Introduction to
Machine Learning and Data Mining
(Hoc may va Khai pha dir lieu)

Khoat Than
Le Minh Hoa, Nguyen Van Son

School of Information and Communication Technology
Hanoi University of Science and Technology
2021



Content n

= Intfroduction to Machine Learning & Data Mining

= Data crawling and pre-processing
= Supervised learning

= Unsupervised learning

= Practical advice



Quy thoi gian ‘

= Thoi gian danh cho phan tich dir
liéu ra sao?

* Thu thap dir liéu: 19%

Thu xép va lam sach div liéu: 60%

Tao tap di liéu huan luyén: 3%
Khai pha: 9%
Cai thién thuat toan: 4%

Khac: 5%

CrowdFlower Inc., 2016



Whye

= Tién xt ly dé 1am gi
« Thuan tién trong lwu trik, truy van

e Cac mo6 hinh hoc may thwdng lam viéc voi div liéu co cau tric: ma tran,
vecto, chudi,...

 Hoc may thudng lam viéc hiéu qua néu cé biéu dién dir lieu phu hop

Input Output
Van de can giai quyét cua D liéu s6 - ma tran vector
linh vuc
-0.0920 (D)
3.4931 )
-1.8493 X
xM™ = .. D =

~0.2010

~1.3079 ()




How?@e

* Thu thap dir lieu

* Lay mau (sampling)

« Ky thuat: crawling, logging, scraping
= Xt ly dir liéu

« Loc nhiéu, lam sach, sb hoa,...
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Data collection

- Ipput , Ovutput
Van dé can giai quyét MAau dir liéu

| A | B | € D | E F | G |

‘1 Country |+4/Region | ~ |Population | ~ |Under15 | ~|Over60| ~ | Fertil ~ | LifeExp| ~ |

2 Zimbabwe  Africa 13724 40.24 5.68 3.64 54

'3 Zambia Africa 14075 46.73 3.95|5.77 55!

4 Yemen Eastern M 23852 40.72 4.54 4.35 64

5 |Viet Nam .Western P 90796 22.87 9.32/11.79 75
6 Venezuela (Bo Americas 29955 28.84 9.17 2.44 75
7 Vanuatu Western P 247 ‘ ——
8 Uzbekistan  Europe R

9 Uruguay Americas




7
Fundamentals :: Sampling .

[ | WHAT —_ Iéy tép méu “One ormoresmallspzzzg)iscgzob;::sggﬁ to assess whether the
nho, pho bien dé dai
dién cho linh vwc can

hoc.
= WHY - khéng thé hoc :
\ n <7 X » exploratory
toan bo. Gidi han vé analysis
thoi gian va kha néng representative

sample

tinh toan /N

inference 2 -
= HOW - thu thap cac - ,‘.{/ 7

mau tir thwe té, hodc
cac nguon chuwa dir liéu
web, database,...

https://www.coursera.org/learn/inferential-statistics-intro



Fundamentals :: Sampling :: How n

. N ~ " )
[ | Va rl ety - ta p m a u One or more small spoon(s) C;ZOb;:rn:ng to assess whether the soup is
d Remember to stir to avoid tasting biases.
thu dwoc du da

dang dé phi hét cac
nglr canh cua linh
VUrC.

exploratory

= Bias — di¥ liéu can | - o
tdng quat, khdng bi
sai léch, thién vi vé
1 bd phan nho nao inference
do cua Iinh vuece.

https://www.coursera.org/learn/inferential-statistics-intro



Fundamentals :: Sampling :: How

= \/ariety — cdc mau du da
dang dé phan anh khach
quan?

B Clinton
B Trump
M Powell
[ISpotted Eagle
[l Paul

[l Kasich
[Isanders O

a_ N\

e
\ 3 1 '

Actual results

https://projects.fivethirtyeight.com/2016-election-forecast/
http://edition.cnn.com/election/results/president
Image credit: Wikipedia, FiveThirtyEight

Chance of winning

@ Hillary Clinton Donald Trump /~ 4

50% 60 70 80 90

KEY CLINTON |
TRUMP - L Ee
TIPPING POINTS ()
Electoral votes Popular vote
M Hillary Clinton 302.2 H Hillary Clinton 48 5%
B Donald Trump 235.0 B Donald Trump 44 9%



Technigues n

= Crowd-sourcing: Survey — thuc hién cac khao sat

= Logging: Iwu lai lich st twong tac cua ngwdi dung, truy
cap san pham,...

