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NGHIEN CUU DU BAO LUQNG HANG
QUA HE THONG CANG HAI PHONG

STUDY ON CARGO VOLUME FORECAST

THROUGH HAI PHONG PORT
Tran Long Giang, Nguyén Thj Diém Chi
Vién Nghién cizu Khoa hoc va Cong nghé Hang Hai, ?Khoa Cong Trinh
Truong Pai hoc Hang hdi Viét Nam

Tém tdt: Trong thdp ki qua, kinh té bién ting truéng manh mé va déng gép quan trong trong héi
nhdp toan cau cia Viét Nam. Trong thoi gian téi, cac khu vuc trong diém sé tap trung phat trién cac
Cang nudc sau nhw cum cang Cai Mép Thi Vai ¢ phia Nam va cum cdng Lach Huyén Hdi Phong ¢
phia Bdc. Do vdy, nhu cau ndng cao ndng luc du bdo lwong hang héa thong qua cdang bién phia Bdc
dé 6 nhitng quyét dinh dau tw hiéu qud, bat kip dwoc co héi va virot qua thach thire 1a rdt can thiét.
Trong bai bao nay, nhom tac gia si dung phwong phap Box-Jenkins dé xay dung md hinh ARIMA theo
mita (SARIMA) dé du bdo lwrong hang thdng qua cang Hai Phong dua 1rén co so dit lieu thu thap theo
thang cua cang tir nam 2010 dén 2018. Bai bdo ciing dwa ra du bao luong hang thdng qua cang Hdi
Phong trong nam 2019 véi Mirc dg sai s6 chap nhdn dieoc tir 0,31% dén 7,58%. CAc tac gid ciing tién
hanh du bdo lwong hang thong qua cang Hai Phong trong hai nam 2020 va 2021.

Tir khoa: Dy béo luong hang hoa, cang Hai Phong, theo mua, SARIMA.

Ma phéan logi: 12

Abstract: In the last decade, the sea economy has grown strongly and made an important
contribution to the global integration of Vietnam. In the coming years, key economic areas will focus
on developing deepwater seaports such as Cai Mep Thi Vai port in the South and Lach Huyen Hai
Phong port in the North. Therefore, the demand to improve the capacity of cargo volume forecast
through the northern seaport to make effective investment decisions, to catch up with opportunities,
and overcome challenges is essential. In this paper, the author applies the Box-Jenkins method to
develop SARIMA (Seasonal Autoregressive Integrated Moving Average) model to predict cargo
volume through Hai Phong port with monthly published data from Hai Phong port from the year 2010
to 2019. It also forecasts the volume of cargo through Hai Phong port in the year 2019 with a
tolerance range from 0.31% to 7.58%. Based on this, the authors predict cargo volume through Hai
Phong port in the next two years 2021 and 2022.

Keywords: Forecast, cargo volume, Hai Phong port, seasonal, SARIMA.
Classification code: 12

1. Nhu ciu dw bao lwong hang qua
cang Hai phong

Hé théng cang bién cua Viét Nam hién
c6 272 bén cang vai téng céng suat 550 triéu
tAn/nam, trong d6 cang Hai Phong la cang
container hién dai nhat mién Béic Viét Nam,
[3]. Trong giai doan tu nam 2014 tro lai day,
san luwgng hang hoa thdng qua cang Hai
Phong c6 su ting truong manh véi toc do
tang binh quan dat 10,3%/nam.

Hién nay, cac co quan chu quan da thuc
hién du tu ddng bo phat trién hé théng cang
bién Hai Phong du nang luc tiép nhan tau co
tai trong tir 100.000 tan dén 150.000 tan,
phan dau dua cang Hai Phong tro thanh cang
tam ¢& khu vuc va thé gigi. Trong bdi canh
do, viéc du béo vé san luong hang hda thdng
qua cang Hai Phong tro thanh méi quan tam
hang dau cua cac nha chic trach va céc nha
quan ly [1].
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Hinh 1. Vi tri mét sé cang chinh trong cum cang Hai phong [5].

Vé mat ly thuyét, dd c6 nhiéu md hinh
va phuong phap duoc ap dung dé du béo céc
chi tiéu vi mo va vi mo. Cac nha nghién cuu
thuong xay dung cac mo hinh hoi quy thé
hién mdi quan hé 6n dinh va dai han, va st
dung cac mé hinh dy bao chudi thoi gian
gitip dua ra cac du béo ngan han. Trén thyc
té, mot sé nghién ctru trong nudc va trén thé
gidi ciing da xay dung cac mo hinh du bao
san luong hang hoa théng qua cac cang bién,
nhung chua cé nghién ctiru nao dua ra nhitng
du bao ca vé ngan han va dai han vé luong
hang hoa thdng qua tai cang Hai Phong. Bac
biét, chua c6 nghién ctru nao tan dung duoc
thé manh cuia cac phan mém céng nghé thng
tin vao cong tac du bdo san lugng hang hda
thong qua.

