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Kinh doanh théng minh la tap hgp gidi phap vé thu thap, quan ly va
khai thac di liéu hd trg ra quyét dinh trong doanh nghiép. Ngay nay,
giai phap nay da tré nén phd bién va dugc nhiéu doanh nghiép ap
dung dua trén sy “tich lGy” d liéu theo thdi gian. Tuy nhién, cac giai
phap kinh doanh thong minh hién tai méi diing lai & miic théng ké mé
ta, cac mo hinh dy bao con han ché dudc st dung do sy kho khan
trong viéc tich hgp, chi phi, cling nhu nang luc chuyén mén lién quan
dén cac mo hinh hoc may. Tur d6, nghién cltu nay hinh thanh giai phap
tich hgp mé hinh du bao vao giai phap kinh doanh théng minh, thuc
nghiém trén tap d{ liéu ban Ié, tap trung vao cac cong ty vua va nho
nham t6i uu chi phi, dé dang trién khai. K&t qua tr nghién clu co 4
déng gop chinh, bao gém: (1) Gitp nha quan tri cau trdc, sdp xép va té
chirc dir liéu theo ting chi dé nghiép vy; (2) Gidp nha quan tri c6 cai
nhin toan canh vé tinh hinh hoat déng clia doanh nghiép tu chi tiét
dén t6ng quat; (3) Giup nha quan tri dua ra cac quyét dinh, chién lugc
kinh doanh ddng dan, nhanh chéng, kip thdi va chinh xac; (4) Gidp nha
quan tri dé dang tich hgp mé hinh du bao vao giai phap kinh doanh
théng minh. Giai phap nay hoan toan cé thé iing dung vao céac doanh
nghiép dé theo dai va du bao di liéu ban hang.
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Business Intelligence (BI) is a collection of solutions for collecting,
managing, and exploiting data to support decision-making in
enterprises. In recent years, this solution is gradually becoming popular

System; . . P -

y . and applied by many businesses based on the “accumulation” of data
Support Decision- . . . . .
making; over time. However, current business intelligence solutions are

restricted to descriptive statistics, the use of forecasting models are still
limited due to the complexity of integration, cost, as well as specialized
capacity. subjects related to machine learning models. Since then, this
study has formed a solution to integrate predictive models into
business intelligence solutions, experimenting on retail data sets, and
focusing on small and medium-sized companies to optimize costs and
ease. deployment. The results from the study have four main
contributions, including (1) Helping administrators to structure,
arrange and organize data according to Business Functions; (2) Helping
administrators have an overview of the operation of the business from
detailed to overview; (3) Helping managers make the right decisions,
business strategies, quickly, timely and accurately; (4) Helping
administrators easily integrate predictive models into business
intelligence solutions. This solution is completely suitable and can be
applied to businesses with sales data tracking.

Business Intelligence;
Data Analysis.

1. Gigi thiéu

Cuing v&i su phat trién va hoi nhap kinh té - xa hoi, cac doanh nghiép ban 1¢ cling ngay cang phat
trién va mo rong quy mo, song song do, cac hoat dong kinh doanh dugc chuan héa bang cach dp dung
céc hé thong nhu: Hoach dinh ngudn lyc doanh nghiép (Enterprise Resources Planning — ERP), quan
1y chudi cung tig (Supply Chain Management — SCM), quan 1y mdi quan hé khach hang (Customer
Relationship Management — CRM)... Nhiing h¢ thong nay di giup doanh nghiép nang cao hi¢u qua
hoat dong kinh doanh, déng thoi taora nguén dix liéu doi dao, da dang va sin c6 tai mdi doanh nghiép.
Tuy nhién, néu doanh nghiép mé rong quy mo ngay cang 16n thi nhu cau cia nha quén trj cic cap vé
viéc nim bt thong tin, s6 liéu bao céo, theo ddi va kiém soat tinh hinh hoat dong mot cach nhanh
nhét c6 thé v6i do tré bao céo 1a thap nhat, tham chi trc thoi 1a mot van dé cap thiét. Mit khac, cac
hé thong co sd dit liu truyén thong khong thé dép img nhu cu phén tich tic thoi, linh hoat clia ngudi
ding ciing nhu dua ra cac du bao khong con chinh xac (Gang va cong su, 2008). Do luong két qua
kinh doanh dua vao kinh nghi¢m, cam tinh hay doanh nghiép khong tap trung vao nguoi tiéu dung
dang 1a nhiing thach thirc ton tai trong cc doanh nghiép, diéu nay budc cac doanh nghiép phai khai
théc t6i da nguon thong tin dén tir dit liéu ciia doanh nghiép dé hd trg nha quén trj ra quyét dinh (Sato
& Huang, 2015). Tir d6, trién khai hé thong kinh doanh théng minh (Business Intelligence — BI, viét
tat 1a KDTM) 14 rat can thiét cho cac doanh nghiép, hé théng KDTM hd trg rat nhiéu trong giam sat
hoat dong kinh doanh ciing nhu hd trg ra quyét dinh.
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Cong ty Sapo' da danh gi4 hé thong KDTM mang lai nhidu gia tri cho doanh nghiép (Sapo, 2021),
gitip doanh nghiép c6 cai nhin tong quan; t6i wu hoa chi phi hoat dong san xuét kinh doanh, diéu hanh;
phan tich va dy doan xu hudng thi trudng; hd trg doanh nghiép hoach dinh chién luogc, tir d6 nang cao
loi thé canh tranh.

Vi nhitng 191 ich @6, muc tiéu trong tdm ctia doanh nghiép 14 tang lgi nhuén va cai thién hi¢u sudt
hoat dong ciing s& dé dang dat dugc khi giai phap KDTM duogc ap dung. Mic di, KDTM 1a mot giai
phap cao cip nhung KDTM khéng chi 1a giai phap danh cho doanh nghiép c6 quy mo 16n ma con 1a
gidi phap hd trg ra quyét dinh cho tit ca cac doanh nghiép & moi quy mé va nhiéu mé hinh doanh
nghi¢p khac nhau (Phung & Hai, 2019).

Khi ap dung giai phap KDTM cé tac dong tich cuc va mdi tuong quan dang ké trong viéce ting
hiéu suit ciia doanh nghiép trong cic quy trinh tiép thi va ban hang, hoat dong quan 1y va van hanh,
cling nhu céc quy trinh mua hang, ngoai ra con gitp nhitng nguoi quan ly ¢6 goc nhin bao quat, rong
hon dé dua ra quyét dinh hiéu qua hon (Vugec va cong su, 2020).