= Scrapping: tim kiém ngudn di liéu trén cac website, tai
vé, boc tach, loc,...



Techniques :: Scrapping :: DEMO

= Muc tiéu: D liéu cho bai toan phan loai van ban —
mién bao chi.

= DEMO: Hé thong crawl di¥ liéu bao



DEMO

o Input
VVan dé: phan loai van ban
bao chi

Output
Mau di liéu: bao chi va

Dén tri
Ban doc
Dai séng
Gido duc - Khuyén hoc
Khoa hoc - Cong nghé
Nhip séng tré
Strc khoe
Sirc manh s&
Thé thao
Van hoa
techtalk
vietbao
vnexpress

vtv

nhan twong rng

Name

[3 2ce54c553490dc5fb9a7153395793c6ab48f ..
g Tb228847f0f3349971fc590f76def 1b0eb5al...
[ 8a0f8828443701ee0204f24acdfef880C0FCO...
@' 94f9342bd858be7b06b26d1ef94d07917€1...
g 146fd8057df18632270e12bc84287655604d...
EZ 651ab2f45f0305220d1f57bb2191362075d...
g af1e0115782578af4b3773a79%fbec5d2d947...
Q’ c6bd8d552a3d7b3a73acd5798c593db61f9...
g e0efcbc74a5882c6765077448ed7dccd60d...
[ e43e36696d676474946f cabf0a812d169€b...

Date modified

5/25/2018 4:46 PM
5/25/2018 4:46 PM
5/25/2018 4:46 PM
5/25/2018 4:46 PM
5/25/2018 4:46 PM
5/25/2018 4:46 PM
5/25/2018 4:46 PM
5/25/2018 4:46 PM
5/25/2018 4:46 PM
5/25/2018 4:46 PM

[ 651ab2450305220d 1f57bb 21913620 75d128d json E3 I

1L

WWd o ;s WwN

-
o

{

}

"date™: "2018-05-20, 07:44:!
"code": "651ab2f45£f0305220d
"labels": "D\uOOe2n tr\ulOe
"content": "\nD\uOOe2n tr\ul
"image_url": "https://dantr:
"url"™: "http://dantri.com.w;
"domain": "dantri.com.vn",

"title": "Bluleafc Giang: \!



DEMO :: Steps

Rss

ltem

Content

Kénh do VnExpress cung cap

Trang chd
Thoi sw
Thé gi6i
Kinh doanh
Startup
Giai tri

Thé thao
Phap luat

Giao duc

RSS
Rrss A
Rrss A
Rrss A
Rrss A
Rrss A
RSS
Rrss A
RSS

v<rss xmins:slash="http://purl.org/rss/1.e/modules/slash/" version=
v<channel>
<title>Kinh doanh - VnExpress RSS</title>
<description>VnExpress RSS</description>
v<image>
v<url>
https://s.vnecdn.net/vnexpress/i/v20/logos/vne_logo_rss.png
</url>
<title>Tin nhanh VnExpress - Doc bdo, tin tlc online 24h</title>
<link>https://vnexpress.net</link>
</image>
<pubDate>Thu, ©7 Jun 2018 20:40:44 +@700</pubDate>
<generator>VnExpress</generator>
<link>https://vnexpress.net/rss/kinh-doanh.rss</link>
v<item>
v<title>
Nir nhan vién ngdn hang nghi viic sau khi tring x3 s& 4@ ty dong
</title>
v<description>
v <! [CDATA[
<a href="https://kinhdoanh.vnexpress.net/tin-tuc/hang-hoa/nu-nhan-vien-
src="https://i-kinhdoanh.vnecdn.net/2018/06/07/2191-1528366541-5914-152¢
nhan vién ngén hang tai TP HCM.
11>
</description>
<pubDate>Thu, ©7 Jun 2018 19:42:16 +0700</pubDate>
wv<link>
https://kinhdoanh.vnexpress.net/tin-tuc/hang-hoa/nu-nhan-vien-ngan-hang-n
</1link>
v<guid>
https://kinhdoanh.vnexpress.net/tin-tuc/hang-h han-vien-ngan-hang
</guid>
<slash:comments>@</slash:comments>
</items

