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TU KHOA TOM TAT

BE tong thwong phim Cing v&i qua trinh db thi héa va phat trién ha tAng ngay cang manh mé tai Viét Nam, nhu ciu bé tong
Du béo chuoi thoi gian thuong phdm gia ting déng k&. Tuy nhién, bai toan dy bdo san lugng bé tdng van 1a thach thite, dic biét
Ke hoach san xuat dbi v6i cac doanh nghiép vita va nho do tinh bién dong theo mua vu va thi trudng. Nghién citu nay so sanh

Doanh nghiép vita va nho PR Xe o s . . N 2 P A 1A
bon mo hinh chuoi thoi gian—Seasonal Naive, SARIMA, Holt-Winters, va Prophet—dé du bao nhu cau bé

Viét Nam
tong hang ngdy, 4p dung trén hai kich ban huén luyén: (1) st dung di liéu nim 2021-2023, trong d6 nim

2021 c6 bién déng do Covid-19 va (2) chi ly nim 2022-2023. Két qua cho thiy Prophet va Holt-Winters
thwdng cai thién dang ké chi s6 RMSE khi khai thac toan bo dit liéu, trong khi SARIMA thuwdng khong hoi
tu hodc du bao kém khi thém ndm 2021. Nguoc lai, néu loai bé 2021, SARIMA c6 thé hoat dong nhung sai
sb tuyét dbi vin cao hon so véi Prophet. Nhém téc gia ciing thao luin ¢ng dung ctia cic mé hinh trong viéc
14ap ké hoach san xudt, quan 1y nguyén vat liéu, va danh gi4 kinh té tai trudng hop nghién cu dién hinh.
Qua phéng vén lanh dao va c4n bo kj thuat, nghién citu khing dinh tiém ning 4p dung mé hinh dy béo di
liéu 16n va cho thdy tAm quan trong cta viéc cin nhic nhitng nim bét thudng trong bdi canh nganh bé tong
bién déng manh. Két qua nghién ctu c6 thé duwge mé rong va 4p dung cho cic doanh nghiép san xuit bé
tong thtong phim hodic san xuft vét liéu xiy ding khac.
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Ready-mixed concrete This paper presented a comparative study of four time series forecasting methods—Seasonal Naive, SARIMA,
Time series forecasting Holt-Winters, and Prophet—applied to real-world data from Vina 21, an SME producing ready-mixed concrete
Operation planning
SMEs

Vietnam

in Vietnam. By testing two different approaches to historical data (including or excluding the Covid-affected
year 2021), the study provides insights into how atypical periods may influence model performance. Prophet
and Holt-Winters show clear advantages when the full dataset (2021-2023) is used, displaying reduced RMSE
and more robust handling of extended historical variability. In contrast, SARIMA performed poorly or did not
converge under the heavier data load, likely due to the highly irregular demand patterns introduced by
pandemic-related disruptions. However, SARIMA was more feasible when the 2021 data was omitted, albeit
with a higher absolute error and only modestly improved MAPE relative to other approaches. From the
perspective of Vina 21’s management team, adopting a forecast model that can handle significant swings in
demand and maintain reasonable accuracy across diverse conditions is critical. Prophet emerged as a
consistently strong candidate, especially for minimizing absolute forecast errors (RMSE), which directly supports
production planning and raw material procurement decisions. Moreover, the findings indicate that integrating
all available data generally benefits methods like Prophet and Holt-Winters, enabling them to capture broader
patterns in seasonal and trend components. Future work should delve deeper into integrating external factors
such as weather data, government construction policies, and project-specific timelines to further refine
forecasting accuracy. Additionally, exploring ensemble approaches and advanced machine learning methods
could yield further improvements. For SMEs like Vina 21, these results underscore the value of data-informed
decision-making, validating that the choice of forecasting model should be aligned with the enterprise’s goals—
whether it prioritizes minimizing absolute risk of under/overproduction or focuses on cost control and error

ratios. The research results can be expanded to benefit the construction material manufacturer sector in Vietnam.
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1. Mé dau

Nhu ciu bé téng thiong phdm tai Viét Nam dang cé xu huéng
gia ting manh mé trong bdi canh phat trién kinh t€ va d6 thi héa nhanh
chéng. Cac cong trinh xay dyng quy md 16n, du 4n ha ting giao thong,
khu d6 thi hién dai, cling nhu hoat déng xay dung dan dung ngay cang
tr& nén phd bién, tao ra thi trudng tiéu thu bé téng thivong pham rat
s0i dong [1]. Déc biét, cic doanh nghiép vira va nho (small and medium
enterprises — SMEs) trong linh vitc san xudt bé téng thiong phim
thudng gép thach thitc canh tranh tryc tiép v6i cac cong ty 16n hon vé
gi4 thanh, ch4t lwgng san pham, cling nhw mttc d6 chti dong trong chudi
cung ¥ng nguyén vat liéu. Ning lic du bdo nhu cau bé tong chinh xac
sé gitip cdc doanh nghiép nay t6i wu héa k& hoach san xuit, quan tri
ngudn lwc, giam thiéu 1ang phi va nang cao ning luc canh tranh [2].