Trong doanh nghiép, mdi hanh dong thao tic ctia ngudi ding trén phan mém sé tao ra cac dit liéu
twong g véi nghiép vu thyuc hién. Vi du: Tao “phiéu ban hang” hang hoa sé tao ra cac thong tin vé
khach hang, san pham, s lugng, ngiy mua, ngay giao hang, phuong thirc thanh toan. .. Néu khai thac
tbt nguén dir li€u nay s€ dem lai loi thé canh tranh rat 1on cho doanh nghiép. Hon thé nira, di véi cac
doanh nghiép thuong mai dién tir thi thong qua dir liéu lich sir mua hang két hop vai dir lidu lich st
truy cép, st dung Internet ctia ngudi dung thi doanh nghiép c6 thé kham pha hanh vi ciia khach hang
(Castelo-Branco va cong su, 2020).

Hé¢ thong KDTM khéng chi phuc vu cac chii doanh nghiép, lanh dao phong ban quan ly, giam sat
“sirc khoe” ctia cong ty. Hé thong KDTM con gitp ca nhimg ngudi truc tiép tham gia vao doi ngii
van hanh chudi cung mg, vén tai clia doanh nghiép, bao gdm nhiéu quy trinh nhu: Mua hang hoa,
quén 1y ton kho va cac hoat dong gidm st van tai hing ngay (Wang va cong su, 2016) ctia mot cong
ty phan phdi trong linh vyc béan 1¢.

Su gia ting toan cau hoa, canh tranh khéc liét cuia thi trudng va nhiing thay doi voi tbe do chong
mit ciia nhu cau tir nguoi ding trong thoi dai cong nghé s6 1am cho doanh nghiép phai ddi mat véi
nhiing thach thic va co hdi mai. Dé ton tai va phat trién, mdi doanh nghiép can phai c6 nhitng cudc
ci cach hop 1y, kip thoi. Do vay, nghién ctru ndy s& dé xuét giai phap KDTM, dic biét ¢ khia canh
phan tich va dy bao gitip doanh nghiép béan 1¢ ¢6 thé nam 16 hon tinh hinh hoat dong kinh doanh cua
minh ciing nhur kha ning du bao nhu cau ctia khach hang nham diéu chinh chién lugc ban hang va
marketing hop 1y gitp ting doanh sd va sy hai long ctia khach hang. Ngoai ra, du bao xu huéng va
co hoi méi trong tuong lai giup doanh nghiép ban 1é dua ra dwoc chién luge phii hgp nham danh bai
d6i thi trong cung linh vyc. Tinh méi ctia nghién ctru 1a kha ning tich hop dé dang mé hinh du bao
vao giai phap kinh doanh thong minh dua trén cong cyu Tableau?.

Noi dung bai nghién ciru gom 5 phan: (1) Gidi thidu tong quan vé dé tai; (2) Co sé 1y thuyét va
céc nghién ctru lién quan; (3) Phuong phap nghién ciru; (4) Két qua nghién ctru; va (5) Két luan va
huéng phat trién.

1 Sapo: Nén tang quan ly va ban hang da kénh. Tham khao tai https://www.sapo.vn
2 Tableau I3 phan mém clia cong ty Tableau, phan mém nay hé trg doanh nghiép (ing dung giai phap KDTM.
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2. Co sé ly thuyét va cac nghién ciru lién quan

2.1.  Kinh doanh thong minh

Theo Elena (2011), thuat ngir kinh doanh thong minh dugc sir dung 1dn dau tién boi Dresner vao
nam 1898 va ong 1a mot nghién ciru vién tai tap doan Gartner. KDTM két hop cac san pham, cong
nghé va cac phuong phap dé to chirc cac thong tin chinh ma quan 1y can dé cai thién loi nhudn va
hiéu suit.

Giai phap KDTM mang lai cho doanh nghiép mét s6 loi ich nhur sau (Nguyén Thi Thu Phuong &
H6 Trung Thanh, 2020): Cat giam chi phi nhan cong, giam thiéu tac nghén thong tin, dir li¢u kha ning
thyc thi, huéng doanh nghiép dén muc tiéu kinh doanh.

2.2, Gidi phdp kinh doanh théng minh iing dung trong mét s linh viec

Giai phap KDTM da duge nghién ciru va img dung & nhiéu doanh nghiép trén nhiéu linh vic khac
nhau. Tutunea va Rus (2012) cho rang dé cic doanh nghiép phat trién nhanh va manh, ho bt budc
phai quan Iy dugc hoat ddng kinh doanh cta minh, sir dung tat ca cc nguén lyc mot cach hiéu qua,
dac biét 1 linh vuc khai thac théng tin. Nghién ctru cta Isik va cong sy (2011) da chi ra ring KDTM
da tre thanh wu tién hang dau ctia nhiéu t6 chirc dé cai thién qua trinh ra quyét dinh cua ho. Castelo-
Branco va cong su (2020) trong nghién ctru lién quan dén linh vuc ban 1é da sir dung phuong phap
khai pha dit liéu tich hgp vao giai phap KDTM dé hd trg giam sat hoat dong kinh doanh cua
doanh nghiép.

Phung va Hai (2019) da x4c dinh cac yéu t6 anh huong dén su sin sang trién khai hé thong KDTM
tai cac doanh nghi¢p da su dung hé théng hoach dinh ngu(‘Sn lyc doanh nghiép. Tu do, dé xuat mot sb
gidi phap dé gia ting mirc d¢ san sang va lam co sé dé hd tro tot hon cho cac doanh nghiép chuan bi
trién khai hé thong KDTM trong tuong lai. Phung va Hai (2019) da tién hanh khao sat nhiing ngudi
tham gia vao qua trinh trién khai va str dung hé thong hoach dinh nguén lyc doanh nghiép tai cac
doanh nghiép trén dia ban TP.HCM. Nghién ciru sir dung két hop phuong phép dinh tinh va dinh
lugng thyc nghiém, két qua nghién ciru thyc nghiém cho thiy cac yéu té sin sang ma cic doanh
nghiép can chu trong khi trién khai hé théng KDTM la: (1) T6 chirc, (2) cong nghé, (3) quy trinh, va
(4) con nguoi.

Gan day, Nguyén Thi Thu Phuong va Ho Trung Thanh (2020) da nghién ctru va dé xuat giai phap
KDTM trong linh vuc ké toan quan tri, xdy dung giai phap hé quan tri thong minh hd tro ra quyét
dinh trong ké toan quan tri tai Cong ty GS® thong qua viéc phan tich cac KPI (Key Performance
Indicator) va truc quan hoa két qua phan tich bang Dashboard (Bang diéu khién thong minh).