¥<article class="content_detail fck_detail width_common block_ads_connect”>
¥<p class="Normal">
¥ <span>
"Cng ty TNHH MTV X6 s6 dién toan Viét Nam (Vietlott) vira trao gidi cho khach
hang tring Jackpot 1 san pham Power 6/55 tri gia hon 4@ ty dong (chua trif
thu€) chidu ngay 7/6."
</span>
</p>
¥<p class="Normal">
V¥ <span>
"N khdch hang may mdn tring giadi tén N.T, 13 nhan vién mdt ngan hang tai TP
HCM. Chia sé tai buéi trao thudng,&nbsp;"

/span>

P <table align="center" border=
“tplCaption” style="width: 100%;">
¥<p class="Normal">
¥ <span>
“Theo théng tin tif Vietlott, chi nhanh TP HCM cUa don vi ndy g3 ti&p nhé
chiéc vé tring gidi Jackpot 1 Power 6/55 tir mdt nir khdch hang ngdy 4/6. "
</span>
</p>
¥<p class="Normal">
¥ <span>

cellpadding="3" cellspacing=
</table>

s$o

"Qua kiém tra trén hé théng ki thuit va hd so kém theo, Vietlott xéc dinh
chigc vé cla chi N.T 13 hop 18 va tring giai Jackpot 1 Power 6/55 ki quay thir
131. Tém vé dugc phat hanh tai diém ban hang Gudng s6 6, phudng Linh Chiéu,
quén Thi Dirc, TP HCM."

</span>




DEMO :: Sample

=2{}son

date - "2018-05-20, 07:44:00-07-00"

code : "651ab2f45f0305220d1f57bb21913620175d128d"

labels : "Dan tri/Ban doc"

content - " Dan tri Sau khi Bi thw Tinh tiy Bic Giang yéu cu dep tan nan xe qua tai trong ndm 2018. Phong CSGT Céng an tinh Bic Giang da té chic ra qua
image_url : "hitps://dantricdn.com/zoom/80_50/2018/5/20/7-1526776517717498023080 png”

url : "htip://dantri.com.vn/ban-doc/bac-giang-dean-xe-coi-noi-thung-ram-rap-chay-qua-mat-canh-sat-giao-thong-20180520074415778.htm"

domain : "dantri.com.vn"

title - "Bac Giang: Doan xe coi n&i thing r3m rdp chay qua mat canh sat giao théng?"



Data preprocessing

Input ,0utput
Mau dir liéu tho Di¥ liéu s theo tirng ML/AI
(text, anh, audio, ...) model(s)

| 4 A B

1 Country |+i/Region|~
2 Zimbabwe Africa
3 Zambia Africa

s ~0.0920 (1)
T B 3.4931 x(z)
g _1.8493 X

4 Yemen Eastern M
5 [Viet Nam _IWestern P
6 Venezuela (Bo Americas

7 Vanuatu Wester| .=‘v_ it (n) -_ .- n D -

8 Uzbekistan  Europeff [ e X - r

9 Uruguay Americ ) . [ (n)
-0.2010 X

-1.3079 , _



Fundamentals :: Data “rawness” n

Completeness tlntegtﬂty
(dAy da) (trung thuc)
i Nguon thu thap chinh thong dam
Tirng mau thu thap nén day du thong bao mau thu dwoc chira gia tri
tin cac trwdng thudc tinh can thiét chinh xac trén thyec té.

= Jan. 1 as everyone’s birthday? —
intentional (systematic) noises

Homogeneity Structures
(ddng nhat) (cau truc)
- Ratlng ::1 , 2, 3” & “A, B, C”; Or Age 30pulati103n72:1 Underi;z; 0ver6;)I6v8 _:::1” M \ E E )
= “42” & Birthday = “03/07/2010” e A P i
(inconsistency) woss e 91720 .