Tuy vay, hoat dong du béo trong nganh xdy dung & Viét Nam
phiic tap do tinh mua vy déc tht (miia muwa, mia khé, thoi diém Tét
Nguyén d4n, thang 7 Am lich dugc xem 1a thang x4u khién nhidu cha
dau tu tri hodn khéi cong...). Nhitng yéu t6 nay tao sy bién doéng 16n
theo th&i gian, khong tuin ty trong nidm, khién du béo tuyén tinh dé
g3p sai s6 cao [3]. Bén canh d6, hanh vi khach hang, tién do cong trinh,
va tinh chu ky kinh t& cling c6 thé tdc dong dén nhu cau bé téng, dic
biét giai doan sau dich bénh Covid-19 véi nhitng diit gay chudi cung
@ng [4]. P& déi phé6 v&i sy bat 6n nay, nhiéu phitong phép dy béo dira
trén cdc md hinh chudi th&i gian (time series) da dwgc dé xuét, cé thé
ké dén ARIMA, SARIMA, Holt-Winters (Exponential Smoothing),
Prophet (truéc day la Facebook Prophet), ...[5].

Nghién citu ndy huéng dén hai muc tiéu chinh. Thi¢ nhat, danh
gi4 hiéu qua ctia b6n md hinh dy b4o phd bién trong béi canh di liéu
san xudt bé téng thivong phdm & Viét Nam, noi c6 tinh miia vu va bién
dong 1én. Thit hai, lita chon mé hinh phit hop, gitip doanh nghiép (dién
hinh 12 Cong ty Vina 21) 1én k€& hoach nguyén vét liéu, b6 tri tai chinh
va nhén lvc hiéu qua. Dt liéu dugce thu thap tit bang ké san lugng ban
ra hiing ngay, bao gobm nhiéu méc bé téng, miic tiéu thu trong nim
2021-2024, dong thoi ¢6 sy tham vAn chuyén gia vé thong tin mia vu.
Phéan tiép theo ctia bai bdo dwoc cdu tric nhw sau: Phan 2 trinh bay
téng quan nghién cttu, bao gom céc 1y thuyét va cong trinh lién quan;
Phén 3 1a Phwong phap nghién citu, gi6i thiéu chi tiét cdc md hinh thoi
gian dy béo, bao gom co s§ toan hoc va wu nhige diém; Phan 4 néu va
phéan tich két qua cta bén mé hinh dy béo; Phan 5 thao luan vé kha
nang 4p dung két qua nghién citu trong dy bdo va 1ap ké hoach san

xudt; cudi cling 1a phan két luan ctia bai bao nay.

2. Tbng quan nghién cdu

2.1. Vai tro cua dv bdo trong nganh xdy dung

Trong béi canh phat trién kinh t& — x4 hdi, nganh xay dung & céc
qudc gia dang phat trién, bao gdm Viét Nam, chiém ti 1é d6ng gép dang
ké vao téng san phadm ndi dia [6]. Viéc du béo chinh x4c nhu ciu vat
liéu x4y dung gitip doanh nghiép giam thiéu chi phi Itu kho, trénh tinh

trang thiéu hut nguyén vat liéu cuc b, dam bao tién do thi cong. Cac

phuong phép du bdo nhu ciu bé téng, xi mang, sit thép thuong diva
vao md hinh kinh t& Itgng, hoi quy da bién, hodc mé hinh chudi thoi
gian [7]. Tuy nhién, cic bién dong theo miia (mila mua kéo dai hoic
thang 7 Am lich) cfing nhut hanh vi tdm 1y thi tritdng (thi du nhu ciu
ting nhanh triée Tét) 1am cho viée dy bdo bing mo hinh tuyén tinh

don gian kém chinh x4c.
2.2. Nghién cttu vé du bdo chudi thoi gian

Du bao biang chudi thi gian (time series forecasting) ra doi tit
kh4 sém, nhitng ngay nay dugce 4p dung rong rai nhd sy phat trién ctia
thong ké va méay tinh [8]. Vé mit 1y thuyét, c6 thé phan cdc mo hinh
chubi thoi gian thanh ba nhém chinh:

« M6 hinh dy bdo cb dién: ARIMA (AutoRegressive Integrated
Moving Average — Ty hdi quy trung binh trivot), SARIMA (Seasonal
ARIMA - ARIMA c6 tinh dén mua vu), Holt-Winters (Exponential
Smoothing - san m) [9].

« M6 hinh hoc may: Random Forest, Gradient Boosting, Neural
Network, RNN/LSTM [10].