DPé khic phuc thuc trang trén nhom tac
gia da nghién ctu xay dung mo hinh du bao
lwong hang théng qua cang Hai Phong theo
cac don vi thoi gian, nham hd tro cac bén
lién quan trong viéc dua ra cac quyét dinh
hoat dong ngan han va cac quyét dinh dau tu
va lap ké hoach dai han.

2. Phén tich lwa chon mé hinh du bao
lwgng hang qua cang

Theo hoc gia Gordon (1992), trong hai
thap ky gan day, co tim phuong phap du bao
duoc ap dung rong réi trén thé gigi (bang 1)
[7]. Tuy nhién, theo cach phéan loai tai Viét
Nam [1], cac phuong phap du bao thuong
chia thanh hai nhom chinh 1a phuong phap
dinh tinh va phuong phap dinh luong.
Phuong phép dinh tinh c6 lién quan dén muc
do6 phac tap khac nhau, tr viéc khao sat y
kién dugc tién hanh mot cach khoa hoc dé
nhan biét cac su kién tuong lai hay tir y kién

phan hdi cua mot nhom déi twong huong loi
(chiu tac dong) nao do.

Phuong phap du béo dinh tinh bao gém:
phuong phéap iy y kién tir ban diéu hanh,
chuyén gia va khach hang. Phuong phap du
bao dinh tinh phd bién nhat 1a phuong phap
chuyén gia (phuong phap Delphi). Ban chat
cia phuong phap chuyén gia 1 lay y kién
d4nh gia ciia cac chuyén gia dé lam két qua
du bao. Phuong phap nay dugc trién khai
theo mot quy trinh chat ch& bao gom nhiéu
khau: thanh lap nhom chuyén gia, danh gia
ning luc chuy@n gia, 1ap biéu cau hoi va xir
ly toan hoc két qua thu dugc tir y kién
chuyén gia. Kho khan cia phuong phap nay
la viéc tuyén chon va danh gia kha ning cua
cac chuyén gia. Phuong phap duoc ap dung
c6 hiéu qua cho nhimg ddi twong thiéu (hoic
chua du) sé liéu théng ke, phat trién co do
bat 6n 16n hodc d6i twong cua du bao phirc
tap khong c6 sb lieu nén. Két qua cua
phuong phap du béo nay cha yéu phuc vu
cho nhu cau dinh huéng, quan 1y vi thé can
két hop (trong truong hop c6 thé) vai cac
phuong phap dinh lugng khac [2].

Phuong phap du bao dinh lugng la
phuong phép xay dung md hinh dy bao dua
trén so lieu qua khwr, nhiing s6 liéu hay gia st
c6 lién quan dén twong lai va co thé tim thay
duoc. Tat ca cac md hinh du béo theo dinh
lugng c6 thé s dung théng qua chudi thoi
gian va cac giad tri nay duoc quan sat do
luong cac giai doan theo ting chudi. Phuong
phap du bao dinh luong sir dung cac mé hinh
phtc tap hon bao gébm: md hinh héi quy
tuyén tinh don bién va da bién; mé hinh tu
hoi quy tich hop dua vao sb liéu chudi thoi
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gian cua Box-Jenkins. Trong d6 cac md hinh
phan tich hol quy ¢ thé cho biét anh huong
cua cac yéu tb trong mé hinh dén chi tieu can
dir bao, nhung cac dir liéu cua céc yéu té nay
can phai duoc du bao trong twong lai.

Hién nay, dé c6 nhirng du bao chinh xac
hon, mot sé nha nghién ctru da di sau tim
hiéu, nghién ctru va dé& xuit mot sé phuong
phap du béo di liéu chudi thoi gian c6 yéu to
thoi vu. Trong d6 md hinh SARIMA dugc
phét trién tr md hinh ARIMA phu hop véi
bat ky dir liéu chudi thoi gian theo mua nao,
c6 thé 12 bon quy trong nam; bay ngay trong
tuan; mudi hai thang trong mot nam [5]. Do
vay, nhom tac gia da &p dung mé hinh nay dé
tién hanh du bao lwong hang thong qua cac
cang cua thanh phd Hai Phong.

Mo hinh SARIMA(p, d, q)(P, D, Q)s co
céc tham sé xu hudng va theo mua nhu sau:

« p: Trat tu phuc hdi xu hudng;
e d: Thu tu chénh léch xu hudng;
* g: Thir ty duong trung binh xu hudng;
_+P: Bac cua thanh phan mia AR (thanh
phan tu hoi quy);
* D: Bac sai phan co tinh mua;
_*»Q: Béc cua thanh phan miia MA (thanh
phan trung binh truot);
« 5: S6 thoi doan trong mot vong chu ky.

