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Time budget

WHAT DATA SCIENTISTS SPEND THE MOST TIME DOING
607%

Cleaning and
organising data

3%
Building
training sets

19%

Collecting
data sets

47
Refining
algorithms

5%
Other
9%

Mining data
for patterns

Source: CrowdFlower 2016
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Why Pre-processinge

= Convenient for storing and querying

= Machine learning models often work with
maftrices, vectors, strings,...

= |t works well if there is

Input Output

The problem needs to be solved Matrices, vectors,...
-0.0920 (D
3.4931 @)

-1.8493 X

xM™W = D=\ ..
-0.2010

J{h\ -1.3079 L ().

Data crawling and Pre-processing



How?e

= Data collection:
«  Sampling
«  Crawling, logging, scarping

Business Analytic
M o 4 y
= Data processing: _’
* Noise filtering, cleaning, digitizing,... -
=
collection

Deployment

Data
A 4
Modeling

understanding
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Data
preparation



Data collection

Input Output

The problem needs to be solved Data sample
| 4} A | 8 c D E F G
1 Country ~}/Region ~ |Population v Underl5 v |Over60 ~ Fertil v LifeExpi ~
2 Zimbabwe Africa 13724 40.24 5.68 3.64 54
3 Zambia Africa 14075 46.73 3.955.77 55
4 Yemen Eastern M 23852 40.72 4.54 4.35 64
5 [VietNam __|WesternF 979 2287 932179 75
6 Venezuela (Bo Americas 29955 28.84 9.17 2.44 75
7 Vanuatu Western P 247 R
8 Uzbekistan  Europe
9 Uruguay Americas
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Fundamentals : Sampling

= WHAT - Take a small, popular
. One or more small spoon(s) can be enough to assess
sample set to represent the field  whetnertne soupis good ornot.
to be studied.

= WHY - It's impossible to learn
everything. Time and computing
capabilities are limited.

= HOW - Collect samples from

representative

reality, or data sources: web, RIS
databases,... nference - g J¥.5
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Fundamentals : Sampling

= Varety: The sample set should
be cover all contexts of the field.

= Blos: Data needs to be general,

not biased towards a small part
of the field.

One or more small spoon(s) can be enough to assess
whether the soup is good or not.”

Remember to stir to avoid tasting biases.

exploratory
analysis

representative

sample :
- . \V

inference § :
,,.y 7
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Example

= Variety: Are the samples
diverse enough?

@ Clinton
W Trump
B Powell
[ Spotted Eagle
I Paul

[ Kasich
~ [lSanders o

Actual results

https://edition.cnn.com/election/results/president

Chance of winning

ZN e e =

50% 60 70 80 90
KEY CLINTON

TRUMP .

TIepING POINTS ()

Electoral votes Popular vote
B Hillary Clinton 302.2 W Hillary Clinton 48.5%
B Donald Trump 235.0 B Donald Trump 44 9%
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Technigques

= Crowd-sourcing: Survey

= Logging: save user interaction history, retrieve
access products,...

= Scrapping: Search for data sources on websites.
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DEMO

= Hé thong crawl dit li€éu tir VNExpress
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DEMO

Input Output

~ A A . v 2 4 ’ x ~ N 7 z by ~ e
Van dé: phan loai van ban, bao chi Mau dit liéu: bao chi va nhan twong tng
s ~ ] 651ab 27450305220 1570621913620 75d128d json 3 |
Dan tri n Name Date modified - i
Ban doc [&f 2ce54c553490dc5b9a7153395793c6a648f...  5/25/2018 446 PM || 2 "date": "2018-05-20, 07:44:(
Déi s6n e 3 "code": "6€51ab2£45£0305220d.
9 (& 7b228847f0f3349971c590f76def 1b0ebSa... 5/25/2018 4:46PM || e
Gigo duc - Khuyén hoc [&f 8a0f8828443701€0204f24acdfef880C0FCO...  5/25/20184:46PM|| = mcontent”: "\nD\uOOe2n tr\uf
Khoa hoc - Céng nghé [ 94f9342bd858beTb06b26d1ef94d07917e1...  5/25/2018 4:46 PM € "image url": "https://dantx;
r ¥ 7 "url": "http://dantri.com.w
Nhip s6ng tré [ 146fd8057df18632a70e12bc84287655604d... 2tg4s6pmfl e fas T e i
ke anabmsmomusmmm 5/25/20184:46PM|| < ngitlem: "B\uleafc Giang: \t
= s [ f10115782578af4b3773a79fbec5d2d947... /2018 446 PM || 20 )
s (& c6bded552a3d7b3a73acd5798c593db61AI...  5/25/2018 4:45 PM
Théthao & eDefcbc74a5882¢6765077448ed7dccds0d...  5/25/2018 4:45 PM
Vén héa [ e43¢36696d676474946fcabf0a812d169e9b... 5/25/2018 4:46 PM
techtalk
vietbao
vnexpress
vtv
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DEMO: Steps

Rss ltem Content

- £
Kénh do VnExpress cung cap s . :

¥ <channel>
<title>Kinh doanh - VnExpress RSS</title>

="content_detail fck_detail width_common block_sds_connect
¥<p class="Normal

¥ <span
<description>VnExpress RSS</description> . :
2 “imsh” P! P "Céng ty THHH MTV X& s& dién todn Vidt Nam (Vietlott) vira trac gidi cho kndch
Trang chu RSS B e hang tring Jackpot 1 san phim Power 6/55 tri gia hon 48 ty dong (chus tris
h h: y 7/6."
https://s.vnecdn.net/vnexpress/i/v20/logos/vne_logo_rss.png ,Ep:i) chibu nghy;7/8.
</url> io>
Thoi sw Rss £ <title>Tin nhanh VnExpress - Doc béo, tin tie online 24h</title> =41 3
M T p class~"Normal
<link>https://vnexpress.net</link> o i
X ars </image> PP f i S R y
s ; "N khéch hing mey mén tring gidi tén N.T, 1a nhén vién mit ngén hbng tai TP
The qgiol <pubDate>Thu, @7 Jun 2018 20:40:44 40700</pubDate> HCM. Cnia sé tal bubl trao thuong, IS
<generator>VnExpress</generator> il