Nghién ctru ciia Phung va Hai (2019), Nguyén Thi Thu Phuong va H5 Trung Thanh (2020) da
cung cap goc nhin téng quan vé hién trang giai phap KDTM tai Viét Nam. Tuy nhién, hai nghién ciru
trén chua dé cap dén cac mo hinh du bao. Dy bao 1a cau ph?m c6 tac dong cao dén hiéu suit cia cac
quy trinh trong quan 1y chudi cung tig ban 1¢, 1a dau vao quan trong cho to chirc doanh nghiép trong
viéc dwa ra quyét dinh & cac quy trinh mua hang, ban hang/san xuat va ciing nhur tai chinh, ké toan,

3 Cong ty GS: Hoat déng trong linh vuc xdy dung cong trinh, xdy dung dan dung, cdng nghé, méi trudng, dau khi va nhiéu linh vuc
khac. Tham khao tai http://gsenc.vn/
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va dic biét 1a thiét 1ap ké hoach phan phdi hang héa t6i timg khu vuc, tinh thanh va quéc gia (Fildes
va cong su, 2022). Viée thiéu ké hoach phan phdi dan téi khong di ngudn cung hang hoa ciing gy
ra ton that chi phi co hdi cho t6 chirc va lam khéch hang that vong khi hang hoa thiéu sy sin sang
(Ghadge va cong su, 2021).

Hién nay, thoi dai cong nghiép 4.0 1a ky nguyén gitup doanh nghiép gia tang co hoi dugc tiép can
voi cac co so dit ligu. Cac doanh nghiép 16n co du nguén luc va co hoi dé ndm bét va tan dung tri tu¢
nhén tao, phan tich kinh doanh vao quy trinh cai thién hiéu qua hoat dong kinh doanh cta ho. Tuy
nhién, c6 rat it nghién ciru tap trung vao tac dong ciia giai phap KDTM va phan tich dit liéu tap trung
vao doanh nghiép vira va nhd (Bordeleau va cong su, 2020). Nghién cuu cua Bordeleau va cong su
(2020) ciing cho thay nhiing t6 chirc nay khong di ngudn luc va kha ning dé xay dung mot hé thong
thong tin hoan thién cling nhu nghién ctru dua ra du bao.

2.3, Duw bdo chuéi thoi gian bang phwong phdp phdn tich

Du bao la mot vén dé quan trong trong nhiéu linh vic nhu: Kinh doanh, cong nghi¢p, chinh phu,
kinh té, khoa hoc méi trudng, y hoc, khoa hoc xa hoi, chinh tri, va tai chinh. Hau hét cac du bao déu
dugc lién két v6i chudi thoi gian (Montgomery va cong sur, 2015). Dit liu chudi thoi gian 1a chudi
bao gdm céc quan sat duoc thu thap ciia mot ddi tugng tai cac mdc thoi gian cach déu nhau (Nguyén
Quang Dong & Nguyén Thi Minh, 2015), c6 thé hiéu chudi thoi gian 1a mot tap hop cac gia tri dinh
ky dugc ghi nhan theo thoi gian. Mot s6 vi du vé dit liéu chudi thoi gian nhu: Gia c6 phiéu theo ngay,
ty 1¢ that nghiép theo nam hay theo quy, tong san pham ni... Dy doan chudi thoi gian 1a qué trinh st
dung dir liéu lich str dé woc tinh gid tri twong lai trong chudi thoi gian. Cac phuong phap du doan
chudi thoi gian déu sir dung thong tin trong qua khir dé hiéu va dy doan twong lai. Cu thé, trén co s&
céc phan tich dit liéu chudi thoi gian thé hién qua cic mdi quan hé twong quan véi nhau, thong thuong
nhitng dir liéu qua khir gan c6 anh huéng nhiéu nhat t6i hién tai va tuong lai (Wooldridge, 2015). Dit
liéu chudi thoi gian c6 bén dic trung (Chatfield, 1996) can duoc nghién ciru bao gom: (1) Tinh xu
thé, (2) tinh mua vy, (3) tinh chu ky, va (4) tinh ngdu nhién.

Trong bdn thanh phan cua dir liéu chudi thoi gian thi cac m6 hinh du bao chi ¢6 thé tim ra thanh
phan xu thé va mua vy, bdi ddi voi thanh phan chu ky doi hoi dir liéu di 16n (théng thuong can hon
30 nam), con cac dao dong bat thuong thi khong thé nao du béo trude duoc (Nguyén Trong Hoai va
cong sy, 2009). Hién nay co rat nhidu mo hinh du doan khac nhau nhu: M6 hinh nhan tinh, m6 hinh
cong tinh, m6 hinh cay quyét dinh, mo hinh mang neuron... Nhéom nghién ctru goi y thuc hién bon
budc sau day dé co thé lya chon duge mo hinh du doan tdi wru nhat: (1) Phan tich va tién xir ly dir
lidu, (2) chon mé hinh, (3) tinh chinh tham s6, va (4) danh gid mo hinh. Trong nghién ctru ndy, nhom
tac gia can xem xét tic dong va mdi lién quan cua thanh phan nay dbi véi bién du bao, hai mo hinh
thé hién mdi quan hé nay 1a mo hinh nhén tinh (Multiplicative Components Model) va mé hinh cong
tinh (Additive Components Model) (Nguyén Trong Hoai va cong su, 2009). M6 hinh cong tinh phu
hop véi dit liéu chudi thoi gian c6 su bién dong 6n dinh, m6 hinh nhan tinh phu hop voi di lidu c6 su
bién dong tang theo thoi gian. Viée ky vong doanh nghiép ludn duy tri téc do phat trién 6n dinh va
bén virng 1a diéu ma cac nha quan tri quan tam, dac bi¢t doanh nghiép trong linh vuc ban 1¢. Do do,
viéc str dung hai mé hinh nay dé du bao doanh sé ban hang 1a phu hop.

M6 hinh nhan tinh (Nguyén Trong Hoai va cong su, 2009):

Yo = f(T, S0, Co 1) = Tp X S¢ X G X [ (D
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M6 hinh cong tinh (Nguyén Trong Hoai va cong sur, 2009):
Yo = f(Te, S Colp) = Te+ Se+ Co+ LY, = f(T, S, G, I) = Ty + S+ Ce + (2)

Trong d6: T,: Thanh phan bién dong xu thé; S,: Thanh phan bién dong mua vu; C,: Thanh phan
bién dong chu ky; I,: Thanh phan bién dong bat thuong.

