAu tr va hoach dinh chinh sach phat trién
hé thdng cang bién qudc gia trong dai han.

Tuy nhién cong tac duy bao & Cang Cat Lai hién
nay vin dwa trén phuong phap dinh tinh (kinh
nghiém) két hop vai dinh lugng, nén két qua du bao
ngay cang khong chinh xac. Do d6 nghién ctru du bao
san lugng hang container qua Cang Cat Lai dp dung
phuong phap hién dai 1a hét sirc can thiét.
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Trén thé gidi c6 rat nhiéu nghién ctu vé du bao
khéi lugng container qua cang trong ngin han. Cac
nghién ctru gin day tap trung vao viéc du bao khdi
luong container qua cac cang qudc té 16n, lam ndi bat
cac mo hinh da dang dugc su dung va hi¢u suét so
sanh ctia chiing. Cac nghién ctru chu yéu sir dung cac
phuong phéap chudi thoi gian, hoc may va mé hinh lai
(hybrid) dé nim bat xu thé (trend) va tinh mua vu
(seasonality) von co trong dit liéu san lwong hang hoa
tai cang. Nghién ctru cia Gu Panga & Bartosz Gebkaa
(2016) da so sanh ba mo hinh du bao khdi lwong
container qua cang theo thang. Két qua cua ho chi ra
rang md hinh san mii Holt-Winters theo nhan tinh dua
ra dy bao t6t nhét, trong khi mé hinh SARIMA hoat
dong kém nhat. M6 hinh VECM chi hi¢u qua trong
viéc du bao cho timg thiét bi du cudi riéng 1¢ (1).
Trong khi d6 nghién cuu cia Msabaha Juma
Mwendapole & Jin Zhihong (2021) da so sanh cac mo
hinh lam min theo cép s6 nhan, mé hinh x4m, mé hinh
béac hai va mé hinh du bao két hop cho khdi luong
container qua cang. Phan tich so sanh dya trén MAPE
thi da két luan rang mo hinh du bao két hop dat duoc
sai s6 du bao nho nhét (5). Bén canh d6, Ziaul Haque
Munim va cong su (2023) d trién khai cic mo hinh
ARIMA, SARIMA, San mii Holt-Winters (HWES),
mo hinh Prophet va mé hinh lai dé du bao khdi luong
container qua Cang Thuong Hai, Busan va Nagoya.
Nghién ctru nhdn manh rang khong c6 mé hinh don 1¢
nao 1a t6i wu chung cho tit ca cac cang. Cu thé,
SARIMA hoat dong tot nhat cho Nagoya, trong khi
HWES hoat dong tot nhit cho Thugng Hai va Busan
(9). Ciing c6 nhitng nghién ctru st dung mé hinh hoc
méy va mo hinh xam dé dy bao khéi lugng container
qua cang. Phai ké dén nhu nghién ctru cia Huang, Chu,
& Hsu (2021) thu thap dir licu khéi luong container
qua cang hang thang cho ba cang 1on & chiau A
(Thugng Hai, Singapore va Busan). Ho so sanh sau
phuong phap don bién, bao gdm Dy bao xam, Dy bao
xam lai, Phén tich nhan, Hoi quy luong giac, Hoi quy
v6i bién gia theo miia va SARIMA. Két qué cho thay
mo hinh dy bao xam lai hoat dong tdt hon cac mé hinh
don bién khac (4). Hay nhu Hing Kai Chan va cong
su (2019) da du bao khéi luong container qua cang
Ninh Ba bang sau phuong phap: Trung binh dong
(MA), Puong cong Hoi quy thich tmg da bién
(MARS), ARIMA, M6 hinh Xam (GM), Mang No-
ron Nhan tao (ANN) va Hodi quy Vecto HS trg (SVR).
Ho két luan rang cac phuong phap hoc may la lya
chon tét hon so v6i mot sb phuong phap truyén thong
vé d6 chinh x4c cua du bao (2). M6t s6 nghién ctru
khac lai lya chon mo hinh SARIMA va ARIMA. Mt