Chi tiét cia mé hinh duoc trinh bay
trong so d6 nhu trén hinh 2.

Viéc tng dung mo hinh SARIMA trong
phén tich, du bao luong hang qua cang Hai
Phong duoc thuc hién theo 3 budc sau, [5]:

Buwéc 1: Nhan dang mo hinh.

Xac dinh cac gia tri (D, d, p, P, q, Q).
Trong d6 can xac dinh bac phan sai theo mua
vu D, sai phan thuong d va thuc hién bién doi
chudi thanh chudi dimg, sau dé kiém tra biéu
dd cua ham tu twong quan ACF va ham tu
twong quan riéng phan PACF tai cac tré mla
vu va tré thuong; thuc hién kiém dinh
nghiém don vi dé x4c dinh bac ty hdi quy va
tu hdi quy mia vu P, bac trung binh truot q
va trung binh trugt mua vu Q [6].

Budre 2: U'éc lwong va kiém dinh.

Udc lugng céc tham s bang phuong
phap udc luong cuc dai. M6 hinh sau do
duoc kiém tra mac do phu hop véi chudi dix
liéu nghién cau bang cach phan tich phan du.
Néu kiém tra khong thoa man thi quay lai
buéc 1 dé lya chon md hinh hop 1y hon.

Bwéc 3: Ung dung.
~ Lua chon m6 hinh tdi wu ta can sir dung
dé du bao gié tri tuong lai cua dir liéu chuoi
theo mua, dong thoi dua ra khoang tin cay
cua du bao.
Gia trj tuong lai c6 thé dugc dy béo cho
thoi diém ke tiep hoac mua tiep theo [6].

Bdng 1. Cdc phuong phdp du béo [1], [8].

STT | Phuong phap du béo
1 Tién doan/Genius forecasting
2 Ngoai suy xu hudng/Trend extrapolation
3 Phuong phap chuyén gia/Consensus methods
4 Phuong phap mé phong/Simulation
5 Phuong phap ma tran tac déng qua lai/Cross-impact matrix method
6 Phuong phép kich ban/Scenario
7 | Phuong phép ciy quyét dinh/Decision trees
8 Phuong phéap du bao téng hgp/Combining methods
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Chuén bi dir liéu:

- Phac hoa chudi thai gian;
- Xur ly dir liéu dé on dinh

phuong sai;

- Lay phuong sai dé duge

chudi dimg.

~

)

— Budc 1: Nhin dang mé hinh

Lua chon mo hinh:

- Kiém tra dir liéu, ham tu
tuong quan ACF va ham ty
twong quan timg phén PACF
dé xac dinh cic mé hinh
phuc vu du bao lugng hang

qua cang.

~

e i _________

Udc lugng:

cac mo hinh nghién ciu;

Sai phi hop.

- Chon mé hinh t6i wu
thong qua st dung tiéu chi

- Udc tinh cic théng so cho

Budrc 2: Udc lugng va kiém dinh

Kiém tra:

phap portmanteau

Kiém tra ham ty tuong quan
ACF va ham ty twong quan
tirng phan PACF cua phan du
Kiém dinh mé hinh dua trén
tong thé do tré bing phuong

Phan du ¢6 phai nhieu trang?

Ung dung:

- Su dung mé hinh lya chon dé
du bao lrong hang qua céng.

Budc 3: Ung dung

Hinh 3. Phurong phdp Box-Jenkins dé lgp md hinh chudi thoi gian theo mua [7].

3. Két qua nghién ciu

Dit liéu dau vao cia mé hinh 13 luong
hang qua cang Hai Phong tir 1/1/2010 dén
thang 12/2018 duoc trinh bay trong bang 2,
[4]. Két qua du b&o va phan tich dugc trinh
bay trong bang 3. Tur két qua phan tich ta
thay du bao luong hang théng qua cang Hai
phong trong nim 2019 v&i mac do sai s6
chap nhan dwgc véi sai s6 nho nhét 1a thang
8 nam 2019 véi sai s6 1a 0,31% va sai sb 16n

nhat 1a 7,58% vao thang 12 nam 2019. Sai sb
trung binh cho muoi hai thang la 2,47%.
Trén co s& md hinh lgya chon, cac tac gia da
tién hanh du bao lugng hang théng qua cang
Hai Phong trong hai nam 2020 va 2021, két
qua du bao duoc trinh bay trong bang 4. Cac
gia tri ACF va PACF duogc trinh bay trong
hinh 4, c4c thdng s6 thay dbi tir 0,1 dén 0,5.
Nhu vay mé hinh cho két qua phu hop.
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Bdng 2. San lirong hang thdng qua cang Hai Phong tir 1/1/2010 dén 1212018 [4].