Tiép theo, ching ta can quan tdm dén sai s6 du bao, 1a gia tri chénh 1éch gitra gia tri thuc té va gia
tri du bao, gia tri sai s6 cang nho chig t6 do chinh xac va phil hgp clia md hinh cang cao. Cong thirc
tinh sai s nhu sau:

ee=Y.—- Y 3)

Trong d6: e,: Gia tri sai s6 du béo tai thoi diém t; Y,: Gia tri quan sat tai thoi diém ¢t; V,: Gia tri
dy béo tai thoi diém ¢.

Dé danh gia gia tri sai s6 ndy trén toan bo gia tri du béo co thé sir dung céc chi sb do ludong do
chinh xac du béo bang thong ké gom: Sai s6 trung binh (Mean Error — ME), d6 16n trung binh ciia
céc 16i (Mean Absolute Error — MAE), phan trim sai s trung binh tuyét d6i (Mean Absolute
Percentage Error — MAPE), sai s6 binh phuong trung binh (Mean Squared Error — MSE), 15i trung
binh binh phuong gbc (Root Mean Squared Error — RMSE).

- MAE: La mot tiéu chi rat tt dé do ludng do chinh xac ctia du bao véi két qua tra vé 1a gia tri sai
sO trung binh trén tong mau quan sat. Phii hop dé thé hién véi dir liéu dé cé céc gia tri ngoai lai vi str
dung gié tri tuyét doi.

Trong d6, n: Gia tri s6 mau quan sat (Observations):

1
MAE = - Zletl 4)

- MAPE: La tong gia tri tuyét d6i ciia sai s6 chia cho gia tri thuc té va chia cho s6 mau quan sét.
Ciing giéng nhu MAE nhung di theo don vi phan trim, nhd' d6, MAPE gitip chung ta dé dang giai
thich d chinh x4c ctia thuat toan vi no di theo ty 1& gitip ngudi nghe dé hinh dung hon.

15led

MAPE = =
n Y, ©)

- RMSE: Pugc dinh nghia 13 cin bac hai clia sai s6 binh phuong trung binh. Nhiéu thuat toan sir
dung MSE vi n6 tinh toan nhanh hon va dé thao tic hon RMSE. Nhung né khong duoc chia ty 18 sd
mAu quan sat, din dén chi s6 MSE khong du dé lién hé véi s luong mau du bao.

f1
MRSE = |- Z e (6)

- MSE: Nhiéu thuat toan str dung MSE vi né tinh toan nhanh hon va dé thao tic hon RMSE. Nhung
n6 khong duge chia ty 1¢ thanh 16i ban dau (vi 16i dugc binh phuong 1én).

MSE = 12 2
= /.G (7
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Nghién ctru nay s€ st dung ca 4 ti€u chi trén dé do luong d6 chinh xac cia mo hinh dy bao, dua
trén su hd trg ciia cong cu Tableau dé xac dinh dugc mé hinh tdi uu.

3. Phuong phap nghién ciru

3.1.  Quy trinh xay dung giai phap

Quy trinh thyc hién giai phap KDTM theo dé xuét ctia Vercellis (2009) nhu Hinh 1 dudi day.

Thiét ké ; ;
EkKs [ Péanh gid co so ha tang ]
[ Lén k& hoach téng thé ]
o e o e e e S e S e A R R ] :
Lap ké hoach [ Chi tiét cu thé cac nhu cau J
, I !
‘ Xac dinh mé hinh | { Xac dinh cac chirc nang " Xac dinh ngudn
toan hoc cla hé thong dit liéu
Trignkhai 000 i =
| | Phattiénydyngkhodiriieu | o e
: dir liéu
| ]
' : Xay dung cac chirc ni i6m thr va
‘ Thye hién ETL { ay auy [‘8 C?C CA, ¢ nang . Klert1 th\u’ va
cua hé thong phat hanh

Hinh 1. Quy trinh thyc hién giai phap Kinh doanh thong minh*
Nguon: Vercellis (2009).

Dé dang nhén thay quy trinh bao gdm céc budc chinh: (1) Phén tich: Giai doan xac dinh nhu cau,
mong doi ctia doanh nghiép déi véi giai phap KDTM sép duge xay dung; (2) Thiét ké: Giai doan thiét
ké gom hai giai doan phu la: Panh gia co so ha ting thong tin, va lén ké hoach tong thé nham tao ra
mot ké hoach tam thoi dé xay dung kién tric KDTM téng thé; (3) Lap ké hoach: Giai doan lap ké
hoach bao gém nhiéu giai doan nho, déu tién 1a di vao chi tiét hon cac yéu ciu cua hé théng, dac ta
céc chirc nang cu thé ciia hé thong KDTM. Sau do, tir viéc danh gia dir liéu hién co, danh gia qua
trinh truy xuat dir liéu. Didu nay cho phép thiét ké cac kho dir liéu (Data Warehouse — DW), kho dir
lidu theo chui & (Data Mart — DM), 14 thanh phan chinh ctia mot hé théng KDTM. Dong thoi, véi
viéc nhan dang dir liéu 6 san, chung ta can xac dinh cac mé hinh toan hoc, dam bao tinh sén c6 cua
dir liéu can cung cép cho tirng mo hinh va xac minh réng hi€u qua cta cac thuat toan dugc st dung

4 ETL la tén viét tat cua tir Extract, Transform va Load. ETL la qua trinh trich xuat, chuyén d&i va tai dit liéu vao mét kho dir liéu.
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s& phut hop véi d9 phtc tap ciia cac van dé. Mot s6 yéu to anh huong dén viée lya chon mé hinh nhur:
Chiéu thoi gian, cac bién quyét dinh, tiéu chi danh gia, cac tham sb, va cdc mdi quan hé toan hoc.
Cudi cling, tao ra mot ban chay thir ciia hé thong, voi chi phi thip va kha ning han ché, nham phat
hién ra bét ky su khac biét nao gitta nhu cau thyc té va thong s6 ky thuat cua dy an; (4) Thyuc hién
gidi phap va kiém soat: Thyc thi giai phap va hé thong duoc phat hanh dé thir nghiém thyc té va di
vao sir dung. Viéc tap hun va huéng din nguoi ding sir dung hé thong 1a rat quan trong, phai dam
bao ngudi dung hiéu duoc cac tinh ning ciia hé thong.

