Nhirng khai niém co’ ban
cua AI, Khoa hoc di¥ liéu va Chuyén do6i so
(AI, DS va DX)

Ho6 Ta Bao
Vién Nghién ciru cao cip vé Toin/BKAI
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Tu thdng minh ty nhién dén thong minh nhan tao

Thi gidc may H@hngénng&

nhan thk

A
,,g? %

giai quyét van dé HE tri thurc

“Néu c6 thé Bao nén chuyé&n qua nghién ctru vé Tri tué nhan tao, vi day la twong lai cta Tin hoc”
GS Phan Dinh Diéu, 1984

© Bao Ho. Al, DS va DX



ROBOCUP
‘Robots must defeat human world champions by 2050’

Tich hgp nhiéu céng nghé: robot di chuyén nhu nguoi, ty diéu khién, hop tac
v&i robot khac, hoat dong theo chién thuat, quan sat va quyét dinh theo thoi

gian thuec ... (general Al) https://www.youtube.com/watch?v=zXyxvgWSAdQ
https://www.youtube.com/watch?v=Ub | Z02dVKXM

© Bao Ho. Al, DS va DX


https://www.youtube.com/watch?v=zXyxvgWSAdQ
https://www.youtube.com/watch?v=Ub1Z02dVKXM

U4 ~ o 2 A . A A . . ; F- J.L.Lauriére - »
Cot 16i cua thong minh: Lap luan va Tri thirc  [gaems e

s >00

= My first Al book
(Paris, 1984)
LAP LUAN TRI THU'C
A A
~ ~ . ~
Néu A thi B Chudn chudn bay thap thi mua
tam A dung Moi ngu0i ai cling phai chét
doan , Mat vang da vang thi mac bénh gan
luan B dung

Cong Phuong vao la lam ban
A = chudn chuén bay thdp B = mua

© Bao Ho. Al, DS va DX 5



Al suy dién (deduction-based Al)

Quy luat  Suy dién (deduction) Ca thé
. . ., # \ ~ « A
va tri thlc va dir lieu

“Mat vang da vang thi co 7
kha ndng cao mac bénh vé gan” e

© Bao Ho. Al, DS va DX



Al quy nap (induction-based Al)

Tri thiee

chuyén gia
’ N E—r——
Z 2 -e&__ ».

Suy dién (deduction) C5 thé
-_—>

Quy luat
va tri thirc

Quy nap (induction) dir licu

< Bénh 4n SA6 ho'é
o b S St e bénh an
% > < : ,
- o ‘

© Bao Ho. Al, DS va DX



Al tong quat va Al chuyén dung

Hidu ngén ngir Thi gide may Hoc tap i N H ... "
S DATA-DRIVEN Al — Al DUA VAO DU LIEU
| gl 2413 _,::— LF -, b -; il
—— = Ao s T

: .’ R l.“‘“‘ "i -y i it (‘ ’.'..Q‘" ‘
- %Lépké’ 7 - VAT - | K ——
Hé tri thire hoach Giai quyét van dée
Narrow Al or Weak Al
(Al chuyén dung hoac Al hep)

General Al or Strong Al

(Al t6ng quat hoic Al manh) Nhém‘lif]ﬁ.] méy ho tro hoat d(f)ng tri (’)c.c’:ga coA’n
. ko nguoi (intelligence augmentation), giai quyét
Nham lam cho may biet “lap luan” va “suy cac viéc cu thé nho khai thac, st dung di liéu
nght” & mirc cao cua tri tué con nguoi. v&i toan hoc va khoa hoc may tinh.

© Bao Ho. Al, DS va DX 8



o N ol\’

Al dua vao dit liéu — toan va diéu khién hoc

Norbert Wiener, MIT, “Cybernetics” (1948) = “khoa hoc vé diéu khién va giao tiép &
| dong vat va may moc”, dwa trén toan toi wu, thong ké, nhan dang, ly thuyét théng tin. ..

