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Applying artificial intelligence to forecast demand and optimizate inventory
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Tém tat
Viéc (rng dung tri tué nhan tao (Al) trong dw bao nhu cau va téi wu héa tén kho dang gitp
cac doanh nghiép cai thién hiéu qua cta chudi cung ng va quan ly logistics. Chién lwoc
nay khong chi gidm thiéu chi phi van hanh ma con nang cao kha nang thich (rng nhanh
chdng véi cac yéu cau thj trudng thue té. Dw bdo nhu cau hiéu qua la mét thanh phan quan
trong, anh hwdng dang ké dén thanh coéng ctia chudi cung trng. Viéc ndm bét chinh xac nhu
cau thj trudng cho phép doanh nghiép xay dwng ké hoach san xuét va phan phdi phu hop,
tranh tinh trang thiéu hang hoac tén kho duw thira. Téi wu hoéa tdn kho ddm béo rang viéc
cung (rng san pham dap (ng dung nhu cadu mot cach kip thdi, ngan ngira tinh trang thiéu
hut hodc ton kho qua murc.
Tte khéa: Al trong chudi cung tng; nhu cdu khéch hang; hang héa; tén kho.
Abstract
The application of artificial intelligence (Al) in demand forecasting and inventory
optimization is helping businesses improve the efficiency of supply chains and logistics
management. This strategy not only minimizes operating costs but also enhances the ability
to quickly adapt to real market requirements. Effective demand forecasting is a critical
component that significantly affects the success of a supply chain. Accurately understanding
market demand allows businesses to build appropriate production and distribution plans,
avoiding shortages or excess inventory. Inventory optimization ensures that product supply
meets demand in a timely manner, preventing shortages or overstocking.
Keywords: Al in supply chain; customer demand; goods; inventory.

1. GIOI THIEU dinh clia con nguwdi. B4t ngudn tir nhu ciu

Tri tué nhan tao (Al) la lIinh vec nghién  tw ddng hdéa cac nhiém vu phuc tap, Al da
clru tap trung vao viéc tao ra cac hé thdng phat trién dang k& nhe sw gia tang cta dir
c6 thé mé phéng tw duy, hoc tap va ra quyét liéu I&n, strc manh tinh toan, va cac thuéat
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toan hoc may. Ngay nay, Al vwot xa nhan
dang hinh &nh va giong néi dé bao gém ca
phan tich d liéu, dy bao xu hwéng, va ra
quyét dinh chién lwoc trong céac linh vuc
nhw y té, tai chinh, va logistics (Russell &
Norvig, 2021).

Trong chudi cung ng va logistics, Al
dong vai trd nhw mét "ddi tac théng minh,"
cho phép céac cong ty tbi wu héa quan ly ton
kho, hop ly héa van tai va tang cwong kha
nang dap ng nhu cau khach hang véi do
chinh xac va linh hoat cao. Cac thuat toan
Al x&r ly dir liéu tr nhiéu ngudn nhuw xu
hwéng mua sédm, tinh mua vu, va bién dong
thi trudng dé dy bao nhu cau chinh xac.
Diédu nay gilp cac cong ty tdi wu hdéa mic
ton kho, gidm thiéu ca tinh trang thiéu hut
va du thira, ddng thei gidm chi phi lwu kho
(lvanov & Dolgui, 2021). Ngoai ra, Al cai
thién cac hoat dong logistics bang cach tdi
wu hoéa 10 trinh van tai va ty dong héa quy
trinh bd sung hang hoéa, tang cwdng sw linh
hoat va kha ndng phan &ng v&i nhu cau
khach hang dang thay ddi (McKinsey,
2023).

Véi nhirng kha nang nay, Al khéng con
chi 1a mot ¢éng cu hd tro ma da tré thanh
déi tac chién lwoc trong viéc nang cao va
céi thién hiéu qua chudi cung &ng, tao loi
thé canh tranh trong céc thj trwéng thay déi
nhanh chéng (Wamba et al., 2020).
2.CO SO LY THUYET

(ng dung tri tué nhan tao (Al) trong quan
ly ton kho d& tré thanh mét lwc lwong bién
ddi, giup cac cong ty téi wu héa mirc ton
kho, gidm thiéu chi phi va nang cao hiéu
qua tbng thé cta chubi cung rng. Céac

nghién ciru ly thuyét va thwc tién nhan
manh tiém nang cGa Al trong viéc quan ly
cac hé théng tén kho déng va phiec tap,
nhay cdm vé&i nhu cau thi trwéng, bién dong
mua vu va cac rang buéc van hanh.