TAPCHi  ISSN: 1859-316X, e-ISSN: 3093-3161

KHOA HOC CONG NGHE HANG HAI
T LIOURNAL OF MARINE SCIENCE AND TECHNOLOGY-

nghién ctru trong s6 d6 1a Huang, Chu, & Tsai (2020).
Nhém dad danh gia sau mé hinh, d6 1a Phén tich ¢
dién, Hoi quy luong giac, Hoi quy véi bién gia theo
mua, Dy bdo x4m, Du bdo xam lai, va SARIMA dé du
béo san lugng container ngin han tai ba cang chinh &
Dai Loan. M6 hinh SARIMA cudi cung duoc xac dinh
1a cung cip két qua du béo tot nhat (3). Hay nghién
ciru khac cia Peter M. Schulze & Alexander Prinz
(2009) da sir dung SARIMA va phuong phap San mil
Holt-Winters dé du bao chuyén tai container tai cac
cang cta Puc. Ho két luan rang mo hinh SARIMA
hoat dong tot hon mot chiit so véi phuong phap Holt-
Winters (7). Mot nghién ciru khac cia Rashed va cong
su (2017) tap trung vao du bao khdi lugng container
qua cang theo thang trong ngin han cho Cang
Antwerp bang cach sa dung moé hinh can thiép
ARIMA va mé6 hinh ARIMAX (8).

C6 thé nhan thay, cac nghién ctru déu so sanh céac
mé hinh dy bao khac nhau dé chon ra mé hinh dy bao
t6t nhat. Khong c6 mot mo hinh nao tbi uu tuyét doi
cho moi cang va moi tinh huéng. Cac nghién ctu da
so sanh rong rii giita cac phuong phap truyén thong
(nhu  Holt-Winters, ARIMA, SARIMA) va cac
phuong phap st dung tri tu¢ nhan tao nhu Mo hinh
xam lai, Hoc may/ANN, M6 hinh két hop. Tuy nhién
¢6 thé nhan thdy mo hinh san mii Holt-Winters
(HWES) la mdt trong nhiing phuong phap dugc sir
dung va ching minh hiéu qua cao nhit trong dy bao
san lugng container, dac biét khi dir liéu vira c6 tinh
xu thé vira ¢ tinh moa vu.

2. Phwong phap (mé hinh) du bdo dinh lwong
va cdc chi tiéu do dp chinh xdc ciia mé hinh
dw bdo

2.1. Phwong phdp (mé hinh) dw bdo dinh lwong
2.1.1. Phuong phap (mé hinh) dy bdo gian don

Céc phuong phap (md hinh) dy béo gian don bao gom:

a, Cac mo hinh du bao tho

Cac mo hinh dy bao thé hoat dong dua trén gia dinh
co ban ring dit lidu lich str gin nhat 1a co sé udc tinh
dang tin cdy nhét cho giai doan tuong lai. Cuy thé, trong
md hinh du bao thd gian don, gia tri du bao cho ky tiép
theo dugc xac dinh chinh x4c bang gi tri quan sat thuc
té cua thoi ky ngay trudc d6. Mo hinh nay ap dung véi
dit liéu ding. Khi dit liéu vira c6 tinh xu thé va 6 tinh
mua vu thi 4p dung mo hinh du béo tho diéu chinh. M6
hinh nay lai dwa vao mot s6 quan sat gin nhét.

b, Cac phuwong phap dw bao trung binh

- Trung binh gian don: Gié tri du bdo dugc tinh
bang trung binh cdng cia toan bo dit liéu qua kh.
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Phuong phép nay chi 4p dung hiéu qua déi véi chudi
s lidu dimg

- Trung binh di dong: Phuong phap nay sir dung
céc gia tri quan sat gan nhat dé lam phang dit liéu (loai
b6 cac bién dong ngau nhién) va tao ra gia tri du bo
cho thoi ky tiép theo. Ap dung véi dir lidu dirng.

¢, Cac phwong phap san mil

- San mii gian don: Phuong phap nay mét ky thuat
du bao dua trén nguyén tic 1y binh quén c6 trong sb
cua toan bd cac quan sat qua khir. Tuy nhién, thay vi
sir dung trong s ¢ dinh, phuong phap nay gan trong
sO giam déan theo ham mii cho cac dit liéu cang xa hién
tai. SES duoc thiét ké dac biét dé ap dung cho cac
chudi dir liéu duoc xem la dit liéu ding.

- San mil Holt: Gia tri du bao duogc tinh béng binh
quén cdng cua hai udc luong gia tri cua trung binh.
Ap dung vai dir liéu xu thé.