3.2. Dé xudt mé hinh

Dir ligu ngudn \ Trung gian Kho dir ligu Phan tich - béo céo

&
. Eg
+ableau
ﬁ Truc quan hoa
—
G

f o —

Ung dung Trich xusit - Chuyén d6i - Tai E Dy béo - Forcast
Kho dir ipu
o
% if\ ad
Hé thing POS Van ban anmd
N Dy bao
Hinh 2. M6 hinh d¢ xuat

Mo hinh dé xuét trién khai giai phap KDTM & Hinh 2 bao gém bdn giai doan: (1) Dit liéu nguon,
(2) trung gian, (3) kho dit liéu, (4) phan tich bao c4o - du béo. Dit liéu ngudn cé thé tir nhidu ngudn
khac nhu: Hé théng xu ly giao dich, hé théng ban hang, file excel, file... Trong pham vi nghién ctru,
dir liéu ngudn duoc sir dung 14 tap dir liéu “Super Store™, nghién ciru thu thap tir nén tang Kaggle.
Sau do, sir dung cong cu Tableau Prep Builder dé tién hanh trich xuét, chuyén doi va tai di liéu, xay
dung kho dit liéu theo lugc d6 hinh sao va luu trit dir liéu dudi dang tap tin .hyper (mét loai tap tin
ctia cong cu Tableau, hd tro huu trir dit liéu, khong can thong qua co so dit li¢u). Cudi cung, nhom tac
gia sir dung cong cu Tableau Desktop dé thyuc hién xay dung truc quan cac bao co va du bao doanh
thu dwa trén nén tang Tableau. Viéc sir dung nén tang Tableau gitip doanh nghiép t6i wu hoa chi phi,
dé dang tiép can va trién khai.

Véi mé hinh dé xuat & Hinh 2, sau khi trién khai thanh cong, doanh nghi¢p s€ c6 mot h¢ théng
béo cao KDTM gitip doanh nghiép c6 thé theo dbi va giam sat két qua hoat dong kinh doanh, theo
doi va giam sat “tinh hinh strc khoe” cua doanh nghi¢p mot cach kip thoi, rd rang. Tt d6, cac nha
quan 1y c6 thé dua ra cac quyét dinh kinh doanh nhanh chéng va kip thoi diém. Tiép theo, dua trén
md hinh du bdo, doanh nghiép c6 thé sin sang dugc lugng hang ton kho, 1én chién luge kinh doanh
pht hop hon.

3.3. Thuc hién gidi phap

3.3.1. Di liéu nguon

Nguon dit liéu thye nghiém duogc lay tir tap dit liéu Super Store. Dit liéu nay mo phong nghiép vu
phat sinh va yéu cu cta nguoi dung tai doanh nghiép trong linh vyc béan 1é. Dir liéu bao gom céc

5> Tham khao thém tU https://www.kaggle.com/datasets/bravehart101/sample-supermarket-dataset
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bang: San pham (Product), Ctra hang (Store), Khach hang (Customer), Giao hang (Shippers), Pon
hang (Orders).

3.3.2. Thiét ké kho dit liéu

Thong qua viéc tham gia tu van, xay dung trién khai mot s6 du an KDTM tai cac doanh nghiép
ban 1¢, nhom tac gia nhan thay cac cap lanh dao va nha quan 1y thuong quan tam céc s6 lidu lién quan
nhu: Doanh 56, loi nhuan, sb don hang, doanh thu theo céac chiéu phan tich nhu: thoi gian, nhom san
pham, nhom khéch hang, cira hang... Py 14 nhiing thong tin hoan toan co thé trich xut tir tap dir
liéu Super Store ma nghién ctru dang sur dung.

Nghién ctru dé xuit mé hinh kho dir liéu tiép can theo lugc do hinh sao (Star Schema) (Hinh 3)
gom mot bang su kién (Fact Table — Fact) va cac bang chiéu (Dimension Tables — Dim).

Product_Category

Brand

¥ Stors_Key

Store_Code

Dim_Shipper Fact_Orders =
. p?e iy Dim_Customer
¥ Shipper_Key Order_ID -
¥ Customer_Key
Shipper_Code Customer_Key
Shipper_Name Store_Key o0 &
DOB Shipper_Key
POB 2 =4 OrderDate_Key
Segment
Create_On ShippingDate_Ksy
Create_On
Create_By Product_Key
Create_By
Modified_On Date_Key
Modified_On
Modified_By Orger_Date
Modified_By
Ship_Date
Channel_Code
o9 Quantity —
Price
8 Dim_Date
N ¥ Date_Key
Dim_Product ¢ !
¥ Product_Key L Date
Product_Code & Day
Prod . Weskday
Product_Name Dim_Store

Weskday_Name
Month

Month_Name

unt Store_Name
Price Longtitude Quater
Create On Latitude Quzter_Name
Create_By Creatz_On Year
Medified On Create_By Yezr_Name
Modified_By Mogfied_On

Modified_By

Hinh 3. M6 hinh kho dit liéu theo luge d6 hinh sao

3.3.3. Chuyén doi dir liéu

Sau khi thiét ké cdu trac luu trit ciia kho dir liéu va trich xuét dit liéu tir hé théng nguén, ta can
chuén hoa va thiét 1ap tién trinh thyc hién qua trinh chuyén dir liéu ngudn véo kho dit lidu. Dé chuyén
hoa tir cac bang ngudn sang mot kho dit liéu theo chii ¢& hoan chinh, ta sir dung cong cu Tableau Prep
Builder dé thuc nghiém (Tableau Prep Builder la cong cy dung dé thuc hién chuyén ddi dit liéu do
Tableau xay dung). Trong khuon kho gidi han, nghién ciru chi trinh bay quy trinh chung thuc hién
trich xuat, chuyén doi va tai dir liéu (Extract, Transform, Load — ETL) vao kho dir li¢u. Quy trinh
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ETL ¢ Hinh 4 s& dugc thuc hién tuan ty tir trén xuéng dudi, tir trai qua phai. Cac bang Dim s¢& lan
luot dugc db dir lidu trude va thir tu wu tién dwa trén quan hé rang budc giita cac bang (trong mot moi
quan hé¢ 1 —n thi Bang 1 s€ dugc dd dit liéu trude). Cac bang Fact cling lan luot duge db dit lidu sau

khi hoan chinh dir li€u cta cac bang Dim lién quan.

Dim_Product Dim_Shipper

(=] ; ‘ > > >
3) D o® @ D g
Join7 Join9 Super Store

Fact_Orders Joinl Join3 Joins

Dim_Customer Dim_Store Dim_Product_...