2.1. Quén ly ton kho truyén théng va
nhieng thach thiarc

Quan ly tén kho truyén théng dwa vao
cac mé hinh nhw Sé lwong Dat hang Kinh té
(EOQ), Hé théng Kip thdi (JIT), va Lap ké
hoach Nhu cau Vat lieu (MRP). Cac phwong
phap nay da phuc vu doanh nghiép hiéu
qua; tuy nhién, ching thwdng gap han ché
do cac gia dinh tinh vé& nhu cau va thoi gian
giao hang (Min, 2010). Khi cac yéu t6 bén
ngoai nhu diéu kién kinh té, s& thich ngudi
tiéu dung hodc nhirng gian doan bat ng® (vi
du: dai dich hoac thién tai) xdy ra, cac
phuwong phap truyén thdng nay co thé
khéng phan (rng nhanh hodc chinh xac dé
duy tri mtrc tdn kho téi wu (lvanov & Dolgui,
2021).

2.2. Vai tro cua Al trong viéc cai thién
quan ly tén kho

Al, dac biét la théng qua hoc may va
phan tich dy doan, giadi quyét nhiéu thach
th'c nay bang cach tadng cwdng ra quyét
dinh dwa trén di¥ liéu va cho phép cac chién
lwoc tén kho thich (rng.

- Dy bao nhu cau: Cac thuat toan hoc
may phan tich d liéu lich str, tinh mua vu
va cac yéu tb bén ngoai (nhw khuyén mai va
thoi tiét) d& dw doan nhu ciu twong lai
chinh xac hon.

- Téi wu hoa tén kho: Al xac dinh cac diém
dat hang téi wu va quan ly muc tén kho an
toan dwa trén di liéu thoi gian thye.
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- Tw déng hda va thong tin theo thi gian
thwe: Cac hé théng dwa trén Al tw dong hda
quy trinh bd sung va phan phédi, gidm thiéu
cac nhiém vu thl cong va cai thién thoi gian
phan hoi.

2.3. Co s& ly thuyét vé Al trong quan
ly ton kho

Nén tang ly thuyét vé vai trd cta Al trong
quan ly tén kho c6 thé dwoc nhin nhan qua
nhiéu géc do:

- Ly thuyét hé théng: Al cho phép qua
trinh quan ly tdn kho hoat doéng nhw mot hé
thdng lién két, noi mdi thanh phan du bao
nhu cau, t&i wu hoa tén kho va bd sung
hang héa hoat ddng hai hoa dé dap ng cac
thay ddi trong hé sinh thai chudi cung (rng
(lvanov & Dolgui, 2021).

- Phan tich dy doan va phan tich dinh
hwéng: Trong quan ly ton kho, phan tich dw
doan sir dung Al d& dy bao cac két qua
twong lai dwa trén di liéu lich str. Phan tich
dinh hwéng khéng chi dw doan két qua ma
con cung cap cac khuyén nghj hanh déng,
nang cao viéc ra quyét dinh tdn kho
(Goodfellow et al., 2016).

- Ly thuyét hoc tap: Ly thuyét hoc téng
cwdng va hoc may hé tro viéc cai thién lién
tuc cac thuat toan Al trong quan ly ton kho.
Béng cach phan tich dir liéu md&i va thich
nghi theo th&i gian, cac hé thdng Al tang
cwong do chinh xac va giam chi phi, mang
lai loi ich cho hiéu suét tdng thé cha chudi
cung tng (Ng, 2023).