- San mii Holt - Winters: Phuong phap nay dugc
thé hién qua 4 phuong trinh sau:

t

L=o—+(-o)La+Ta) (1)
t-s
Udc luong cua xu thé:
Te=B(L¢ - Let) + (1- B)Tes Q)

Udc lugng cta chi s6 mua:

f 1-v)S 3
=y — +(- t-s
Y L (I-v) 3)

Du béo p giai doan trong twong lai:
?t+p = (Le + th)St—s+p 4

Trong d6: L;: Gia tri san mii méi; 77 Gia tri uéc
luong xu thé; S;: Gia trj wdc lwong cua chi s6 mua; hé
s6 san mii trung binh a (0 < & <I); hé s6 san mii xu thé
B (0 << I); hé sb san mii chi s6 mua y; s: DO dai cua
yéu t& muiia vy; p: Thoi doan duy bao trong tuong lai.

MO0 hinh san mii Holt - Winters ap dung véi dit liéu
vira c6 tinh xu thé vira ¢6 tinh mua vy.

2.1.2. Du bdo bang cdc mé hinh xu thé

Xu thé (Trend) ctia mot chudi dir liéu c6 thé duge

mo hinh hoa bang cach ap dung ham hdi quy thich hop.

Cu thé, qua trinh nay bao gdm viéc thiét lap mbi
quan hé giita bién can dy bao (bién phu thudc Y) va
thoi gian (bién doc 1ap t). Sau khi xay dung dugc ham
hdi quy phi hop, md hinh nay s& duoc st dung dé
ngoai suy va tinh todn cac gia tri du bao cho cac thoi
diém tuong lai. Dudi day 1a mot s dang ham xu thé
hién nay hay st dung (Bang 1).

Kinh té bién, logistics va chubi cung (rng trong Hang hai

Bing 1. Cic dang mé hinh xu thé hién nay

TT Dang mé Phuwong trinh
hinh xu thé (mé hinh PRF)
1 | Bac nhat Y, =B+ fot + U,
Yy =B + Bo.t + B5.t?
> | Bachai e =B+ fat+
+ U,
Y
3 | Bacba =B+ Byt + PBs. t?
+ B34.t3 + U,
4 | Nghich dao Y, = By + B, (/) + U,
Tuyén tinh -
5 Yt = ﬁl + Bz.Ln(t) + Ut
log
Log - tuyén
6 ] In(Yy) =, + Bt + U,
tinh
7 Tang  truong Y, = ePitBat+Ue
mil

2.1.3. Du bdo bang phwong phdp phan tich

Mot chudi thoi gian thuong duge phan tich va boc
tach thanh bon thanh phan c6 ban chét khac biét. Viée
hiéu rd timg thanh phn 14 can thiét ¢é xay dung mo
hinh du bao chinh x4c. Thanh phan xu thé mo ta su
tang tredng hodc suy giam dai han va cé hudng di 1o
rét ciia chudi dit liéu. Thanh phan chu ky 13 sy bién
dong lap lai kéo dai hon mot ndm (thwong la 2-10
nam). Bién dong chu ky khong c6 tinh c¢b dinh va &
rang vé d6 dai hodc cuong d6 nhu tinh mua. Thanh
phan mua mé ta cac bién dong c6 tinh chu ky ¢ dinh
va lap lai r0 rang trong thoi gian dudi mot ndm. Thanh
phan cudi cung 14 thanh phan bat thudng bao gdm cac
bién dong khong thé giai thich dugc, thuong 1a do cac
su kién ngdu nhién, bat ngd va khong thé du doan
trude, nhu thién tai, thay ddi chinh sach dot ngot hodc
16i do luong.

Dé thé hién mdi quan hé nay thi ¢6 hai mé hinh:

- M6 hinh cdng tinh xem gia tri cia day thoi gian
dugc tinh cong téng cac thanh phan va mé hinh nay
¢6 hi¢u qua khi bién do bién thién cua chudi dir lidu
(tirc 1a d6 16n cuia bién dong muia vu va ngdu nhién) 1a
xap xi déu nhau trong sudt thoi gian.

- Nguoc lai, m6 hinh nhan tinh gia dinh gia tri day
thoi gian 1a tich s cta cc thanh phan va mé hinh nay
phtt hop khi bién do bién thién cta chudi dit liéu ting
dan hodc giam dan theo xu thé thoi gian.