TTNT Ngén nglr PROLOG Tactr Data mining Dét’phé trong Al
M?y t_'[‘h ra dovi Hé chuyén gia A,thc“)ng Aminh Hoc may thong ké  Ung dung thong minh
dau tién " dAu tien Sy soOng nhan tao Mang xa hoi

Al phan tan  Tin sinh hoc Data-driven Al

1941 1949 1956 1958 1970 1972 1982 1986 1995 1997 2000 2005

| ChatGPT

He TTNThavd  Thach thie Deep Learning

May tinh NOOAN9Y P& anmay tinh  dich co vua DAPRA Data Science

thwong mai dau tién LISP

John McCarthy,
Dartmouth, “Artificial

Intelligence” (1955)
chd yéu dwa trén logic toan

Data-driven Al

© Bao Ho. Al, DS va DX



Hoc may:Twr dit liéu dén tri thirc

“M3t vang da vang MACHINE LEARNING
thi c6 kha nang cao
mac bénh vé gan”

© Bao Ho. Al, DS va DX
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Machine learning

= Field of study that gives computers the ability to learn without
being explicitly programmed (Arthur Samuel, 1959).

= Co
o Mot ngudn dit liéu gom n doéi twong X = {(x;, yi)},
i =1,..,n, vdi x; |amo ta cla doi twgng (data) va y; la
nhan of x; (tinh chat dac biét) (y; cé hitu han hodc vé gia (Source: Eric Xing lecture)
tri, d4 biét hodc khdng biét).
o Tap hgp cac bénh an dién tur.
" Tim y = fix; W)
o Ham p(y|x) dé dy doan nhan cua cac déi twgng mdi hodc ’
ham p(x) dac trung cho cac tinh chat cla cac doi twong.

o Tri thirc chdn doan bénh hodc goi y phac d6 diéu tri.

: s )
© Bao Ho. Al, DS vi DX Machine learning: May hoc hay Hoc may? .



Model selection: Cot 16i clia hoc may

Model - M6 hinh
Abstract description or representation of a reality.
Mo ta hodc biéu dien khai quat cia mét hién thyec.

M6t mo hinh trong hoc may duoc
dinh nghia Ia mot bo cac tham so
cla cac phan b xac suit, biéu dién
b&i cac tham s6 clia mo hinh

M = {f(y16)|0 € Q}

12




Machine learning: Cac trwong phai Idn

Tribes Master
Algorithm B

Symbolists Logic, Inverse deduction
philosophy

| | :
Evolutionary Evolutionary Genetic Tom Michell  Steve Ross Quinlan : ;’ .
H : uggleton 4
biology programming 287

Connectionists  Neuroscience  Backpropagation ’ E JohnKoza  JohnHolland ~ Hod Lipson

Probabilistic Statistics Bayes’ theorem Geoff Hinton  Yann LeCun  Yoshua Bengio

Turing award 2019

Analogizers Psychology Support Vector David JudeaPearl  Michael Jordan
5 Heckerman
Machines
Petro Domingos, The Five Tribes of Machine Learning Viadimir Vapnik  Peter Hart Douglas Hofstadter

© Bao Ho. Al, DS va DX Pedro Domingos. The five tribes of machine learning 13



Deep learning

Phuong phap hoc
nhiéu tang dé biéu
dién va mo ta dir liéu

Methods with
multi-level learning

for representing and
describing the data.

© Bao Ho. Al, DS va DX

=
&
5

scalability

low

Why it is important to learn Exponential gain by mk
. compositional representation

compositional features from data? learning output

output T
r Features
transformation
Features
output transformation e more complex
representation features

T T learning <
complex features
Hand-crafted || 4
Hand-designed features  atomic features
rules / T T

T pre-deep learning ;
input input € I Input
............. >
Rule-based systems Current ML Deep Learning
prediction practice systems
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ChatGPT va nhi*ng budc tién tiép theo

Generative Pre-trained Transformer Pre-trained

Fine-tuning

Large language

models

Transformer

Reinforcement

learning

Emergence of...
Homogenization of...