Hinh 4. Quy trinh thyc hién Trich xuét - Chuyén d6i - Tai dir liéu

3.3.4. Xdy dung cac bao cdo

Sau khi ETL thanh cong, dit liéu dugc lam “sach”, tinh chinh va dugc tich hop vao hé théng phan
tich va truc quan dit liéu. Nghién ciru nay dé xuét sir dung cong cu Tableau dé xay dung bao céo va
truc quan hoa dir liéu. Nghién ctu sir dung Tableau Desktop (Tableau Desktop 1a cong cu cho phép
viét ma, sira doi cac bao cao va co thé tao biéu do, do thi va bao cio, va két hgp ching thanh mot
trang tong quan) két ndi vao tap tin Super Store.hyper — la két qua clia qua trinh ETL dé xay dung
béo céo theo yéu cau quan 1y va nhu cau ngudi dung. Tiép theo, st dung Tableau Online/Tableau
Server (Tableau Online/Tableau Server 1a mét cong cu chia sé, cho phép xuat ban dit liéu va khong
¢6 gidi han vé s6 lugng luu trir) dé trién khai bao céo, ngudi ding c6 thé sir dung dién thoai di dong,
may tinh bang, trinh duyét web, may tinh c4 nhan dé truy cap va str dung céc bao cao da xay dung.
Cu thé, quy trinh xay dyng va trién khai bao cdo duge minh hoa tai Hinh 5.

| r————
Tableau Mobile ]
vl - =
T
Lﬂ* Tableau Desktop -
+ —_— t+ableau » &
s " > =
+ableau =
Tableau Pre Tableau Desktop Tableau Server

Web Browser =

-3

Hinh 5. Quy trinh xay dung va trién khai béo céo
Nhu vay, tir cac bao cao da xay dung san, ngudi dung co thé truy cp tir nhiéu thiét bi khac nhau
(dién thoai di dong, may tinh bang, trinh duy¢t web hay may tinh ca nhan). Bén canh d6, nguoi dung
¢6 thé tu tao 1ap céac bao cdo, phan tich theo nhu cu (Self-Service) dua trén mo hinh dir liu (Data
Model) d4 duoc chuan héa va cai dit co trén Tableau Server, ddy 1a diém manh cua cong cu Tableau,
gitip ngudi ding c6 thé nam bit thong tin va ty phan tich mot cach dé dang va nhanh chong, diéu nay
dic biét c6 y nghia thiét thuc hon tai cac thoi diém quan trong, cip bach ddi véi doanh nghiép.
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3.3.5. M6 hinh du bdo

Nghién ctru st dung cong cu Tableau dé thue nghiém mo hinh dy bao, sau d6 so sanh cac chi sb
do ludng sai sb du bao dé tim ra mo hinh phu hop, tir 46 chon két qua du bao.

Hién nay c6 nhiéu cong thirc dé do luong do chinh xéc cta du bao, mdi cong thirc tinh todn déu
¢6 nhimng wu diém noi bat phu hop véi dic trung ciia b dit lidu thuc nghiém nhu cac chi s6: MAE,
MAPE, MSE, RMSE c¢6 thé ding dé so sanh két qua du bao cta cac mo hinh khac nhau (Nguyén
Trong Hoai va cong sy, 2009).

Gia str hién tai 1a thang 12/2021, ching ta can du bao cho ba théng tiép theo dé chu dong trong ké
hoach kinh doanh ciing nhu chuan bi nguon hang, nhan cong, dong tién... Nhu di néi & trén, nghién
ctru str dung cong cu Tableau dé tién hanh thyc nghiém, diéu nay mang dén nhiéu tién loi cho ngudi
ding néu nhu bi han ché vé mit todn hoc hodc lap trinh, ngudi dung chi can hiéu cac tinh ning sin
¢ dé c6 thé tim ra mo hinh phi hop nhéat. M6 hinh dy bao thuc nghiém s& tap trung phan tich yéu to
mua vu va yéu t6 xu thé voi mo hinh nhan tinh va mé hinh cong tinh, cy thé:

Bang 1.
Cac md hinh du bao
S thir tyr Cép do Xu huéng Mua

1 A N N
2 A A N
3 A A A
4 A N A
5 M N M
6 M A M
7 M M M
8 M M N

Ghi chu: A: Additive (Cong tinh); M: Multiplicative (Nhan tinh); N: None (Khong xem xét tac dong).

Két qua du bao bao gdm du bao diém va du bao khoang dwa vao mién mat do xac suét cao nhét
(1 — @) véi cac xéc suat 1an lugt 1a 90%, 95% va 99%. Tir két qua thyc nghiém 8 mé hinh du bao,
nghién ctru st dung céc chi s6 MAPE, MSE, MAE, RMSE @ so sanh két qua udc lugng du bao, mo
hinh nao ¢6 céc chi s6 do luong du bao nhod ching té md hinh du bao d6 t6i wu hon. Ngoai ra, con co
chi s6 vé Udc tinh sai s6 du doan (Akaike Information Criterion — AIC).

4. Két qua nghién ctru va thao luan

Tt mo hinh d& xuét & muc 3, nghién ctru s€ thyc nghiém moé hinh va xay dung mét s6 bao céo
mau trén cong cu Tableau. Bio cdo can dép tmg dugc tiéu chi gitp nim bat dugc thong tin, két qua
hoat dong kinh doanh ctia ngudi ding & cap d6 nhan vién va nha quan 1y, by bao cdo bao gom: (1)
Béo céo tong quan: Béo cdo cung cap thong tin tong quan vé hoat dong kinh doanh, loi nhuén, ty suat
sinh 16i theo céc chiéu phén tich khac nhau nhu: nhom hang, phan khiic khach hang, tinh thanh; (2)
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Béo cdo chi tiét: Bao cdo cung cip thong tin tong quan - chi tiét vé két qua kinh doanh theo
ngay/tuan/thang cia timg viing, timg tinh thanh. .. Bén canh d6, c6 cac so sanh cling ky dé giup ngudi
ding thuan tién gidm sat hoat dong kinh doanh nhu: So sanh véi ngay hom trudc, so sanh véi tuan
trude, so sanh voi thang trudc.