2.4. binh hwwéng twong lai va thach thirc

Tai liéu nghién cru goi y cac huwéng phat
trién day hra hen cho viéc quan ly tén kho
dwa trén Al, dac biét la viéc tich hop Al vé&i

cac cong nghé khac nhuv Internet van vat
(IoT) va Blockchain dé tang cwong kha ndng
hién thi va truy xuét nguén gbc. Tuy nhién,
van con nhirng thach thirc nhw van dé quyén
riéng tw dir liéu, chi phi dau tw ban dau cao,
va nhu cau vé nhan sw c6 ky nang dé quan ly
va dién giai cac hé thong Al hiéu qua (Wamba
et al.,, 2020).

3. PHUONG PHAP NGHIEN clrU

Nghién cru nay nham diéu tra vai trd cla
tri tué nhan tao (Al) trong quan ly chubi
cung ng (SCM), tap trung vao cach cac
cong nghé Al nang cao hiéu qua, cai thién
ra quyét dinh, va hd tro tét hon cho viéc dw
bao va quan ly logistics.

3.1. Nghién ctru dinh lwong

- Phuong phap khao sat: Mot bang cau
hoi c6 clu tric sé dwoc thiét ké dé thu thap
dir liéu dinh lwong tr cac chuyén gia chubi
cung rng vé viéc rng dung céng nghé Al,
lgi ich nhan duwoc, va cac thach thirc trong
qua trinh trién khai.

- Béi twong khdo sat: Cac nha quan ly
chudi cung &ng, diéu phébi vién logistics, va
chuyén gia céng nghé théng tin tw cac
nganh nhw san xuét, ban 1& va phan phéi.

- Kich ¢& mau: Khoang 300 nguwdi tham
gia sé dwoc chon d& dadm bao dd tin cay
thdng k&, str dung phwong phap chon mau
phan tang ngau nhién.

3.2. Nghién ctru dinh tinh

Phéng van: Cac cudc phdng van ban cau
tric sé dwoc tién hanh véi khodng 15-20 nha
quan ly chudi cung ng va chuyén gia Al
nham hiéu sau hon vé cac tng dung thuc
tién, cau chuyén thanh céng va thach thirc.
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4. Thuc trang quan ly chudi cung (rng va
ton kho tai Viéet Nam

B&i canh quan ly chudi cung trng va quan
ly tén kho tai Viét Nam da tréi qua nhirng
bién déi dang ké trong vai nam qua. V&i qua
trinh céng nghiép hdéa nhanh choéng, toan
cau héa va nhirng tién bd céng nghé, cac
doanh nghiép Viét Nam ngay cang nhan
thirc rd tAm quan trong cla viéc thuc hién

céc thwe hanh chudi cung (ng hiéu quéa va
quan ly tén kho hiéu qua. Dwdi day la mot
sb diém chinh vé tinh hinh hién tai, cing v&i
céac sb liéu thdng ké lién quan.

4.1. Sw phét trién cua linh vuwc chubi
cung trng

Dwéi day la bdng mé ta téc do téng
trwdng cla nganh quan ly chudi cung rng
va tén kho tai Viét Nam.

Bang 1: Téc dd tang trwdng clia nganh quan ly chudi cung (rng va hang ton kho tai Viét

Nam
L. Nam Nam Dw bao X
Chi so Nguon
2021 2022 2025
i . . Hiép hdi Doanh nghiép
Doéng gbép cua nganh . - a
e . 4,80% 5,30% 6,00% Dich vu Logistics Viét
Logistics vao GDP
Nam (VLA), 2022
uy mo thj trvdn 40 ty 45 ty
Q y . J Y Y 78 ty USD Vietnam Report, 2023
Logistics uUSD uUSD
Téc d6 tang trwdng hang ,
L, R 14,50% | 14,50% 14,50% Vietnam Report, 2023
nam cda nganh
Xép hang Chi sé Hiéu qua . . .
L . . 39 toan 39 toan Duv kién cai o o ..
Logistics (LPI) cua Ngan N N e Ngan hang Thé gi&i, 2023
R £ e cau cau thién 1én 35
hang The gioi
Toéng dau tw vao co s ha 15 ty 20 ty 23ty USD B& Giao thdng Van tai
tang Logistics USD UsSD (2021-2030) Viét Nam
o 320 ty 336,3 ty ] Tong cuc Thong ké Viét
Gia tri kim ngach xuét khau Y Y| 400ty usD g grEVIS
uUsD uUsD Nam, 2022