Prompt
engineering

Machine Learning B '\
),
x Foundation Models -\
Learning QA"
\.”
“how” features functionalities
learning algorithms architectures  models

¢

© Bao Ho. Al, DS va DX
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Bommasani et al. (2021). On the opportunities and riks of foundation models 15



Foundation models

Data Creation
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Question 9

Answering .

Sentiment
’ Analysis
<)
>

Information ",
Extraction \%

Image
Captionin
ptiring aa]

Object
Recognition

Instruction
Following .. -

S

A foundation model is a model trained at broad scale that can adapted to a wide range
of downstream tasks.

M hinh nén tang [a mé hinh dugc huan luyén & quy mé réng va cé thé thich &ng véi nhiéu viéc khac nhau (may cai).

© Bao Ho. Al, DS va DX

Bommasani et al. (2021). On the opportunities and riks of foundation models

16



Al va Khoa hoc di¥ liéu

Tri tué nhan tao

© Bao Ho. Al, DS va DX

KIEN THU'C
CHUYEN NGANH

XU LY
DU LIEV

DATA MINING

KHOA HQC
MAY TiNH

Source:

“We cannot solve problems
by using the same kind of
thinking we used when we
created them”

Albert Einstein

Data Science for the C-Suite, New York: Digital Living Press, 2015 17



SpOtllght 2o1l.ﬂk:cmn"r::nmhomarﬁ:hxhoo(
yearbook, 8.5" x 12"

Data Scientist:

The Sexiest Job of the 21st Century

Meet the people who

can coax treasure out of
messy, unstructured data.
by Thomas H. Davenport
and D.J. Patil

Harvard Business Journal, Oct. 2012

18



Data, information, and knowledge

Dir liéu
* Quan sat 0
* Po dac o 9 o
* Thu thap -
' 0 0o © -
D 0
o o 0
O o

Tin hiéu tho
chua gidi nghia

© Bao Ho. Al, DS va DX

o XU ly
* Tinh toan

-

-Théng tin

Nghia cla dit liéu

* Nhan thitc
* Hoc tap
* Kham pha

H

Thong tin tich hop
va quan hé cla ching

pr—

Tri thuc

@_?L_a

19



Vi du vé dit liéu,

thong tin, va tri thire -

DU LIEU THONG TIN TRI THU'C

daysé 2,3,5,7,11

cac hop dong dugc ky két bai
mot cong ty.

d6 pH cua dat trong mét khu
virc nong nghiép

muc d6 6 nhiém nudc song tai
mOot tram giam sat.

Diém s6 cda nhdm bénh nhan

khi xét nghiém chirc nang than.

© Bao Ho. Al, DS va DX

la nhing s6 nguyén td

mot s6 dang dén han, cdn dam phan lai
dé& dam bao cac diéu khodn va gia ca.
dat trong khu vire ¢ dd pH thap va la
dat sét

muc d6 6 nhiém nuwdc trén mic cho
phép, cé dau hiéu 6 nhiém héa chat

hau hét c6 diém sé trong khoang binh
thudng, mét sé cé diém thap.

2 |1a s6 nguyén t6 chan duy nhét,
3 la s6 nguyén t6 1é bé nhét...

quan ly hgp déng la quan trong, dam
bao thanh cong va lgi nhuan

hop cho trong lGa va can thém phan
bén dé cdi thién chat lvgng dat.

hai cho hé sinh thai va sirc khde, tim
nguon goc cla 6 nhiém va x& ly nuwéc

diém thap la chirc ndng than cé thé cé
van d&, can kiém tra bd sung dé chan
dodn va diéu tri

20



Tai sao dit liéu ngay cang nhiéu va cang quan trong?