« M6 hinh lai (hybrid) hodc mé hinh Bayesian hién dai (nhuw
Prophet) [11].

Trong pham vi nghién cifu ndy, nhém téc gia lwa chon bdn mo
hinh c8 dién va ban hién dai (Prophet) dé so sanh. Vai cong trinh tiéu
biéu ¢4 tng dung cédc mé hinh nay trong linh vifc xay ding:

* ARIMA va SARIMA: Thuong duge st dung cho d@ liéu c6 tinh
diing (stationary) hodc ditng theo muia, vi du lugng khach du lich, nhu
ciu xi méing, doanh s& ban hang tuan. ARIMA t6 ra hiéu qua khi chubi
khong cé ddt bién 16n, con SARIMA b6 sung thanh phan muia, phit hop
chu ky tuiin/thdng/ndm [12].

+ Holt-Winters: Dva trén nguyén ly san mii (exponential
smoothing) v&i ba thanh phan: level, trend v seasonality. M6 hinh nay
to ra linh hoat khi ¢6 mia vu 6n dinh, thwong dugce cdec doanh nghiép
tong thiu trién khai do don gian va c6 tinh giai thich 6t [13].

« Prophet: Dugc Facebook (nay 1a Meta) dé xuat, dya trén ham
Fourier @€ mo6 phong seasonality, két hop hdi quy Bayesian. Prophet
thich hgp v6i dit liéu c¢6 xu huéng (trend) dai han va nhiéu thanh phin
mua (tulin, thang, ndm), dong thdi x1¢ 1y tét cc ngoai 1& (ngay nghi, su

kién, rui ro cuc bd) [11].
2.3. B6i cdnh nghién citu tai Viet Nam

Céac nghién cttu dy bdo nhu cau vét liéu xiy duyng tai Viét Nam
con kha roi rac, thuong tip trung vio xi ming hodc sit thép. Pdi véi
bé téng thiong phdm, quy trinh phéi tron va phan phdi chiu anh huéng
16n ti¥ dia phwong cung cdp v6i mang 116i cung ing phic tap. Mot s6
don vi 16n da trién khai hé théng quan 1y hién dai, nhing cac doanh
nghiép vita va nho con han ché ngudn e, dé bi dong vé nguyén vat
liéu, canh tranh gia.

Nhu vay, viéc tng dung m6 hinh chudi thdi gian dé du béo bé

tong, ndm bat miia vu ndm, tim mé hinh phit hg'p véi dic thii bién dong
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manh 12 nhu ciu cip thiét. Nghién ctu nay dwoc ky vong déng gép vao
khoang tréng nay, dong thdi cung cap bai hoc thuc té cho cdc doanh

nghiép vita va nho nganh san xuit vat liéu xay dung.
3. Phuong phap nghién ciu

Nghién cifu dugce tién hanh theo cic budce: (1) Thu thap va lam
sach dit liéu; (2) Ap dung b6n mé hinh du bao chudi thoi gian: Seasonal
Naive, SARIMA, Holt-Winters, Prophet (cAc md hinh nay dugc phat
trién ¥ co s¢ todn hoc thanh c4c chiong trinh trén mdy tinh, st dung
ngdn ngit 1ap trinh Python); (3) Dé4nh gi4 két qua béng céc chi s6 sai s6;
(4) Tht nghiém Iya chon mé hinh kha thi nhit phuc vu 14p k& hoach
san xudt va thu thap y kién tai tred'ng hgp nghién cttu dién hinh.

3.1. Co s& todn hoc ciia bén mé hinh du bdo
3.1.1. Seasonal Naive (phiong phdp tham chiéu)
Phuong phép Seasonal Naive khong phai mo hinh phtc tap,
nhung thudng diing 1am co s& dé so sanh (baseline). Y twong: du bao
gia tri ctia ngay t bing gia tri ngay t — m, trong d6 m 1a @6 dai mua vu.
Vi du, néu chu ky tudn m = 7, ta cé:

yt=yt—m €8]

Phuwong phép nay nhanh, don gian, song hiéu qua rit han ché khi
dit liéu c6 nhidu bién déng bit thudng [14]. Tuy nhién, Seasonal Naive
hitu ich dé chitng minh mét mé hinh phitc tap hon phai viegt qua co
s@ don gian nay.

3.1.2. SARIMA (Seasonal ARIMA)

ARIMA (AutoRegressive Integrated Moving Average — Ty hoi quy
trung binh trigt) md hinh héa chubi thoi gian béing cch két hgp thanh
phan ty hdi quy (AR), sai phén (I) va trung binh tregt (MA) [11]. Céng
thite tdng quat:

ARIMA(p,d, q): o)
d’p(L)VdYt = eq (L)gt

trong dé:

+ V4 12 todn ti sai phan bac d.

* ¢,(L) 1a da thitc hoi quy béc p.