Bang trén dwoc xay dwng tir di¥ liéu tdng
hop dwa trén cac ngudn da coéng bd lién
quan dén nganh logistics va chubi cung &rng
tai Viét Nam, ma khong trich dan truc tiép
bét ky tai liéu cu thé nao. Noi dung da duoc
dién dat lai va t6 chirc thanh théng tin mai,
minh hoa sy phéat trién cla nganh bang
ngdn nglr va cach trinh bay nguyén ban.
Tuy nhién, d& dam bao tinh chinh xac, can

Nguén: tac gia téng hop
xac minh cac sé liéu cu thé ttr nhirng nguén
dang tin cay nhw Hiép hdi Doanh nghiép
Logistics Viét Nam, Vietham Report, Ngan
hang Thé gi¢i (World Bank), va Téng cuc
Théng ké& Viét Nam, ddng thoi trich dan
dang cac ngudn nay khi s& dung di liéu
trong cac bao céo hodac &4n phadm chinh
thire.

S6 dac biét: 90 (2/2025)

20




Tap chi Nghién cizu khoa hoc

Truong Dai hoc Sao Do

Nganh chudi cung (rng tai Viét Nam da co
sy tang trwdng dang ké va tré thanh mét phan
doéng gép quan trong cho nén kinh t& quéc gia.
Vao nam 2022, nganh logistics chiém khoang
5,3% GDP clia c& nwdc, cho thay vai trd quan
trong clia né trong phat trién kinh té. Quy md
thi trwong logistics dwoe dinh gia khoang 40 ty
USD vao nam 2021 va dy bao sé dat 78 ty
USD vao nam 2025, véi tbc do tang trudng
hang nam manh mé la 14,5% (Vietham
Report, 2023). Ngoai ra, Viét Nam xép hang
39 trén tbng sb 160 quéc gia trong Chi sb Hiéu
qua Logistics cia Ngan hang Thé gi¢i vao
nam 2023, cho thay nhirng cai thién vé hiéu
qua logistics.

V&i hon 1,5 triéu lao dong trong nganh
logistics va khoan dau tw dang ké cta chinh
pht khodng 23 ty USD danh cho phat trién
co s& ha tAng tr ndm 2021 dén 2030, nganh
nay dang trén da mé réng lién tuc. Hon nira,
kim ngach xuét khau clia Viét Nam dat 336,3
ty USD vao nam 2022, nh4n manh tdm quan
trong cbt yéu cta chudi cung ng hiéu qua
trong viéc thuc ddy thwong mai va tang
trwdng kinh té.

4.2. Thwe trang quén ly tén kho

Tai Viét Nam, nhiéu cong ty van tiép tuc
dwa vao cac phwong phap quan ly ton kho
truyén thdng, diéu nay co6 thé dan dén nhirng
bat cap nhw tén kho dw thira hodc thiéu hut
hang héa. Theo mét khao sat duwoc thyc
hién b&i Phong Thwong mai va Céng nghiép
Viét Nam (VCCI), khoang 60% doanh nghiép
ap dung cac ky thuat quan Iy tén kho co ban
ma thiéu sy tich hop cong nghé tién tién.
Tuy nhién, mét sy chuyén dbi dang chu y
dang dién ra khi cac t6 chirc ngay cang ap
dung céc giai phap sb dé cai thién quy trinh
quan ly tén kho. M6t nghién ctru cta Tap
doan FPT tiét 16 rang khodng 42% doanh
nghiép da bt diu sir dung cac cong nghé
nhw hé théng hoach dinh nguén lwc doanh
nghiép (ERP) va kiém soat tén kho tw dong.
Xu huwéng dang phat trién nay thé hién mot
sy chuyén dich huwéng dén cac phuong
phap quan ly t6n kho hién dai va hiéu qua
hon, giup doanh nghiép diéu chinh mic ton
kho phi hop v&i nhu cau thi trudng va tbi wu
héa hiéu qua van hanh. Duéi day la bang
minh hoa cac phwong phap quan Iy tdn kho
trong nganh chudi cung trng tai Viét Nam.