N OEE

Thu thap dir liéu |

<«
e

Sor cap va thir cap |

THU BUQ'C DU LIEU VOI TOC DO CAO PHAN TiCH, XU’ LY D&’ LIEU HIEU QUA
Khao sé)t, diéu tra, quan sat, ghi Phan tich mo t3, du bdo, khuyén cdo... vdi
chép, thu thap, do dac statistics, Al, big data, business analytics

= Théng tin va tri thirc an chilra trong dit liéu thu tir cac hoat dong.

“ Di¥ liéu cho ta th3u hiéu, tim ra thong tin, tri thirc, d&€ moi hoat dong déu
c6 thé thong minh.

© Bao Ho. Al, DS va DX 21



Mot lvgce do cia khoa hoc dit liéu

PUBLICATION

ACCESS

RESULT
COMMUNICATION

*

DATA
ANALYTICS

DATA
MANIPULATION

*

DATA SOURCES

© Bao Ho. Al, DS va DX

[ DIRECTED ACTIONS TO HUMAN ] [ DIRECTED ACTIONS TO MACHINES ]
. . Web
( Browser Mobile devices ~ Custom hand help ] [ services FTP and SFTP  MQ, JMS, Sockers ]
[ VISUALIZATION Tag cloud Clustergram History flow Spatial information flow ]
ANALYTICS
MACHINE LEARNING
STATISTICS
& DATA MINING
-
e
P : . hadam
MANAGE | Distributed File System Data Data Cleaning
MENT Storage Data Security @‘C"’“a""’
[ Parallel computing ] ® mongoDB
-
[ EXTRACT [ Semi-structured/un-structure data extraction ]
[ Enterprise, Oracle, SAP, Customer, Systems, etc. Sensors Web/Unstructured Mobiles ]
Source: WAMDM, Web group



Tai sao khoa hoc dit i

Toan hoc
dong vai tro
phan tich dir
lieu, xay
dwng mo
hinh dw
doan va cho
hiéu biét sau
hon vé div
liéu.

Machine Learning

Ve gradient dugc E
dung rong rai trong
hoc may. o
5 go
L") S3
7] 23
: T
Nén tang tinh todn & B

cho dit liéu ciu triac
(vectors va ma tran)

Vector Calculus

© Bao Ho. Al, DS va DX

Dinh luvgng d6 khong chac chan
cua dir liéu.

Linear Algebra Analytic Geometry

éu can ca Toan va Tin?

Phuong phép téi
wu dé tim cuec tri
trong hoc may.

Matrix Decomposition

Cong cu bién déi
bi€u dién cla
céc doi tuwong.

gilta cac doi tuong.

Xay dung cach do sy twong tv

MP Deisenroth, AA Feisal, CS Ong. Dei Mathematics for Machine Learning 23



https://books.google.com/books/about/Mathematics_for_Machine_Learning.html?id=pbONxAEACAAJ

Tai sao khoa hoc di¥ liéu can ca Toan va Tin?

/@ Teamwork Advanced Statistics

Khoa hoc méy Python O
tinh cung cap
phwong phap,

~ At A _ ——( High-Level Math
ky thuat va cong Data Visualization O— Data D Mighivel a
cu de xay dvng Scientist o
va trién khai cac Skills —i() Social Media Mining
mo hinh dw Microsoft Excel ( :
doan va phan - _ O SQUNoSOL
tich di lieu Business Savwvy O

rong khoa h »
t 9 .gA oa hoc { Natural Language
dir lieu. Communication Processing/Machine Learning

© Bao Ho. Al, DS va DX https://bootcamp.berkeley.edu/blog/data-scientist-skills/
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https://bootcamp.berkeley.edu/blog/data-scientist-skills/

Tai sao khoa hoc dit liéu can tri thirc cuia linh vuc?

Cho hiéu biét
vé dir liéu,
chon bién quan
trong, xay mo
hinh hop ly, toi
wu qua trinh,
va cho hiéu
biét sau hon
két qua phan
tich.