Bao cao tong quan

Sales Profit Profit Ratio AVG Profit by Order AVG Profit by Customer

Order Date
ooz 30n220

By Map - Location By Quater

280054

196252
179628 182,207 o ]
* * 20 2000000

143,787
*

136,082
*

Washington

93237
*

201801 20182 2018Q3 201804 2019Q1 2019Q2 201903 201904 2020Q1 200Q2 2020Q3 202004 2021Q1 2021Q2 2021Q3 202104
Mexico By Product Category By Segment
ba

Home Office
e 30.74% 18.70%
32.300%
742,000

Technology
36.399%
836,154

ce Supplies
31301%
719,047

Hinh 6. Béo c4o theo ddi hoat dong kinh doanh tong quan

V6i Dashboard téng quan trén Hinh 6, cho phép ngudi dung chon khoang thoi gian (tir ngay
01/01/2016 dén ngay 30/12/2022) dé co theo ddi duoc cac chi sd tong quan vé hoat dong cua doanh
nghiép nhu: Doanh thu, 19i nhuén, ty sudt sinh 101, loi nhuan trung binh trén mdi don hang hoic trén
mdi khach hang. Ngoai ra, thong qua biéu d6 két hop, thi doanh thu va lgi nhuan ciing dugc théng ké
theo quy trong khoang thoi gian lya chon twong tng voi ¢t (xanh 14 — ky hiéu “*k” ) va duong (do),
¢6 thé thay doanh thu va lgi nhuan c6 sy tuong quan. Vi biéu d6 tron, doanh thu duogc thong ké theo
nhém san pham va ty 1¢ doanh thu ciing twong ddi ngang nhau véi sy dan dau 1a nhém san pham vé
cong nghé khoang 36% va doanh thu khoang $840.000. Ciing trén Dashboard tong quan, bi¢u dd
Treemap (La mot dang biéu d6 biéu dién dir liéu thanh cac hinh chit nhat, kich thuéc ctia mdi hinh
chi nhat thé hién d6 16n cua ddi twgng) thé hién doanh thu theo Phan khuc khach hang (Segment), va
v6i thong tin trén Dashboard, thi doanh thu dén tir khach hang dang chiém hon 50%, tiép dén 14 tir
cong ty va van phong lan luot 1a 30,77% va 18,92%. Cudi ciing nhung khong kém phan quan trong,
doanh thu dugc thé hién trén ban dd theo timg tiéu bang theo cic mang mau xanh 14 nhat (ky hiéu
“%”) dén xanh 14 dam (ky higu “> % % %) tuong g v6i doanh thu thp dén cao. Ngoai ra, khi di
chudt qua céac tiéu bang trén ban dd, doanh thu va loi nhuén s& duoc thé hién. Vi du nhin vao ban do,
dya vao mau sic thi tiéu bang California (mau xanh dam nhat — ky higu “% % % %) dang c6 doanh
thu cao nhét 1a $457.688, lgi nhuan 1a $76.381.
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Bao cdo tong quan

Sales Profit Profit Ratio AVG Profit by Order AVG Profit by Customer
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Hinh 7. Béo céo theo ddi hoat dong kinh doanh téng quan theo California

O Hinh 7, Dashboard téng quan nay ciing cho phép ngudi ding c6 thé phan tich sdu hon vé nhiing
thong tin dwoc hién thi trén Dashboard, biang cach nhip chudt vao thong tin hién thi ma nguoi ding
mudn tim hiéu chi tiét thém. Vi dy, khi chon véo tiéu bang California, toan bd thong tin trén Dashboard
s& duogc ty dong trich loc, tinh toan duwa trén dir liéu ciing ving California. Nho d6, ngudi dung dé
dang tiry chinh thay dbi dé phu hop v6i nhu ciu theo di hodc phan tich c4 nhan.

B&o cdo téng quan

Sales Profit Profit Ratio AVG Profit by Order AVG Profit by Customer
$745,568 $95,926 12.9% 56 136
By Map - Location By Quater
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s
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Hinh 8. B4o c4o theo ddi hoat dong kinh doanh téng quan theo khoang thoi gian
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Nhu da chia sé ¢ Hinh 6 thi Dashboard cho phép chon khoang thoi gian dé gii han vé dit liéu
dugc tinh toan va thé hién trén timg biéu do trén Dashboard. Hinh 8 1a mét vi dy khi thoi gian dugc
giéi han tir ngay 01/01/2022 dén ngay 30/12/2022 va tat ca thong tin dwoc thé hién trén Dashboard
thudc vé khoang thoi gian da chon.

B&o cao doanh thu theo cac chiéu phan tich
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Hinh 9. Béo cio doanh thu theo cac chiéu phan tich

Véi Dashboard duogc thé hién ¢ Hinh 9, day 14 bao cdo doanh thu theo cac chiéu phén tich nhu:
Ving (Region), quy (Quarter), thanh phé (City), va san pham. O biéu d6 vanh khuyén bi cit (hay con
g0i 1a biéu d6 banh Donut, biéu dién mbi quan hé giita cac phan véi tong s6, noi ma tat ca cic manh
ghép lai dugc tong 100%) thé hién % doanh thu phan bo theo ba nhom san pham (Cong nghé, vin
phong pham, va ngi that), theo bon ving (Trung tim — Central, phia dong — East, phia tdy — West, va
phia nam — South). Véi biéu d6 cot chong dimg (Sales by Quarter), thi tong doanh thu ciia ba nhom
san phdm (Cong nghé, vin phong pham, va ndi thit) s& dugc théng ké theo quy. Biéu do cot chong
ngang (Sales by City) tuong tu giéng voi biéu do Sales by Quarter, tuy nhién, tong doanh thu cia ba
nhom san pham sé& dugc théng ké theo thanh phd. Cubi cling, 14 biéu d6 Pareto minh hoa tong doanh
thu theo san pham va thé hién ty trong lgi nhuan ctia san pham, c6 thé thiy nhiing san phim béan chay
nhu: Pién thoai (Phones), ghé (Chairs), luu tri (Storage), ban (Tables)... doanh thu ctia nhing san
pham nay da chiém hon 50% loi nhuan cta cong ty. Didu niy chimg t6 nhom san phiam nay dang kinh
doanh rét tét, ¢ thé da dat dinh. Do d6, can c6 nhiing chinh sach ban hang dé thiic day doanh thu cho
nhém c6 doanh s6 thap hon nhu: Nhan (Labels), phong bi (Envelopes)... Tuong ty Dashboard & Hinh
6, Dashboard ¢ Hinh 9 ciing cho phép ngudi ding c6 thé gii han dir lidu theo cac chiéu thoi gian hoa
don (Order Date), phan khuc khach hang (Segment), va vung (Region) ¢ thanh menu bén phai cua
Dashboard.
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DAILY REPORT - 12/30/2021

TODAY WEEK MONTH e
713.8 22,087 325,294
A 24.48% Yesterday A 28.70% vs Pre Week A 92.29% vs Last Week