2.1.4. Phuong phap Box-Jenkins (M6 hinh Arima,
Sarima)

Phuong phap Box-Jenkins st dung mot loat cac
mo hinh théng ké két hop, dugc xay dung dua trén cac
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céu phan sau dé du bao cac chudi thoi gian:

- M6 hinh tu hdi quy (AR) theo co ché tu hdi quy.
Trong mé hinh nay, gié tri hién tai ciia chudi thoi gian
duge du bao bang cach hdi quy theo céc gié tri da quan
sat dugc ctia chinh né trong qua khtr (céc gia tri tré).
N6i cach khac, bién phu thude duge giai thich boi cac
bién tré ctia chinh né.

- M6 hinh binh quén di dong (MA) thi gia tri du
bao dya trén su két hop tuyén tinh cua cac gia tri sai
s (sai khéc giita gia tri du bao va gia tri thuc té) trong
qua kh. Mo hinh nay gia dinh réng gia tri hién tai bi
anh huong boi nhing ct sdc ngau nhién (sai s6) da
xay ra trude do.

- ARIMA 1a sy két hop cia mo hinh AR va MA,
va thém vao yéu t6 I (Integrated - Tich hop). Ky hiéu
chung ciia md hinh la ARIMA(p, d, q), trong do6 p 1a
bac ciia AR, d 1a bac sai phan (I), va q la bac cua MA.

- SARIMA 13 mé hinh ARIMA dugc mé rong dé

dic biét xir Iy cac day thoi gian c6 yéu to mia vu. Mo
hinh nay bao gom thém cac tham sé mua vu dé nam
bét cac bién dong theo chu ky ¢ dinh va lap lai (vi
du: Hang quy, hang nam).

2.2. Cac chi tiéu do do chinh xdc ciia moé hinh
du bdao

Dé so sanh hiéu qua giita hai hay nhiéu phuong
phép du bao khac nhau va danh gia 6 tin cdy ciia mét
mo hinh cu thé, ngudi ta thuong sir dung mot tap hop
cac thuéc do d6 chinh xac. Viéc nay giup xac dinh
phuong an tdi uu cho chudi thoi gian dang phén tich.
Trong d6, c6 bay chi tiéu phd bién nhat dé do luong
d06 chinh xac cua du bao (Bang 2).

- Nhom thuée do tuyét ddi/binh phuong: C6 thé
duogc st dung dé so sanh cac mé hinh dy bao ¢ cung
mot day dir liéu va c6 cung don vi do luong. B6 1a ME,
MAE, MSE, RMSE va U.

- Nhém thude do twong dbi: La nhitng cong cu linh

Bdng 2. Cac chi tiéu danh gia dp chinh xdc ctia mo hinh dw bao

T Chi tieu Ky higu Cong thic tinh
n
. e
1 | Saisb trung binh ME ME tzzl" t
n
y&
2 Sai sb phan tram trung binh MPE MPE = Y,
o
n
. ‘ €
3 Sai s6 tuyét doi trung binh MAE IZ| ‘|
MAE = &= —
n
n
o ‘. ellY,
4 Sai s6 phén trim tuyét doi MAPE ;| t| t
MAPE = =
n
i 2
‘ €
5 Sai s binh phuong trung binh MSE t
MSE = =1
n
6 Cin bac hai cua sai s6 binh phuong trung binh RMSE
. . VI, — 7)2
7 | Hé s6 khong ngang bang Theil’s U U _ VRt m )T
XY —Yeq)?

192
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hoat hon. Chung dugc st dung dé so sanh cac mé hinh
du bao co6 diy dir liéu khac nhau vé don vi do luong.
b6 1a MPE va MAPE.

2.2.1. Dit liéu nghién ciru

Theo ngudn sb lidu thong ké cua Cang Cat Lai, ta
thu thap dugc lugng hang container qua Cang Cat Lai
tir thang 1 nam 2009 dén thang 12 nam 2024 (Hinh 1).

Q

600,000

500,000 -

400,000 -

300,000

200,000

100,000 4

0

0910 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Hinh 1. Lwong hang container thong qua Cing Cdt
Ldi tir thang 1 ném 2009 dén thdng 12 nim 2024

Véi s6 liéu lugng hang container thong qua Cang
Cat Lai theo thang, nghi ngd dir liéu co tinh xu thé
mua vu nén tién hanh kiém dinh nhu sau:

Kiém dinh tinh xu thé

Thong qua gian d6 ty twong quan (Hinh 2) nhan
thiy tat ca cac hé s tu twong quan déu khac 0, do d6
khéi lugng container thong qua cang Cat Lai ¢6 tinh
xu thé.