© Bao Ho. Al, DS va DX

Muc tiéu Tién xt |

Héi gi dé giai quyét

gi cho [inh vyc?
7 1

)

Viéc xtr ly nay lién quan
thé nao dén muc tiéu?

Huén luyén mé hinh
Tham s& nao cé thé phu
hop dé cho két qua tot?

y di¥ liéu

N

50

0

r

O

Dir liéu

Can thu thap dit liéu gi
lién quan dén muc tiéu?

t 4+
@& 2332

Giai thich két qua
K&t qua cé ich va phu hop
v@i linh vue thé nao?

Chon mo hinh
Mo hinh phu hgp
nhat cé thé la gi?

25



Cach mang cong nghiép [an thi tu

S
~(O

L

o

c

*(©
0p)

A

“Ba cudc cach mang da qua la co’ khi hoa,
dién khi hoa va tw dong hod, la may thay
lao dOng chan tay...”

San xuat
thong minh

b San xuat Moi trfrrb'dr? Nt‘linrc-sé'
e hang loat g thy

(ttr thap ky vira qua)

k& San xuat
DR co khi CMCN3
San xuat Dién tlr va may tinh
nong nghiép CMCN2 (ttr nhitng nam1970)

Nang lvong dién
tr dau thé ky 20
CMCNI (el dau thé ky 20)
Pong co hoi nuéc
(tlr cudi thé ky 18)

“...va cudc cich mang lan thi tu la théng
minh hoa, 1a may ho trg lao dong tri 6c.”

>
Thoi gian

© Bao Ho. Al, DS va DX
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Con nguwoi va may moc hoa nhap tren khong gian mang

| & Hé Vat ly-Xa hi-Sé S ) y \
Cyber-Physical-Social Systems \
Internet Van vt ’f’ 't
L Internet of Things \ }
@ A \ SOCIAL =
- Hé Vit ly-S6 véi si tham gia cia con ngudvi \
(\O" Cyber-Physical-Systems with human-in-the-loop rq? \ 2 3
\O .\ I/ \
\‘\‘ \ \ ~ - / ?5. ,'/
&\ Hé Vat Iy-s5 S/ < ¢
Cyber-Physical Systems
“o' \\ ~ - // b / 1
\% \ Hé Nhing V4
A N Embedded Systems = |
AN - - CYBER PHYSICAL
Hé Co dién tur /)
A N Mechatronic [/

Cyber-Physical—Cyber-Social—Physical-Social = Cyber-Physical-Social

© Bao Ho. Al, DS va DX 27



Moi trwong thuc-so

Moéi trwong thuc-s6 (moi trwong s6) la moi

trwong ta dang song dugc ndi vai khong gian mang,
& d6 cac thuc thé duoc s6 hoa tao thanh cac phién
ban s6 (dir liéu) va c6 thé két ndi duwoc véi nhau.

<< L DU’ LIEU
va
KET NOI

1 0
' ."H u'1oo1001010101

: ?0‘111000000101010‘)?'

1 0
:\’;‘1010101000", :
A2010191008

Thuwe thé va phién ban sé (digital twin) Thuc thé két néi dworc qua phién ban sé

© Bao Ho. Al, DS va DX 28



Chuyén doi so la gi?

Chuyén doi s6 |a qua trinh thay déi cach song va cach lam viéc trén

moi treyng thwe-so.

—

CHUYEN pOI SO
Di¥ liéu + K&t noi

Méi tredrng thuwe thé

1111010101000
0010101010099

Mébi trwéng thuye-sé

Théng minh Ia nang lwc nam bat va phan rng
hiéu qua doi véi sw thay doi cua moi trwwéong.

© Bao Ho. Al, DS va DX

co HOI SO

I Kél;?{ °\.
IRL -\
‘r W27
Pha huy sang tao
disruption

THACH THUC SO

29



Thong minh dé thich nghi?