= Heterogenous data sources /
schemas



Technigues

Cleaning
Integrating

Transforming



Techniques .. Cleaning n

= Tinh day du + trung thuc - Mau di¥ liéu can dwoc thu

thap tw cac nguon dang tin
cay Phan anh van dé can

Oo O
08
22050 S\ |/ é giai quyét.
- . » Loai b nhiéu (ngoai lai): bd
— S val mau di lieu ma co khac

/7T N\ biétlen voi cac mau khéc

- Mot mau di liéu co thé b
trong (thieu, chwa day du),
can co chién lwoc phu hop:

« Bd qua, khéng dwa vao
phan tich?

- BO sung cac tredng con
thiéu cho mau?



Techniques .. Cleaning n

= Dien gia tri thieu = Dién lai gia tri bang tay

m  Gan cho gia tri nhan dac biét

\\ \ // hay ngoai khoang biéu dién

" (an gia tri trung binh cho noé.

\ / /4 [ 4 . AN > 4
— m  (an gia tri trung binh cua cac
— ™~ mau khac thudc cung 1&p do.

7/ T NN\ = Tim gid tr 6 xac suét In

nhat dién vao cho bi mat
(h6i quy, suy dién Bayes,...)

A1 A2 A3 A4 A5 A6 A7 A8 y

? 3.683 ? -0.634 1 0.409 7 30 S

? ? 60 1.573 0 0.639 7 30 S

? 3.096 67 0.249 0 0.089 ? 80 3
2.887 3.870 68 -1.347 ? 1.276 ? 60 5
2.731 3.945 79 1.967 1 2.487 ? 100 4




Technigues :: Cleaning (cont.) H

® Tinh déng nhéat

0008, \\ \ // CaAg: mau ’dw |Ie_g can co tl’nh. fj'ong
X0 nhat vé cach biéu dién, ky hiéu.

s ~ e
- i @ T Vi du khéng ddng nhat:
/7 TN\ Rating “1, 2, 3" & “A, B, C”;

Age = 42 & Birthday = 03/08/2020



Techniques :: Integrating w/ some Transforming

G

54
55
64
75
75
72
68

| 4| A B € D E F
1 Country |+l/Region|~ Population|~|Underl5|~ |Over60|~ |Fertil v |LifeExp( ~
2 Zimbabwe Africa 13724 40.24 5.68 3.64
3 Zambia Africa 14075 46.73 3.955.77
4 Yemen Eastern M 23852 40.72 4.54 4.35
5 [Viet Nam _IWestern P 90796 22.87 9.32 1.79
6 Venezuela (Bo Americas 29955 28.84 9.17 2.44
7 Vanuatu Western P 247 37.37 6.02 3.46
8 Uzbekistan  Europe 28541 28.9 6.38 2.38
9 Uruguay Americas 3395 22.05 18.59 2.07

texts in websites, emails, articles, tweets
. n Dwayne Johnson & - m

WikireniA Welcome to Wikipeda,

sam= Sometimes as a father, you ARE the only
solution. A real honor making this true story.
EEME <SNITCH 2/22/12 vic twitter.com/aJhoF6dt
Seeking Life’s Bare (Genetic) Necessities
s o Yo p

b SPRING HARBOR, NEW
Joes v

77

Un-structured

{
"code": "1473a6fd39d1d8fa48654aac9d8cc2754232
"title": "[Updating] Cau chuyén xuyén mua vé
"url": "http://techtalk.vn/updating-cau-chuye
"labels": "techtalk/Cong nghe",
"content": "Vao chiéu t6i ngay ©9/12/2016 vla
*image url": "";
"date": "2016-12-10T0©3:51:10Z"

}

spectrograms, DNAs, ...

-

2D/3D images,rvideosl+ meta




Technigues :: Transforming H

Semantics?