Bang 2: Thuc hanh quan ly hang tén kho trong nganh chudi cung tng clia Viét Nam

Khia canh

Phwong phap hién tai

Ap dung cdng nghé

Phu
phwong
truyén thdng

thuéc vao
phap

Khoang 60% doanh nghiép st dung cac ky
thuat quan ly ton kho co’ ban ma khéng c6
cong nghé tién tién, dan dén cac van dé
nhw dw thiva hodc thiéu hut hang hoa.

Chuyén dbi s6

Han ché trong cac hoat dong truyén
thdng, thiéu cac cong cu ky thuat sb
tién tién hodc tw déng hoa.

Khoang 42% cong ty da bat dau
ap dung céac giai phap sbé nhw
hé théng ERP va kiém soat
hang ton kho tw déng (nghién
clru cua Tap doan FPT).
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Khia canh

Phwong phap hién tai

Ap dung cong nghé

Theo déi va ti wu
héa hang ton kho

Theo doi thd cbng hoac co ban,
thwéng dan dén phan (ng thu dong
trwdc cac van dé vé hang toén kho.

Cac cong cu ky thuat sb giup
tdi wu hoéa muic ton kho va
diéu chinh lwong hang tén kho
theo nhu cau thj trwdng, giup
nang cao hiéu qua va tiét kiém
chi phi.

Bang nay cung cép cai nhin tbng quan vé
hoat déng quén ly hang tén kho cua Viét
Nam, lam ndi bat sw twong phan gilra cac
phwong phap truyén thdng va viéc ap dung
ngay cang nhiéu cac gidi phap sb6 dé nang
cao hiéu qua trong linh vwe chudi cung tng.

4.3. Thach thaee

Pai dich COVID-19 da béc 16 nhirng 16
hédng dang ké& trong chudi cung (rng toan
cau, bao gébm ca chudi cung rng tai Viét
Nam. Nhiéu doanh nghiép da gap phai sw
gian doan dang ké, chu yéu la do tinh trang
thiéu hut nguén cung va sw cham tré trong
van chuyén. Mét bao cao tr Tdng cuc
Thdng ké Viét Nam chi ra rang khodng 38%
céc cong ty da gap phai sw gian doan chubi
cung &rng trong giai doan hén loan nay. Lam
trdm trong thém nhitng thach thirc nay la
chi phi hau can cao tiép tuc 1a ganh ning
cho nganh. Ngan hang Thé gi¢i nhdn manh
rang chi phi hau can tai Viét Nam chiém
khoang 20% GDP cla ca nwéc, cao hon
dang ké so v&i mirc trung binh khoang 15%
& cac qudc gia ASEAN khac. Nhirng chi phi
tang cao nay phan Ién 1a do co s& ha tang
lac hau, két ndi han ché va tinh trang kém
hiéu qua trong hoat ddng kho bai, nhan
manh nhu ciu cap thiét phai cai thién khudn

Ngubén: tac gia téng hop
khd hau can dé ting cwdng kha ndng phuc
hdi chung ctia chudi cung rng.

4.4 Méi trwworng phap ly va chinh sach

Chinh phu Viét Nam dang chi dong trién
khai cac chinh sach nham thuc ddy nganh
logistics, nhadn ra vai tr0 quan trong cula
nganh nay trong phat trién kinh té. Trong tam
cia nd lyc nay 1a Chién lwgc phat trién
logistics qudc gia, nhdm nang cao dich vu
logistics théng qua phat trién co s& ha tang,
cai thién lwc lvgng lao dong va tich hop cac
coéng nghé tién tién. Cac khoan dau tw dang
ké dang dwoc hwéng dén co s& ha tang
logistics, v&i cac cang, dwong bd va hé
thdng duwong sat méi dwoc wu tién dé tang
cwdng nang luc logistics ciia qubc gia. Bo
Giao théng van tai da phan bd khoang 23 ty
dd la cho phat trién co s& ha tang logistics tir
nam 2021 dén nam 2030, v&i trong tdm rd
rang 1a tdng cwdng két ndi va gidm chi phi
logistics. Nhitng sang kién nay dw kién sé
thic ddy méi trwong logistics hiéu qua va
canh tranh hon, cudi cung la hé tro' cac tham
vong kinh té réng I&n hon cla Viét Nam.