* 8,(L) 1a da thitc trung binh trigt bac q.

« & 12 nhiéu tring (white noise).

SARIMA (Seasonal ARIMA) b6 sung thém cdc bac mua vu

(P,D,Q,m) cho chu ky m, tao thanh:
SARIMA(p,d, q) % (P, D, Q): 3
3, (L)PH(LMVIVE Y, = 6,(L)0 (L™, 3)

trong d6 V5, 1a toan tt sai phan miia vy bac D, @, va 0, la cic
da thitc AR/MA mua vu bac P, Q. SARIMA dic biét phit hop v&i chubi
¢6 tinh mua, vi du m = 7 (miia vy tuin) hay m = 12 (mua vu thang)
hodc thim chi m = 365 (mua vu nam).

3.1.3. Holt-Winters (Exponential Smoothing)

Phuong phép Holt-Winters dya trén nguyén ly san mil
(exponential smoothing) cho ba thanh phan: mitc nén (level), xu huéng
(trend) va mua vu (seasonality) [15]. Phién ban Holt-Winters céng
(additive) c6 dang:

Iy = a(yy — sem) + (1 = @) (le—y + b_y),
by = ﬁ(lt L)+ 0- B)b;_1,
Se =y e — 1) + (A = ¥)Seem,
yt+h=1l+hb+st+h—m-[(h—1)/m]

(€]

Trong dé:

* [, 1a thanh phén muc (level).

* b, 1a xu huéng (trend).

* s, 1a thanh phan mua vy, d6 dai chu ky 1a m.

- a, B,y 1a cac tham sb san mii (0 < a, B,y < 1).

Néu dit liéu ¢6 xu hwéng nhan (multiplicative) thi ta diing phién
ban multiplicative. Holt-Winters dwgc wa chudng vi tinh dé dién giai,
thich hop cho bai toan duy bdo ¢6 tinh mita vu twong dbi én dinh [15].
3.1.4. Prophet
Prophet (Facebook Prophet) tiép can du bo theo khudn khé hoi
quy Bayesian [11], dién ta chubi thoi gian y, nhu téng cta:

Yy =gO+s@®+h®)+e  (5)

Trong dé:

+ g(t) 1a thanh phan xu hwéng (trend), thuwdng moé phong dang
logistic (nhi phin) hodc tuyén tinh.

+ s(t) 1a cac thanh phan miia vu tuin, ndm... dugc x4p xi bing
chubi Fourier.

* h(t) 12 hiéu ¢ng ngay 18, sy kién dic biét, rai ro cuc bd.

+ &, 1a nhiéu.

Prophet wéc lwgng céc tham s6 théng qua phuong phép
Hamiltonian Monte Carlo (hodc t6i wu twong dwong), cho phép linh
hoat thém bac Fourier, thém rang budc “changepoint” vé xu huéng
[11]. Loi thé ctia Prophet 1a dé tinh chinh cac ngay 1&, thdi gian cAm
xay dung, v.v. (ngay 1&, su kién bat thudng), nén rat phit hgp véi nganh
xay dung chiu anh huéng ddc thi mua vu va tam ly thi truong.

3.2. Chi sé ddnh gid (Evaluation Metrics)

Nghién cttu st dung hai chi s6: RMSE (Sai s6 cin trung binh binh
phuong) va MAPE (Sai s6 binh phuong tuyét d6i dang phan tram) [16].
RMSE phan 4nh sai s6 tuyét di binh phiong trung binh, nhay v&i ngoai
1é 16n; MAPE do sai s6 phan tram trung binh, gitip danh gié tinh twong
d6i khi quy mé dit liéu dao dong.

Cong thiic:

RMSE =

100% Ve —
MAPE = - Zt=1" —
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4. Phan tich cac phuong phap trong truong hgp nghién ciu
Cong ty C6 phan Bé tong Vina 21

Cong ty C6 phan Bé téng Vina 21 (duéi day goi tit 1a Vina 21) 1a
mot doanh nghiép vita va nho c6 tru s& tai khu vige phia TAy Ha Noi.
Vina 21 s@ hitu ning lyc tréon khoang 200 tin/gié va ddi xe bon van
chuyén bé tong hon 30 chiéc, cung cfp bé tong thiong phdm cho nhiéu
dv 4n xay dyng din dung va ha ting giao thong. Tuy c6 lgi thé dia 1y
va uy tin trong khu vite, cong ty phai d6i mit véi khoé khan trong viéce
dy bo nhu cau bé tong — mot yéu té thiét yéu dé 1ap ké hoach san xuéat
va quan tri tai chinh.