Trich xuat cac dac trwng ngir nghia, chuan héa



Semantics example: visual dato

Low-level semantics
(raw pixels)

What the compute¢

MUrc nglr nghia ti thiéu dé cé/thé

hiéu:
* Phanloai van ban
b Phan tich Cém XUC ——— e e e = Representations

« Al Chatbot (nhiéu mirc ngl
nghia khac nhau)

Mid-/High-level semantics
(e.g. human-interpretable features)

cat 0.28
human 0.17

car 0.08
ground 0.25
building 0.22

cat - not on — car
people « behind « building
car — is - red

€ D E F
¥ Population|~|Under15[~|0ver60| ~ |Fertil ~
13724 40.24 5.68 3.64
14075 46.73 3.95|5.77
23852 40.72 4.54 4.35
90796 22.87 9.32 1.79
29955 28.84 9.17 2.44
247 37.37 6.02 3.46
28541 28.9 6.38 2.38
Semantic 3395 22.05 18.59 2.07

@ssssssd | |@msssss®| Features

Image credits: C5231n, Stanford University; Lee et al, 2009; Socher et al, 2011



Technigques :: Transforming (cont.)

= Muc tiéu: trich xuat cac dac trwng ngiv nghia.

UsD diéu_chinh trai chidu , vang SJC quay dau ting
.2077168092100841
.34468369118902636
.31713411814089415
.3025597601047669
.2449372095782497
.3276089788346888
.515839529548281

.33820735665113805
.3132633187744836

(0, 24506) 0
(0, 23857)
(0, 22309)
(0, 21894)
(0, 21265)
(0, 20409)
(0, 17739)
(0, 16499)
(0, 4648)

B

Region [~ | Popula{ ~ |Under1 ~ |Over60| ~ | Fertil ~ | LifeExp{ ~ |

Africa
Africa
Eastern M
IWestern P
Americas
Western P
Europe
Americas

0
0
0
0
0
0
0
0

C

-0.416
-0.403
-0.060
2.287
0.154
-0.888
0.104
-0.778

One-hot encoding
1=1[10000]
3=[00100]

D E

F

0.748  -0.483 0.299
1.464  -0.850 1.881
0.801  -0.725 0.826
-1.169 0.289 -1.075
-0.511 0.257 -0.592
0.431  -0.411 0.165
-0.504  -0.334 -0.637
-1.260 2.256 -0.867
X—X

S

54
55
64
15
75
72
68
77

«  Ting linh v cu thé, tieng loai div
liéu st dung cac ky thuat xuat dac
treng nglr nghta khac nhau (dir
liéu text, hinh anh, ...)

. and standardize

» Feature discretization (r&i rac hoa):
mot so thubce tinh t6 ra hiéu qua hon
Khi dwgc gom nhdm cac gia tri.

Feature normalization: chuan héa gia
tri thudc tinh, vé cung moét mién gia
tri, dé dang trong tinh toan.



Technigques :: Transforming (cont.) H

= Giam kich co:
= Giup giam kich thwoc cua dir liéu va dong thoi gitr dwoc nglr nghia
cot 16i cua dir liéu.
= Giup tang toc qua trinh hoc hodc khai pha tri thire.

= Vai chién lvoc:

m | ra chon dac tring (feature‘ selection): cac thudc tinh khéng lién
quan, dw thira hoac cac chiéu cling co thé xéa hay loai bo

= Giam chiéu (dimensiqn rgduc:tion): dung mC)t‘sc‘) thuat toan (vi du
PCA, ICA, LDA,...) de bien doi di¥ lieu ban dau ve khong gian co it
chiéu hon.

= Triru twong hod: cac gia tri di¥ liéu thd dwoc thay thé bang cac khai
niém trieu twong.