Dynamic road
lanes management

~ Vancouver

Théng minh = Hop ly va hiéu qua trong diéu kién cu thé dua trén sy t\hé’u hiéu (nho di¥ liéu & két n6'i)J
> y > Y y
thé ché doi méi sang tao céng nghé so6 va Al
. /) G J
' '
CON NGU'OI1 CONG NGHE

© Bao Ho. Al, DS va DX
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Tuw bénh an giay

MS: 9/BVO1
S5 A0 VD e
_ : ALos3
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© Bao Ho. Al, DS va DX

dén bénh 4n dién t&r (EMR)

Bénh nhan dwoc nhap vién vao Khoa Ho Hap véi

trivve khi AAn viAn RANnh nhAn mian t3 ~rvn hn

v

ki ; .
I&n/phut, thwerng, khdng ¢ nhip tim bat thuwong.
Phéi: Hoi thé nhanh, cé tiéng kéo, gidam dai thé.
Nhan xét clia bac si:Tinh trang ctia bénh nhan thé
hién mét sw gia tang cla triéu chirng hen suyén,

ddng thoi c6 sw két hop voi viem phdi cép.

triéu chirng ho kém theo kho thé kéo dai tr 2 tudn

- Heterogeneous
. and longitudinal

CLINICAL DATA (clinical text)

|280-360

3y, CT scan, MR,

280 -360

... in PACS

06102016 14°5

o o =l

MCV 512 . |830-950 §30-93 0 06102016 14°5
MPV ad [ |60-130 60-130 061020162455
Mads 13 GPL 0208 0203 06102016155
AGd*e 218 2% 5.8 5-8 06102016 14:5
P.LCR 22.2 % 06102016 14:5
PDW 113 i 60-100 60-100 06102016 145
REC(Héngciu) 447 mm' 3 40-59 20-359 06102016 145
RDW 101 % 50-120 80-120 06102016125
THR(Tieu cdu) 238 mm’ 3 150.450 130.450 06102016 14:5
WBC(Bach cau) 69 mm”3 40-.100 40 .100 06102016 14:5
Téng phin tich movc titu (B

pH 70 4574 1874 06102016 145
BIL (Biliruban) (Amtinh |umell <34 34 06102016 34:5
BLO (Héng cau) ‘\IT B <5 <$ 06102016 14:5
GLU (Glucose mrctieu) | Amuinh |memoll |37 - 62 37-62 06102016 14:5
KET (Ketone) Amtinh  |mmolL < <3 06102016 14:5
LEU (Bachcau) et (o) |<10 <10 06102016125

PARA-CLINICAL DATA (numbers)

31



Muc tieu nghien ctru

Hospital Information System (HIS)

E=Sfol™ ")

Pe tai s2016-42-01 Languzge 30
va B2019-42-01 normalization = F7 8 ‘ :
“Phat trién cac coéng @ |
nghé 16i dé khai thac e EMR analysis on
bénh an dién tw tieng using §R Sr S secondary database
Viét” speech z" ‘ '
v technology [ = e
PHQG HCM 2016-2021 0 supE'&r; E ! - [ o Er Jous]

entry
@Creating EMR secondary database ' _

1. Phat trién va st dung cac 2. Phét trién cic phuong phap
phuong phap va cong cu dé dé khai thac bénh an dién tu,
ho trg viéc tao ra bénh an dac biét v&i van ban lam sang
dién tu. tiéng Viét.