Hoat ddng san xuit bé téng thitong phdm thuwdng bi tdc ddng b&i
tinh miia vu (mda mua, thoi gian nghi Tét), cling nhu céc yéu t6 kinh
té, chinh sich dau tv xay dung. Pic biét, nam 2021 chiu anh huéng
ctia dich COVID-19 khién mot s§ thang trAm ling, nhiéu dy 4n tam
dirng, dan t6i di liéu nhu ciu bé tong khong con dién hinh nhu giai
doan trieée va sau. Diéu nay lam tang thach thiée cho bat ky moé hinh

du bao chudi thoi gian nao.
4.1. Miéu td dit liéu

Dé tién hanh nghién cifu, nhém téc gia da thu thap dit liéu hing
ngay cta Vina 21 cho bén ndm 2021, 2022, 2023, va 2024. Mbi nim

Bang 1. Trich dit liéu san xuit theo méc bé tong.

dugc lvu trong mot tép CSV (2021.csv, 2022.csv, ...), v&i vi du dugc
dua ra trong Bang 1.

Sau khi cong don tit ca mac mbi ngdy, thu duoc mét chudi thoi
gian (time series) theo ngay, di tit ngay 01/01,/2021 dén 31/12/2024
trong pham vi nghién cttu. N3m 2021 dic biét c6 nhidu ngay khéi lwong
rit thdp hodic khéng ¢ giao dich do gifn cach xa héi do dich bénh
Covid-19.

4.2, Két qud du dodn bdn phirong phdp: hai kich bdn so sdnh

Nghién citu 4p dung bbén phiong phéap thoi gian: Seasonal Naive,
SARIMA, Holt-Winters, va Prophet; v&i chu ky ndm (m=365). Mdi md
hinh c6 cach thiét 1ap tham s hoic dic trung tinh mila vu tiong ¢ng.
Piém Kkhac biét chinh ndm & di liéu huin luyén (training):

1. Kich ban (a): Dung 2021, 2022, 2023 dé huén luyén mé hinh,
kiém tra trén 2024.

2. Kich ban (b): Chi dung 2022, 2023 (b6 qua 2021) dé huan
luyén, kiém tra trén 2024.

Muc tiéu la so sdnh hiéu qua dy béo khi c6 hodc khong c6 dit liéu
ctia nam 2021 — vbn bién dong vi Covid-19 - va danh gid mitc d6 thich

hgp cua titng mo hinh.

Ngay Loai bé tong bvT Khéi lvgng bon gia Téng thanh toan
01/01/2023 Bé téng thwong phidm méc 150 m 24.00 810,000 19,440,000
01/01/2023 Bé tong thuong phém mac 200 m 8.00 860,000 6,880,000
01/01/2023 Bé téng thuong phdm méac 200 m 4.00 920,000 3,680,000
01/01/2023 Bé tong thuong phém mac 350R7 m 68.50 1,110,000 76,035,000

. Kich ban (a): Hun luyén véi 2021-2023, kiém tra 2024

Nhém téc gia tién hanh chay bén mé hinh. Két qua dv bdo dwoc thé hién trén

Hinh 1.
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Hinh 1. Két qua dy doén cta cdc md hinh tredng hop a (dit liéu huadn luyén bao gom 2021-2023).

Sai s6 gifta dy doan va thuc té dugce thé hién trén

Hinh 2.
Error (Forecast - Actual) for SeasonalNaive
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Hinh 2. Sai s8 gitta du bdo va thuc té trong trudng hop a.
Comparison of RMSE Comparison of MAPE
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Hinh 3. Sai s6 RMSE va MAPE cuia b6n phitong phép trong truedng hop a.
Két qua c6 thé tém lugc: 1. Prophet: Vé&i chubi ba niam (2021-2023), Prophet thu nhan

nhiéu bién déng, xu hwéng. Két qua mé hinh “trung hoa” kha tét, RMSE
— th4p nhét trong cic mé hinh, nhung MAPE vAn twong ddi cao.
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2. Holt-Winters: Nh&' chudi dit liéu dai, Holt-Winters wéc Ivgng
dugc bién d6 bién thién tt hon. RMSE, MAPE (~122 %).

3. SARIMA: Khi dva thém ndm 2021, trong qua trinh tinh toén,
mo hinh SARIMA gip nhiu vn d@ hoi tu va ngdn tai nguyén bd nhé.
O mot sb ciu hinh, SARIMA khong thé hoan tAt vong 1ip hoic cho ra
Kkét qua mdt duong ndm ngang (téic toan bd tham s6 bi triét tiéu hoic
mo hinh wée Iwvgng sai phan béng 0). K&t qua cubi cting RMSE 1én dén
~404, MAPE ~100, nhung c6t 16i 12 m6 hinh thit bai v& mit dudng du
béo (ndm ngang, hoic gia tri rat bé).