Techniques :: Transforming
example & demo

Transforming text data



DEMO

Input ,0utput
Mau dir liéu tho: json text D liéu so theo tirng ML/AI

model(s)

{ (0, 24003) 0.08875917745394017
"image_url™: "https://i-kinhdcanh.vnecdn.net/2018/| (0, 23874) 0.08543368833593054
"url”: "https://kinhdoanh.vnexpress.net/tin-tuc/ebi (05 23214) 0.06269100273800875
"title": "Sacombank n\uOOe2ng c\uleaSp nhi\uleclu ! (0, 23085) 0.10941900286727153
"code'.': "db2?4d03b9a6laa16d70c7fd68929d799058b866"‘ (0, 22547) 0.047792971979914244
"domain": "klnhdoanh.vnexpress.net", (0’ 22446) 0.05082334424962779
:date": :20i8-0£.'3—25, 17:00:00+07:00", (0, 21910) 0.08271656588481778
"ica’]’;zi:f.’"W\lgﬂl\“l“;‘}n;hc\iulzzb g\ilegécoz\{‘?g"g (0, 21905)  0.06404674731000018

: e e (0, 21779) 0.11899134180006703

} (0, 21572) 0.08401328893873479

(0, 20984) 0.0603014300399073

(0, 20928) 0.03425727291794896
(0, 20851) 0.04139691505815508
(0, 20796) 0.06515117203347312
(0, 20272) 0.09576360104259622
(0, 20254) 0.21906274633402326

(0, 19934) 0.09329205643046397
(0. 19Q92RK\ N_.NR1R77NQATR2R1A4



DEMO :: Steps

Tokenize

Hién thé quéc té Sacombank Visa gém cic déng thé tin dung, thé thanh toan va thé
trad truéc. Cac san phim niy co tién ich chung nhu thanh toan, rit tién khip thé
giéi, mua sém truc tuyén, nhin gidm gid dén 50% tai hang tram didm chip nhin thé
1lién két. Thé hd tre chi tidu truéc, thanh toin sau mién 1&i téi da 55 ngay, tich
1dy didm thudng a2 ddi qua, mua hang trd goép 14i sudt 0%...

Chd thé co thé thanh toén nhanh chéng, thuin tién trén pham vi toan ciu bing cach
cham thé hodc cham dién thoai cé cdi ung dung Samsung Pay (déng théi tich

['Hién', 'thé’, 'quéc l:é', 'Sacombank', 'Visa', 'gém', 'cac', 'dong', 'thé', 'tin
dung', ',', 'thé', 'thanh toan', 'va', 'thé', 'trad', 'truéc', '.', 'Cac’', 'san
phém', 'ndy', 'cd', 'tién ich', 'chung’, 'nhu’, 'thanh toan', ',', 'rit r.ién',
‘khép‘, 'thé giéi', ',', 'mua sém', 'truc tuyén', ',', 'nhén', 'gidm gia', 'dén',
'50', '$', 'tai', 'hang', 'trim', 'diém’', 'chip nhan', 'thd', 'lién két', '.',
'Thé', 'hé tro', 'chi tiéu', 'truéc', ',', 'thanh toén', 'sau', 'mién', 417 58
'tdi da', 'SS', 'ngay', ',', 'tich ldy', 'diém', 'thuéng’, 'dé', 'df)i', ‘qua',
',', 'mua hang', 'trd gép', 'ldi suéc', '0', '%', '...', 'Chid', 'thé', 'cb r.hé',
'thanh toé&n', 'nhanh chéng', ',', 'thuén tién', 'trén’', 'pham vi', 'toan céu‘,
'béng', 'cach', 'cham', 'thé', 'hodc', 'cham', 'dién thoai', 'cd', 'cai', 'ing
dung', 'Samsung', 'Pay', '(', 'déng théi', 'tich hop', 'Sacombank’', 'Visa', ')°',
'1én', 'cac', 'may', 'POS', 'NFC.', 'Ngoai ra', ',', 'nguéi', 'dung', 'coén', 'cd
:hé‘, 'chi tiéu', 'théng qua', 'tinh ning', 'quét', 'md', 'QR', 'trén', 'Ung

Dictionary

ata Input

(tfidf-VVector)