Date: 10/22/25 Time: 15:54

Sample: 2009M01 2025M12
Included observations: 192

Autocorrelation  Partial Correlation AC PAC Q-Stat Prob
I (— /[ | 1 0.899 0.899 157.74 0.000
| ' m 2 0.870 0.318 305.99 0.000
| =] 3 0.862 0.247 452.34 0.000
! [ ! 4 0.844 0.101 593.46 0.000
| iy 5 0.819 0.010 727.20 0.000
! (— il 6 0.790 -0.055 852.25 0.000
| i 7 0.777 0.033 973.72 0.000
| aE 8 0.756 -0.007 1089.5 0.000
| i 9 0.730 -0.033 1198.0 0.000
| I 10 0.697 -0.085 1297.5 0.000
! (— T 11 0.692 0.085 1395.9 0.000
! (— ' . 12 0.724 0.333 1504.5 0.000

(Nguén: Két qua tir phan mém Eviews)
Hinh 2. Gidn dé tw twong quan

Kiém dinh tinh mua vu

Thong qua kiém dinh Kruskal-Wallis nhan thiy
lugng hang container thong qua Cang Cat Lai c6 tinh
mua vu theo thang theo mé hinh nhan tinh.

Nhu vay luong hang container qua cang Cat Lai
theo thang c6 tinh xu thé va mua vu theo thang (theo
mo hinh nhan tinh).

Kinh té bién, logistics va chubi cung (rng trong Hang hai

Kiém dinh tinh dirng (ADF test)
Tién hanh sai phan bac 1 c6 két qua sau (Hinh 3).
Null Hypothesis: DQ has a unit root

Exogenous: Constant
Lag Length: 11 (Automatic - based on SIC, maxlag=13)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic ~ -4.834395 0.0001

Test critical values: 1% level -3.469691
5% level -2.878723
10% level -2.576010

(Nguén: Két qua tir phan mém Eviews)
Hinh 3. Kiém dinh ADF test

Nhan thay sai phan bac 1 ciia lwong hang container
qua cang Cat Lai theo thang c6 tinh dung.
2.2.2. Két qud nghién ciru

Do lugng hang container thong qua cang Cat Lai
theo thang co tinh xu thé va mua vu (theo md hinh
nhan tinh) nén cac mé hinh dy bao c¢6 thé ap dung d6i
v6i dit liéu xu thé mua vu 1a:

- Thé diéu chinh xu thé mua vu;

- San mi Holt - Winters;

- Phuong phap phén tich (v6i phuong phap nay
loai bo yéu t6 mua vu, chi con yéu td xu thé, thi cac
mo hinh dy bao ¢6 thé ap dung 1a: Thé diéu chinh xu
thé, san mii Holt va mé hinh xu thé).

So sanh cdc mo hinh thi nhan thdy mé hinh San
mii Holt - Winters 1 mé hinh c¢6 sai s6 nho nhat (phan
tram sai 1éch 1a 3,75%). Do d6 lya chon mo6 hinh san
mil Holt - Winters (Bang 3).

Néu sai phan bac 1 cua lugng hang container thong
qua cang Cat Lai theo thang thi dit liéu c6 tinh dung.
Vay cac mod hinh du bao co thé st dung 1a: Tho gian
don, Trung binh gian don, Trung binh di ddng, San mii
gian don, ARIMA va SARIMA

Va ta c6 bang két qua tinh cac chi tiéu do do chinh
xac cia mo hinh nhu sau (Bang 4).

So sanh cac mo hinh thi nhan thiy mé hinh San
mil Holt - Winters 12 mé hinh tt nh'?it, do @6 lya chon
mé hinh san mii Winter dé tién hanh du bao cho luong
hang container thong qua cang Cat Lai trong nam
2025 (Bang 5).