4 CUSTOMER 69 CUSTOMER 454 CUSTOMER
66.67% A vs Last Day A 0.4694 vs Last Week A 94.00% vs Last Month

SALE BY DAY IN MONTH

. e R T s T s S RS

1 % 27 28 29 320
Regi

sge

SaleD Sale W SaleM arveuso arvcusw arveusm TREND LINE IN MONTH

West A376 A2120 A29652 42000 410000 46600 Decd Decs Decl14 Decls Dec24. Dec29
Day of Order Date [December 2021]

Hinh 10. Béo céo theo doi hoat dong kinh doanh theo ngay

Hinh 10 1a Dashboard thé hién théng tin theo ngdy va ddy 1a mot bao cdo quan trong cho phép
doanh nghiép quan 1y va giam sat dién bién hoat dong kinh doanh ngay hém trudc. Nhin tdng quan,
Dashboard thé hién doanh thu ban hang va sb lwong khach hang theo ngay, tudn (lity ké tir ngay diu
tudn dén ngay xem béo cdo), thang (liiy ké tir ngdy diu thang dén ngay xem béo c4o) ciing nhu so
sanh tang/giam so véi cung ky théng ké (Vi du: Ngay thi so sanh véi ngay hém trude, twong tw voi
tudn va thang thi 1an lugt so sanh véi tudn trudce va thang trude). Biéu db cot chdng (Sale by Day in
Month) thé hién téng doanh thu tir ba phan khuc khach hang (Khach hang, cong ty, va vin phong)
thong ké theo cac ngay trong thang béo cao véi duong doanh thu trung binh 1a bao nhiéu. Tiép theo,
v6i bang thong tin théng ké v& murc d6 ting giam vé doanh thu va sb luong khach hang theo ngay,
tudn, thang gdm 6 chi sé: SALE D, SALE W, SALE M, QTY CUS D, QTY CUS W, va QTY CUS
M tuong tmg Doanh thu theo Ngay, Doanh thu theo Tuin, Doanh thu theo Thang, S6 lugng khach
hang theo Ngay, S6 lugng khach hang theo Tuan, va S5 lugng khach hang theo Thang duoc théng ké
theo bon ving: Trung tdm (Central), phia dong (East), phia tdy (West), va phia nam (South). Cudi
cung, biéu d6 dudng (Trend Line in Month) thé hién doanh thu cic ngay trong thang bao cdo dé ta co
thé d& dang nim bt dugc su “van dong” ctia doanh thu va thé hién dudng xu huéng nhdm cung cip
theo du doan vé két qua hoat dong kinh doanh trong cac ngay tiép theo dé ta c6 thé chu dong vé hang
hoéa, ngudn luc. Dashboard nay ciing cho phép ngudi ding c¢6 thé giéi han dit liéu thong ké theo phan
khuc khach hang (Segment) va ving (Region).

Két qua thuc nghiém du bo ctia 8 mé hinh thé hién & Bang 2 thé hién gia tri du bao doanh s6 ban
hang tai thang 01/2022 véi khoang bién dong twong tmg xac suat 90%, 95% va 99%.
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Béng 2.
Két qua md hinh dy bao
STT  Cép Xu Mua Xac sudt khoang dy bdo Po ludng d6 chinh xac
6 hudng 90% 95% 99% RMSE MAE MSE MAPE  AIC

1 A N N 80.743 + 38.826 80.743 + 46.264 80.743 + 60.802 23.605 18528 087  5510% 953
2 A A N 91.558 + 38.847 91.558 +45.860 91.558 + 60.271 23399  19.007 090  65,50% 956
3 A A A 10.3475 + 15.593 103.475 £18.580 103.475 £24.418 9.480 6.872 0,32 17,10% 1316
4 A N A 108.702 £ 15.900 108.702 + 18.947 108.702 + 24.900 8.667 7218 0,61 17,80% 893
5 M N M 114.080 + 71.864 114.080 + 85.631 114.080 + 112.538 10514 7592 0,64 18,30% 900
6 M A M 125.187 £ 70.268 125.187 +83.730 125.187 + 110.040 10459  7.698 0,36 18,50% 904
7 M M M 130.946 + 72.234 130.946 + 86.191 130.946 + 113.274 10.703  7.967 038 19,20% 906
8 M M N 96.647 + 87.672 96.647 + 104.468 96.647 + 137.294 24861  19.824 094  70,00% 961

Ghi chu: A: Additive (Cong tinh); M: Multiplicative (Nhan tinh); N: None (Khong xem xét tac dong).
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Dbi véi mo hinh du bao doanh thu, dua vao két qua thuc nghiém cua cac mo hinh (Cac chi s6 do
luong RMSE, MAE, MSE, MAPE, AIC dugc tong hop & Bang 2) thi M6 hinh 6 1a mé hinh phu hop
nhat.

200,000
180,000
160,000

140,000

125,187
118,455

120,000

Sales

100,000

80,000 75973 75533

60,000

40,000 40,650

24,860
20,000 14518

November 2018 May 2019 November 2019 May 2020 November 2020 May 2021 November 2021 May 2022 November 2022
Month of Order Date

Hinh 11. Két qua dy bao theo M6 hinh 6

Cu thé, M6 hinh 6 du bao két qua doanh thu thang 1/2022 14 125.187 USD (Hinh 11), v6i khoang
tin cay 90%, 95%, 99% tuong ung doanh thu sé dao dong trong khoang 1a 125.187 + 70.268; 125.187
+ 83.730; va 125.187 = 110.040. V&i két qua du bao ma Tableau cung cép, nha quan trj c6 thé dua ra
céc chién lugc kinh doanh phtt hop véi xu hudng tang/giam trong tuong lai.

5. Két ludn va huéng phat trién

Vi viéc ngay cang tao ra mdt lugng 16n dir li€u cod cAu triic va phi cAu triic trong mot moi truong
kinh doanh phan tdn ngay cang nhiéu, cac to chiic budc phai tim kiém ky thuat méi cac giai phap va
céch tiép can quan ly trong viéc xir 1y dir liéu. Két qua cua nghién ctru 1a da xay dung dugc kho dir
liéu vé ban hang va mot s6 Dashboard hd tro theo ddi hoat dong kinh doanh. Nghién cuu cling da
trinh bay cac lya chon, tich hgp mé hinh dy bao vao giai phap kinh doanh thong minh dya trén nén
tang Tableau. Nghién ctru co thé tiép tuc md rong phat trién theo hudng xay dung giai phap KDTM
theo thoi gian thuc, hodc gan thuc (Realtime, Near Real Time) dé cung cap thong tin kip thoi nhat
cho nha quan ly. Pong thoi, mé hinh nghién ciru ciing c6 thé ing dung trén céc linh vye khac nhu:
Gido dyc, du lich, thwong mai dién tr, marketing va nhan suy.
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