© Bao Ho. Al, DS va DX 32



Project members and collaboraters

v

HH Quan BQ Minh PT Dat

16 master

Pr. CH Tru Pr. VTN Chau Dr NV Binh students

-
) (T %
A & \ e
Pr. NDCong Pr. NV Thanh P. Ouankhamchan NT Tung NN Quang Vo Kiet

6 PhD e
students | i

SNEN

Hoang K.Hung DangTThai  G.Moharasan.  S.Taewijit  S.Nuttapong

Pr.Takabayashi. Pr. Suzuki

© Bao Ho. Al, DS va DX 33



Nhirng bai toan lon tren |6 trinh khai thac BADT

g l‘ Clinical text

processing

)
N O o-©
g‘SA <\;>\o 54
“Q a4

Spln g
p % \*%%",
il By ¥
' 4 I J}_/ -
Drug utilization T

Unified
Standardlzatlon Diagnosis and Treatment

and preprocessing medical language Con;putabie EMR

Pé tai xac dinh mot 19 trinh v&i nhitng bai toan quan trong
va dua ra nhitng 10i gidi co ban ban dau cho chang dudng dai.

© Bao Ho. Al, DS va DX HTB, On a roadmap to exploit Vietnamese electronic medical records, 21.9.2023



Tw hé tro giup quyét dinh dén phan tich kinh doanh

- = >—19705s —>—1980s—>

1990s ———>——2000s—>—2010s— 5~ >

_ AN

Hé tro gitip quyét dinh Hé diéu hanh doanh nghiép> Kinh doanh théng minh > Phan t|'ch> Di¥ lidu 1én
N £/ A V /N ‘/ o ‘/ 2
2 Y Y B
Tro gitp quyét dinh Hoach dinh ngudn lyc Phan tich m6 ta Phan tich dy doéan

© Bao Ho. Al, DS va DX Delen et al., The analytics paradigm in business research, Journal of business research, 2018 35



Sau bai toan kinh doanh co ban

. Phan tich sy hai long cda khach hang

. Phan tich vong doi ctia khach hang

. Phan tich phan khic khach hang

. Phan tich mdrc do twong tac cla
khach hang

5. Phan tich sy thu hat khach hang

A WN -

\

Khach
hang

1. Phan tich kha nang

2. Phan tich nang luc

3.Phan tich kénh tuyén dung
4.Phan tich hiéu suat ciia nhan vién
5. Phan tich lanh dao

6. Phan tich nhan vién r&i bd cong ty

Nhan
sy
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Tai chinh /

ol

Ban hang

2

San

xuat \

Thi

truong

1. Dy dodn doanh thu ban hang

2. Phan tich lgi nhuan tlr khach hang

3. Phan tich lgi nhuan tir cic san pham

4. Phan tich dong tién

5. Phan tich cac yéu t6 tao gia tri tai chinh
6. Phan tich gia tri dem lai cho c6 déng

1. Lap ké hoach dy an

2. Lap ké hoach hoat dong

3. B6 tri co s& san xuat

4. Quan ly chat lugng san pham
5. Quan ly chudi cung tng

6. Quan ly hang tén kho

7. Quan ly hoat déng dich vu

N

Tu van san pham va dich vu
Phan khuc khach hang

Phan tich phuong tién truyén
thong xa hoi

Phan tich khach hang roi bo san
pham va dich vu
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Doanh nghiép va kinh té so: Phan tich kinh doanh

Phan tich khuyén cao
(can kinh doanh thé nao?)

Phan tich duw bao
(kinh doanh sé thé nao?)

Phan tich mé ta

(kinh doanh da va
dang thé nao?)

Phan tich kinh doanh

© Bao Ho. Al, DS va DX

D liéu mo’

Phan tich kinh
doanh dua tréen
phan tich dir liéu
(AI va khoa
hoc dw liéu) ix
con duong kinh té so
cUa cac doanhnghiép.

Luat cho
kinh te so

Nhan sy

Khach hang

) Ban hang
\ ”gi G 7 Thitruwong
@35 Taichinh
San xuat
Kinh doanh
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Take home message

AST

CHANCE

= Viét Nam ba [an ‘I& tau’ cac cudc cach mang cong nghiép.
= Co hoi vé gia: Vuot Ién nho thay d6i chinh minh. " &

o
= Co hdi cudi cung: Nhiéu chuc nam md&i co mét lan. ﬂ
" “The winner takes it all”

= “Tu AK dén Al”?
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