Nhan thiy thang 2 cho két qua du béo sai léch cao
nhét 1a 7,12%, trong khu d6 thang 8 cho két qua gan
sat voi thuc té (chi sai 1éch 0,13%). Céc thang con lai
du bao sai 1éch trong khoang 1% dén 3%. Két qua sai
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Bing 3. Két qud chi tiéu dinh gid dé chinh xdc ciia cdc mé hinh dw bdo

LIOURNAL OF MARINE SCIENCE AND TECHNOLOGY-

TT Mo hinh dw bao MAE MAPE (%) MPE MSE RMSE
1 Thé diéu chinh xu thé mua vu 33.291 10,663 0,075574 1,974.109 44.443 .47
2 San mi Holt - Winters 3,75 21.148,32
Phuong phap phan tich
3.1 Thé didu chinh xu thé 24.212,57 7,1 -0,005 1,549.109 39.360,65
32 San mi Holt 3,9 22.405,02
3.3 | M6 hinh xu thé
a Béc hai 22.266,29 8,35116 28.714,36
Logarit 23.010,09 7,7943 29.653,29

(Nguon: Két qua tir

Bing 4. Két qua chi tiéu danh gid d chinh xdc ciia cic mé hinh dw bdo (dit liéu dirng)

phén mém Eviews)

TT M0o6 hinh dw bao MAE MAPE (%) MPE MSE RMSE
Tho gian don 48.319 36,22 -2,4833 6,1397.109 78.356,42
2 Trung binh gian don 28.020 10,88 1,749357 2,129.109 46.143,39
Trung binh di dong
3.1 k=2 39.337,9 44,16 6,088 3,944.109 62.806,07
32 k=3 34.906,1 52,15 1,045 3,0769.109 55.469,9
33 k=4 32.160,3 40,91 4,974 2,7658.109 52.591,09
34 | k=5 32.479,2 30,18 3,99 2,627.109 51.254,16
4 San mil gian don 46.547,47
ARIMA (36,12,1,1) 16.214,37 4,626 23.651,97
SARIMA(1,1,2)
6 26.357,42 11,57 42.374,52
(1,1,DH12

léch nay sai s0 von c6 cua du bao vi moi mé hinh dy
bao déu c6 mot sai so nhat dinh. Sai s0 nay co thé trd

Bing 5. Két qud dw bdo ligng container thong qua

(Nguon: Két qua tir phan mém Eviews)

nén dang ké khi thi truong c6 bién dong 16n.
3. Két luan

Nghién ctru d3 sir dung du bao bang mé hinh san

cang Cat Lai nam 2025 mii Holt - Winters dé dy bao luong hang container qua

bon vi: TEUS Cang Cat Lai theo thang trong nam 2025. Tir sb liu

Théng Gia tridy | Gia tl’% thue | % Sai thu thap vé lugng hang 09ntainer qua cang Cét Lé’i
bao té 1éch theo thang tir ndm 2009 dén nam 2025, nhan thay so

1 487.302 470.369 3,60 lidu ¢6 tinh xu thé va mua vu. Tién hanh so sanh cac

2 389.751 419.633 7,12 md hinh dy bao phu hop nhur m6 hinh dy bao thé, mo

3 500 745 542 733 2.39 hinh dy bao trung biqh di dong, m6 hinh dy bao san

4 510974 505 450 1.09 mii, md hir}h )A’(u thAé, ‘m(‘) hinhNARIMA, .m() hinh

S 511016 501865 1.82 SfoII\fIA thi ’tha}: mo A’hlnh’sjan mli Holt - W{nters cho

p 507699 S11.958 083 ke:[ qua dy bao tot nhat (vdi sai sO MAPE la 3,75%):

- Két qua dy bdo theo thang trong nam 2025 cho sai

7 23739 >08.971 2,90 léch thap nhat 13 0,13% va cao nhat 1a 7,12%, trung

8 511.865 512.557 0,13 binh dao dong tir 1% - 3%. Day cling 1a mét co s gitp

9 482.398 Cang Cat Lai co thé 1én ké hoach khai thac, bd tri nhan

10 500.839 luc phu hgp. Tuy nhién nghién ctru nay mdi tap trung

11 506.411 du bao cho lugng hang container thong qua Cang Cat
12 534.360 Lai theo thang nén chi cé y nghia on dinh trong ngén
(Neudn: Két qua tir phan mém Eviews) han. Bén canh d6 phuwong phap nghién ciru méi chi
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dua vao ban than lugng hang container thong qua
Cang ma chua xem xét dén cac yéu td anh huong tac
dong dén luong hang qua Cang. Do d6, day chinh la
huéng nghién ctru tiép theo cho nhém nghién ctru khi
muén du bao trung han va dai han.
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