{'dan_tri': 6928, 'so': 17869, 'gd': 7729, 'dt': 23214, 'tinh'
8, 'sgddt': 17039, 'vp': 21572, 'chén chinh': 4971, 'tiép thi'
6, 'gido_dyc': 7955, 'chi dao': 5092, 'tuyét_déi': 20254, 'phép':
o': 16194, 'mua ban': 12653, 'dung cu': 7191, 'hoc_tdp': 9557, 'g
63, 't chic': 20928, 'nganh': 13667, 'tham gia': 18129, 'gidi th
ua': 12651, 'ph4t_hanh': 15346, 'tham khdo': 18130, 'phu_huynh':

ng': 14805, 'lanh_manh': 11553, 'chuong_trinh': 4935, 'phé_théng'
ai_sét': 16816, 'bdo_cdo': 3493, 'hudng': 9359, 'so': 17704, 'dé_
'cdn bd': 5693, 'chuyén vién': 4681, 'dd dung': 24003, 'céng khai
g': 15421, 'ngdn_chdn': 13743, 'béo': 3490, 'thoéng tin': 18676, "
5492, 'chu pah': 4929, 'td': 20984, 'gidy': 8066, 'thdng bdo': 18
'thi': 18993, 'nga': 13400, 'hiéu_trd&ng': 8753, 'hom': 9267, 'xa
004, 'chim': 4524, 'non': 14434, 'hoc': 9534, 'hét': 9259, 'bdo_d
50, 'dia_phuong': 23924, 'dac_diém': 23836, 'loai': 11400, 'nghié
12940, 'noron': 14632, 'than kinh': 18881, 'trach nhiém': 19790,

ong bb': 5853, 'dn ban': 24292, '09': 168, '12': 348, 'tap chi': .
132, 'tridc': 19889, 'ndo_bd': 14521, 'thi nghiém': 18628, 'tién_s
hoc': 17142, 'dai_hoc': 23619, 'cornell': 5477, 'déng_nghiép': 24
4520, 'vta': 21588, 'ventral': 21329, 'tegmental': 18076, 'area':
RQ22. '+in hidn's 20837. 'aifin'e 7Q983. 'rhim cd': 4R2R.
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'wAn'e 21

(0,
(0,
(0,
(0,
(0,
(0,
(0,
(0,
(0,
(0,
(0,
(o,
(0,
(0,
(0,
(0,
(0,
(0,
(0,
(0,
(0,
(0,
(0,

mn

24003)
23874)
23214)
23085)
22547)
22446)
21910)
21905)
21779)
21572)
20984)
20928)
20851)
20796)
20272)
20254)
19934)
19928)
19410)
19370)
19345)
18993)
18676)

1Q&ARQ\

0.08875917745394017
0.08543368833593054
0.06269100273800875
0.10941900286727153
0.047792971979914244
0.05082334424962779
0.08271656588481778
0.06404674731000018
0.11899134180006703
0.08401328893873479
0.0603014300399073
0.03425727291794896
0.04139691505815508
0.06515117203347312
0.09576360104259622
0.21906274633402326
0.09329205643046397
0.0815770967825164
0.06593571705754445
0.03950424960970291
0.16543313176963556
0.04356540203990621
0.03464691377452836
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DEMO :: Exercise H

= Bai tap: Tinh vector biéu dién clGa van ban véi bd di liéu
nho.

= Dir liéu: 2 bai bao tw trang dan tri.

= Yéu cau:
« Str dung module tach t.
« Build tap tr dién tir 2 van ban
« S dung stopwords loc tlr dirng.
« Chuyén hoa 2 van ban thanh 2 vector tfidf



Summary ﬂ
(Take-home messages)

= D lieu trong mét lIinh vwe triwdc khi vao hé thc“')ng hoc may phai
dwoc thu thap va biéu dién thanh dang cau tric véi mét sd dac
tinh: day da, it nhiéu, nhat quan, co cau trac xac dinh.

= D@ liéu thu thap cho qua trinh hoc 1a tap nhd, tuy vay can phan
anh day du cac mat van dé can giai quyét.

= D@ liéu thd sau khi thu thap va tién x& ly phai gitv dwoc sw day
da cac dac trwng nglr nghia — cac dac trwng &nh huwdng dén
kha nang giai quyét van de.

= Khoa hoc di¥ liéu la mét linh vwe rdng, ngoai viéc str dung cong
cu ap dung, nam virng dwoc cac kién thirc co ban Ia diéu quan
trong.