Nim Thang Hang hoa (T4n) Theo quy
2010 T1 3264726.8 9055565.74
T2 2505952.97
T3 3284885.97
T4 3508322.8 10219021.9
T5 3652302.8
T6 3058396.3
T7 2942590 9777413.5
2018 T4 6462687
T5 6587250
T6 6713204 19763140
T7 6492938
T8 6695170
T9 6560169 19748276
T10 6722976
T11 6384901
T12 6611115 19718992
Bdng 3. So sanh két qua dur bao md hinh véi s6 liéu thuc té [5].

Théng Du bio (Tén) Thuc té (Tén) Sai s6
1/1/2019 6726309.096 6668933.86 -0.86%
1/2/2019 4817724.553 4607766.81 -4.56%
1/3/2019 6835444.031 6906631.19 1.03%
1/4/2019 6671459.42 6555060.82 -1.78%
1/5/2019 6711960.793 7110916.35 5.61%
1/6/2019 6640365.588 6811716.2 2.52%
1/7/2019 6525505.245 7045529.34 7.38%
1/8/2019 6652313.182 6791703.6 2.05%
1/9/2019 6508822.135 6529070.0 0.31%
1/10/2019 6741588.547 6931401.34 2.74%
1/11/2019 6562261.718 6851964.21 4.23%
1/12/2019 6953132.539 7523536.71 7.58%
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Bdng 4. Két qua duw bdo cho nam 2020 va nam 2021.

Thang Du bso (Tén) Thang Du bso (Tén)
1/1/2020 7294218.13 1/1/2021 5189835.17
1/2/2020 5129157.34 1/2/2021 3683363.35
1/3/2020 6419478.39 1/3/2021 4807063.95
1/4/2020 5996405.75 1/4/2021 4834831.54
1/5/2020 6426842.64 1/5/2021 5235739.16
1/6/2020 5672778.78 1/6/2021 4660679.79
1/7/2020 5978377.71 1/7/2021 4858371.12
1/8/2020 6130701.66 1/8/2021 4920413.72
1/9/2020 5536332.99 1/9/2021 4572019.58
1/10/2020 5280156.81 1/10/2021 4523185.56
1/11/2020 5044194.63 1/11/2021 4369791.28
1/12/2020 5351221.70 1/12/2021 4663419.48
Autocorrelation
1.0 4
0.5
0.0 ——2 - P A— [ ] . I ! . —s ! Lo ? T b g —
I i | |
0 5 10 15 20 25
Partial Autocorrelation
1.0 4
0.5
0.0 l l L G S S ! o . o ) T 1
-054 l . . . . ,
0 5 10 15 20 25

Hinh 4. Biéu d@é ACF va PACF.

4. Két luan

Trong bai bao, nhom tac gia da sir dung
s6 liéu thu thap duoc cua cang Hai Phong tur
nim 2010 - 2018 dé xay dung mé hinh du
bao san lugng thong qua cang Hai Phong, mo
hinh SARIMA du b&o héi quy tich hop theo
chudi thoi gian co6 xét dén xu hudng theo

mua cho nam 2019. Trong c&c md hinh thir
nghi¢m, md hinh SARIMA (0,1,1) (1,0,1)1.
1a phu hop nhat. Két qua du bao trong ngin
han kha chinh xac nho hon 7,6% dua trén
chudi sb liéu da biét vé san luong hang hoa
théng qua cang trong lich st.
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M6 hinh nay gitp cho nguoi dung c6 thé
dé dang du bao luu luong hang hda thong
qua cang voi chudi sé liéu theo thoi gian ma
ho san cd, day la mot cdng cu hd trg hitu ich
va tién dung cho cac nha hoach dinh chinh
sach, cac nha quan 1y va cac don vi van hanh
khai théc tai cum cang Hai Phong noi riéng,
cac cang bién Viét Nam noi chung.

Cac két qua du bao duoc kiém soat
théng qua cac tiéu chi lya chon trong cac mo
hinh da xay dung s& giup dam bao cho cac
sal s6 du béo 1a nho nhit c6 thé duoc, nhung
Van khong tranh khoi anh huong cua cac yeu
t6 bt thuong. Viéc dua ra nhitng nghién ciu
vé cac yéu t6 nay (vi du nhu anh huong cua
dich bénh Covid dén san lwong hang hoa
théng qua cac cang khu vuc Hai Phong) sé
duoc céc tac gia dé cap dén trong cac nghién
ctru tiép theod
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