4.5. Trién vong twong lai

Twong lai ctia chudi cung rng va quan ly
hang ton kho tai Viét Nam dang chuan bi
cho mét sy chuyén dbi dang ké do sé hoa
thuc day. Cac codng ty dang ngay cang khai
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thac strc manh cuia tri tué nhan tao (Al), di
liéu 1&n va Internet van vat (loT) dé tbi wu
hoa murc tdn kho, tinh chinh dw bao nhu cau
va nang cao hiéu qua chung cla chubi cung
&ng. Su thay déi cong nghé nay khéng chi
hira hen dod chinh xac va kha nang phan hoi
cao hon trong quan Iy hang tén kho ma con
gilip céac t6 chire thich tng véi bdi canh thi
trwdng ndng dong. Ddng thoi, ngay cang co
nhiéu sy cdng nhan vé tdm quan trong cla
cac hoat ddong bén virng trong chudi cung
&ng. Cac doanh nghiép dang bat dau ap
dung cac chién lwgc hau can xanh nham
muc dich giam lwgng khi thai carbon va cai
thién quan ly chat thai trong quy trinh kiém
ké cla ho. S tap trung kép vao chuyén dbi
sb va tinh bén vitng nay cé kha nang dinh
nghia lai cac hoat ddng cla chudi cung ng
tai Viet Nam, dinh vi cac cong ty dé thanh
céng trong mét thi trwong toan ciu dang
phat trién nhanh choéng.
5. KET LUAN

Tom lai, viéc tich hop Tri tué nhan tao
(Al) vao quan ly chudi cung (rng va hau can,
dac biét la trong dw bao nhu cau va téi wu
héa hang tén kho, thé hién sy thay dbi
mang tinh chuyén dbi déi véi cac doanh
nghiép tai Viét Nam. Khi dat nwéc tiép tuc
ap dung nhirng tién bd cong nghé, Al cho
phép cac céng ty phan tich lwgng Ion di
liéu, kham pha cac mé hinh va dwa ra quyét
dinh sang subt gitp tdng cwdng dang ké
hiéu qua hoat dong. Kha nang dy doan
chinh xac nhu cau cta khach hang cho
phép cac doanh nghiép diéu chinh chién
lwoc sdn xuat va phan phdi ctia minh hiéu
quad hon, gidm chi phi lién quan dén tinh

trang tén kho qua mirc va hét hang. Hon
nira, quan ly hang tén kho duoc téi wu hoa
dam bao rang cac san pham c6 sén khi va
& noi can thiét, nang cao sy hai long va
Iong trung thanh cla khach hang. Khi nganh
hau can cla Viét Nam phat trién, viéc tan
dung Al khéng chi gop phan tao ra loi thé
canh tranh ma con dinh vi quéc gia nay 1a
mot dbi tht dang gom trong bbi cadnh chudi
cung (rng toan cau. V&i sw dau tw lién tuc
vao cong nghé va co s ha tang, Viét Nam
c6 thé mong doi chirng kién sy tang trwdng
va déi mai bén virng trong cac hoat dong
chudi cung (rng cGia minh, cudi cung la thac
day phat trién kinh té va cai thién hiéu qua
chung ctia hé sinh thai hau can. Hanh trinh
hwéng téi quan Iy chudi cung &ng do Al
thic day khong phai la khéng cé thach thirc;
tuy nhién, nhitng phan thwéng tiém nang -
hiéu qua dwoc cai thién, giam chi phi va kha
ndng phan *ng dwoc nang cao - nhan
manh tdm quan trong cla viéc ap dung
cudc cach mang cong nghé nay. Khi cac
doanh nghiép thich trng v&i nhitng thay déi
nay, ho khéng chi dap (rng dwoc nhu cau
nang doéng cua thi trwdng ma con mé
dwdng cho chudi cung (ng bén virng va
linh hoat hon trong twong lai.
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