4. Seasonal Naive: Phwong phap co s& nay du doan “hdém nay =
hém nay - 365 ngaty”, RMSE ~255, MAPE ~135.

Hinh 1 minh hoa dudng du bao, thé hién Prophet, Holt-Winters,
Seasonal Naive van dao d6ng sat thuc té, con SARIMA gin nhu phing
hodc sai s6 qué 16n do khéng hoi tu. Tuong tu,

Actual vs. Sear

Nl ‘H'"«M i wu“ﬂm bl gl

Hinh 2 12 biéu dd sai sb, trong d6 SARIMA c6 sai s6 rit 1én & nhiéu
ngdy, con Prophet va Holt-Winters phan bb quanh 0.

Hinh 3 13 bidu db so sanh RMSE, MAPE, x4c nh4n Prophet c6 RMSE
thdp nhit, Holt-Winters thdp thi¢ hai, Seasonal Naive ding thi ba,
SARIMA kém nhét vé RMSE.

Nguyén nhén: Di liéu 2021 qué bién dong (nhiéu ngay 0 m?, gidn
céch) khién SARIMA, vén nhay cam v§i tinh chét “dirng theo mua”, khé
Xt 1. Qua trinh t6i wu mé hinh (c6 tham s6 mia 365) giy tén tai
nguyén, nhiéu vong lip khéng hdi tu. Két qua 14 SARIMA dua ra dudng
nim ngang hoic s6 nho din vé 0.

. Kich ban (b): Hu4n luyén v&i 2022-2023, kiém tra 2024

Pé kiém chitng vai trd ctia nim 2021, cAc tac gia lwge bé toan bod
dit liéu 2021, chi huén luyén md hinh trén hai ndm 2022-2023 r6i kiém
thit trén nam 2024. Tuong tv, cac két qua digc thé hién trén
Hinh 4,

Hinh 5, va
Hinh 6.

nalNaive

‘Actual v, SARIMA
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Hinh 4.

Error (Foreca

‘Actual va_ Prophet
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Két qua du doan ctia cdc mo hinh tredng hop b (di 11eu huédn luyen bao gbm 2022-2023).

st - Actual) for SeasonalNaive

Eror {Forecast - Actual) for SARIMA
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Error (Foreca

st - Actual) for HeltWinters

Emor (Forecast - Actual) for Prophet
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Hlnh 5. Sai s8 glu’a du’ bao va thu’c té trong tredng ho’p b
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Comparison of RMSE

Comparison of MAPE

RMSE

MAPE (%)

140 {

1204

100 4

Hinh 6. Sai s6 RMSE va MAPE ctia bén phiong phép trong tridng hgp b.

Nhén xét vé két qua:

1. Prophet: Khi gidm con 2 nim huén luyén, Prophet van duy tri
RMSE ~191, MAPE ~120. Van 1a md hinh t&t nhét vé sai s§ tuyét doi,
du kém hon so véi kich ban (a) (do thi€u bét mot nam dit liéu).

2. Holt-Winters: RMSE ~264, MAPE ~138, kém hon so v§i kich
ban (a) (227 & 122). RS rang Holt-Winters méit 1gi thé khi bi lwgc b6t
mot ndm di liéu dau vao.

3. SARIMA: Mot quan sét thii vi 1a SARIMA c6 thé chay xong ma

2 a9

khong gép 16i “qua tai” hay “dwdng ngang”. Viéc b6t dit lidu cii caa
nam 2021 khién qu4 trinh tinh miia vu (365 ngay) it nhidu. Mic di vay,
RMSE van kha cao (336), MAPE ~106. SARIMA van c6 xu huéng ving
& nhitng ngay cao, nhuing khong dé v& nhu kich ban (a).

4. Seasonal Naive: Giit RMSE ~255, MAPE ~135, twvong ddi gan

kich ban (a) vi cach “hém nay = hém nay - 365” khong thay déi.

Hinh 4 cho thidy SARIMA khong bi phing, ma c6 dudng dao dong song
van sai khac 16n. Prophet va Holt-Winters tiép tuc dao déng quanh thiic
té.

Hinh 5 minh hoa sai s6, trong 6 SARIMA khéng nim ngang nita, nhung
van c6 mtic 16i khé cao.

Hinh 6 so sainh RMSE, MAPE, két luan Prophet vin d4n ddu RMSE, Holt-
Winters ditng thit hai, SARIMA xép thit ba (hodic kém nhét v& RMSE
néu so sanh chung) nhung hoat déng dugc (khéng treo) vi it dit liéu
nhiéu tit 2021.

e Nhan xét v& dit liéu 2021

C6 thé thiy viée ding di liéu ctia nim 2021 c6 ca bit lgi va
thuén loi:

* Thuén lgi: M6 hinh nhu Prophet, Holt-Winters (san mii) vu tién
nhidu di liéu quan sat, do d6 c6 thé trich rit duge khuynh hwéng dai
han tt hon, ddn dén RMSE dugc cai thién.

« Bit 1gi: P6i v6i SARIMA, nim 2021 ghi nhan nhidu ngay 0 m?,
gian cach xa hoi, rit chénh léch v&i 2022-2023. M6 hinh ARIMA (c6
tham s6 mila 365) khong hoi tu hodc tiéu thu nhidu bd nhé ctia may
tinh, két qua 12 mét dudng nim ngang (cic tham sb bi triét tiéu).

T d6, ta rit ra hai cach tiép cén:

1. Néu doanh nghiép muén mé hinh don gian hon, chdp nhan bo
qua mdt nim bét thudng, thi SARIMA vin chay duogce, MAPE dbi ltc
kha quan.

2. Néu mubn tan dung téi da dit liéu cho Prophet, Holt-Winters,
thi gi nim 2021; SARIMA c6 thé bi loai khoi danh sach do qua tai
trong qué trinh chay mo6 hinh.

Nhu vdy, tuy muc tiéu v ning lyc tinh toan, ngudi ding cé thé
can nhic:

» Phwong an 1: Dung tron bo 2021-2023, bé qua SARIMA (hoac
budc SARIMA béc rat thip), con Prophet/Holt-Winters sé& t6i vu.

« Phwong 4n 2: Loai 2021, dé SARIMA hoat dong, chip nhan hy
sinh mo6t nim thong tin va Prophet, Holt-Winters vin c6 sai s6 tam duoc
(RMSE cao hon mot chit).

Trong trudng hop Cong ty Vina 21, néu vu tién sai sb tuyét dbi
(RMSE), Prophet van 1a lia chon an toan trong ca hai kich ban. Holt-
Winters cfing tuong d6i kha quan, mién cé da di liéu. Con SARIMA,
trit khi cong ty mubn dic biét quan tim MAPE (kiém sodt ti 16 sai 1&ch),
thi nén than trong v6i nhitng nam dét bién nhuw 2021.

5. Thao luan vé tinh ng dung trong du bao va 1ap ké hoach san

xuit bé tong

Trong giai doan cudi ctia nghién cttu, nhém téc gia da trinh bay
két qua trén cho lanh dao Coéng ty CP Bé tong Vina 21, gom gidm ddc
diéu hanh, truéng phong k§ thuat, triuéng bo phan ban hang, va céc t6
tredng ca san xudt. T4t ca déu danh gia cao kha niing tan dung dit liéu
noi by dé xac dinh ké hoach nguyén vat liéu, nhan cong, va dong tién.
Dic biét, viéc so sanh bén md hinh (Seasonal Naive, SARIMA, Holt-
Winters, Prophet) gitip cong ty hiéu rd tinh chat “phit hop” hay “thiéu
6n dinh” ctia tifng phiong phap.

Khi da chon loc duge mé hinh dy béo t6i wu (vi du nhu Prophet
néu doanh nghiép coi trong sai s6 tuyét déi), Vina 21 cé thé trién khai
quy trinh 14p ké hoach san xuét theo tun, theo thidng hodc theo nam.
Vi du,

Hinh 7 minh hoa céch sit dung Prophet d& du b4o nhu ciu nguyén vat

liéu cho ndm 2025. P& tinh toén, cac tic gia du doan tach riéng titng
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méc bé tong (méc 200, 250, 300...) va 4p dung dinh mitc cip phdi, tit
d6 tinh duge khaéi lvgng xi ming, cat, da, phu gia... cho titng tuan.

Ké hoach cét ligu (BA) - 2025 (theo tuan)

2000

1000

cat (m)

K& hoach 'cat liel (XI MANG] - 2025

1000

500

Xi mang {tan}

o

6000
4000

Phu gia (kg)

2000

3

K& hoach c6t liéu (TRO BAY] - 202!

200000

1234567 8 9101112131415161718192021222324252627282930 31 32 33 34 3536 37 38 39 40 41 42 43 44 45 46 47 48 4950 51 52

Hinh 7. Dy bdo nguyén vt liéu cho 2025 (dy kién 7 ngay dy tri).

Tro bay (kg)

Céc thong tin du bdo duge ban 1anh dao Vina 21 danh gia 1a rat
gié tri, v c6 thé digc st dung v6i cdc muc dich:

1. Quan ly kho nguyén vat liéu: giam tén kho qué mic, trdnh
thi€u hut bat ngd.

2. Pit hang 6n dinh ti* nha cung cip: dam bao gia vat tu tot,
khéng bi dong khi thi tredng bién dong.

3. B6 tri ca san xudt: phan chia ca tron, ca van chuyén pht hop
vGi cao diém nhu cu, tranh lang phi ning lic may moc.

4. Quan tri tai chinh: dy toan chinh xac hon cho dong tién (mua
vat liéu, duy tri van hanh, dong thu ti* khach hang).

Nh& nghién cifu nay, lanh dao Vina 21 nhan thiy ring, di dit
liéu nam 2021 c6 thé nhiéu do Covid-19, viéc dwa day du vao méd hinh
Prophet ho#c Holt-Winters vin dem lai cai nhin d4y da hon vé xu
huéng. Nhitng ngay cao dot bién cling dan duwge dy béo chit ché hon
so v&i phuwong phép cii hoan toan thu céng. Ngoai ra, trong tuong lai,
cong ty dy kién tich hgp thém yéu t6 thoi tiét, thong tin dy 4n xay dyng
16m, va lich cAm dudong... @€ md hinh du b4o tré nén sat thue t&€ hon.

Tit kinh nghiém trén, céc tac gia goi ¥ réing cdc doanh nghiép vira
va nhé trong nganh bé téng thuong phdm cé thé bit dau véi md hinh
Prophet hodc Holt-Winters (dé thuic thi, c6 dd tin cay cao khi cé chudi
thoi gian da dai). Bén canh d6, nha quan 1y cin hiéu rd chi s6 RMSE,
MAPE, va xac dinh wu tién: néu quan tdm 16i twong d6i (MAPE),
SARIMA dbi Itic t6 ra hap d4n, nhung néu quan tAm 18i tuyét d6i (RMSE)
dé tranh thiéu/thita sdn xuit nghiém trong, Prophet hoic Holt-Winters
vuot troi vé kha niang dy bdo. Phan hoi tich cyc tit gidm dbc, triudng
phong ki thuat, va bd phan ban hang tai Vina 21 khing dinh gi4 tri ctia
viéc ¢ng dung mé hinh dy bao hién dai, dam bao tinh minh bach va
chu dong trong ké hoach kinh doanh cho nim t&i.

6. Kétluan

Bai bdo da trinh bay mdt nghién cifu so sdnh bén m6 hinh dy béo
chubi thoi gian—Seasonal Naive, SARIMA, Holt-Winters, va Prophet—
trén dit liéu thuic té€ tit Cong ty C6 phan Bé tong Vina 21. Nhém téc gia
trién khai hai kich ban hu4n luyén: (a) diing tron b6 dit liéu 2021-2023
(trong d6 2021 1a nam bién déng do Covid-19) va (b) chi diing hai ndm
2022-2023. Két qua thyc nghiém cho thay: Prophet va Holt-Winters dat
sai sO tuyét d6i (RMSE) thip nhat khi dit liéu lich st duge gitt day da
(2021-2023), nh¢ kha nang nhan dién xu huéng va mua vu trén tap dit
liéu dai. SARIMA thuong khong hdi tu hodc cho két qua “duong nim
ngang” néu dva thém nim 2021 nhiéu nhiéu, tiéu tén nhiéu tai nguyén
bd nhé. Trong tredng hop loai b6 nam 2021, SARIMA c6 hoat dong
nhiing vAn mang sai s6 RMSE cao hon Prophet. Seasonal Naive déng
vai trd mo hinh tham chiéu, dy b4o don gian, c6 hiéu qua trung binh
va it thay d6i khi c6 hay khéng c6 nim 2021. Vé mit @¢ng dung thiic
tién tai Vina 21, két qua phéng vdn Ban Gidm ddc va cac phong ban ki
thuét cho thdy viéc lita chon md hinh phit hop (diic biét Prophet néu
wu tién giam thiéu sai s6 tuyét d6i) mang lai gi4 tri rd rét trong viéc 1ap
ké hoach nguyén vat liéu, phan bd ca san xudt va quan tri tai chinh.
Khai thac dit liéu ndm 2021 “bat thudng” cé thé gitip Holt-Winters,
Prophet ning cao nang luc du bdo, nhung lai gy “qu tai” cho SARIMA
khi chu ky miia vu thiét 14p dai (365 ngay). Doanh nghiép can cin nhic
muc tiéu va kha ning tinh todn ctia minh, ciing nhu thao luidn véi
chuyén gia, d€ quyét dinh bd qua hay gii lai nhitng nim chita nhiéu
diém ngoai 1é. Trong twwong lai, nghién citu c6 thé m& rong véi nhidu
yéu t6 bd sung (dit liéu thoi tiét, lich thi cong du &n trong diém, chinh
séch nha nuéec...), hodc th nghiém cdc mo hinh hoc sdu. Tt géc do
Céng ty Vina 21 néi riéng va cic doanh nghiép vira va nho nganh san
xuit vat liéu néi chung, két qua nay thé hién thm quan trong cta di
liéu chudi thoi gian trong viéc chti déng quyét dinh san xudt va t6i wu
héa ngudn lyc trong boi canh nhu cau xay dyng tai Viét Nam s6i déng

nhing van con nhiéu bién dong.
Loi cam on

Nhoém téc gia chin thanh cam on sy cdng tac cua ban lanh dao
Cong ty C6 phan Bé tong Vina 21 da cung cdp dif liéu san xudt kinh

doanh ctia céng ty va cling tham gia vao qué trinh nghién ctu.
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