<link>https://vnexpress.net/rss/kinh-doanh.rss</link> bl e

Kinh doanh Rss EY vcitem S

v<title> i 1
» ctable align- padding="3" cellspacing- 1ass-
NI nhan vign ngdn hang nghi vifc sau khi trdng x6 s& 4@ ty ddng OBt o e Nt OHlmacinge"wr clan
ety tplCaption” style="width: 100%;">.</table
Startup Rss b </ritle vip class-tornal
v<description> ¥<ipan
v <! [COATA[ - i )
S 2 Theo thng tin tir Vietlott, chi nhénh TP HCM clia Son vi ndy dB tifp nhén
iai tri <a href="https://kinhdoanh.vnexpress.net/tin-tuc/hang-hoa/nu-nhan-vien-r chidc vé tring gisi Jackpot 1 Power 6/55 tir mit nit khach hang ngdy 4/6. *
G a t RSS E src="https://i-kinhdoanh.vnecdn.net/2018/06/07/2191-1528366541-5914-152¢ /span e e i I
= nhdn vién ngan hang tai TP HCM. /o
11> ¥<p class-"Normal"s == $0
Thé thao Rrss Y Al i e
z o <§°w“¢>"\“' ©7 Jun 2018 19:42:16 40700</pubDate> "Qua kiéa tra trén hé thdng kj thult va hd so kéa theo, Vietlott xdc dinh
Phap ludt v <link> 3 t o & 2 & chidc vé cUa chi N.T 1b hop 1¢ v tring gidi Jackpot 1 Power 6/55 ki quay thir
https://kinhdoanh.vnexpress.net/tin-tuc/hang 3 8Nt 131. T&m vé Guoc phét hanh tai difm bén hing Gudng s& 6, phudng Linh Chidu,
</1ink> quin Thi Dic, TP HCM."
" v<guid> /span
Giao duc Rrss £ https://kinhdoanh. vnexpress .net/tin-tuc/hang-hoa/nu-nhan-vien-ngan-hang-ng /o
</guid> P <p class="Normal

<slash:comments>@</slash: comments> P <p class="Normal

litams
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DEMO: Sample

=2 {}son
W date - "2018-05-20, 07:44:00-07:00"
code : "651ab2f45f0305220d1f57bb21913620175d128d"
labels : "Dan tri/Ban doc"
content - " Dan tri Sau khi Bi thu Tinh Gy Bac Giang yéu cdu dep tan nan xe qua t3i trong ndm 2018. Phong CSGT Céng an tinh Bic Giang
image_url : "hitps://dantricdn.com/zoom/80_50/2018/5/20/7-1526776517717498023080.png”
url : "http://dantri. com. vn/ban-doc/bac-giang-doan-xe-coi-noi-thung-ram-rap-chay-qua-mat-canh-sat-giao-thong-20 1805200744 15778 .htm"
domain : "dantri.com.vn"
title - "Bac Giang: Doan xe coi n&i thing rdm rdp chay qua mat canh sat giao théng?"
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Data Pre-processing

Input
Mau dir liéu thd (text, anh, audio, ...)

| 4l A | B E F G

1 Country ~1|Region ~ —

2 Zimbabwe Africa (u, cell

3 Zambia Africa )D J s

4 Yemen Eastern M &"“u" X R L

D Western P ,Ym '
6 Venezuela (Bo Americas S T

7 Vanuatu Wester =~. Dy, ﬁ@/}& "UJ_:_L
8 Uzbekistan DL sl -
9 Uruguay — p—

Output
Dir liéu s6 theo tirng ML/AI model(s)

-0.0920 (D"
3.4931 )
-1.8493 X
(n) - e . D —_—
-0.2010 ().

-1.3079
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Fundamentals :

Completeness Integrity
(déy dﬁ) (trung thl_l’C)

Nguon thu thap chinh théng, ddm bio mau

) au thu thap nén day du théng tin , .
Mt il Ul Eip B @y @il il ¢ thu dwoc chira gia tri chinh xac thuc té.

cac trwong thudc tinh cin thiét.

Hognogenegty Structures
(dong nhit) (cAu tric)
Rating “1, 2, 3” & “A, B, C”; or Age = s wn 3ms \ l l
“42” & Birthday = “03/07/2010” s bw onia

28541 28.9 6.38 2.38

(lnCOI’ISIStency) 3395 22.05  18.59 2.07
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Technigques :

= Tinh day du + trung thuc

*  Mau dir liéu can duoc thu thap tir cac
. Phan anh van dé can giai quyét.

« Loai bo (ngoai lai): bo vai mau dir
liéu ma c6 khac biét 16n véi cadc mau khac.

* MOt mau dit liéu cé thé bj trong (thiéu, chua
day du), can co chién luvge phu hop:
- B6 qua, khong dua vao phan tich?
- B6 sung cac trudng con thiéu cho mau?

Data crawling and Pre-processing



Technigues :
= Pién gia tri thiéu
« Dién lai gia tri bang tay

* Gan cho gid tri nhan dac biét hay
ngoai khoang biéu dién.
* Gan gia tri trung binh cho noé.

¢ Gan gia tri trung binh cia cdc mau
khac thudc cung lép do.

« Tim gia tri c6 xac suat 1én nhat dién
vao cho bi mat (hoi quy, suy dién
Bayes,...).

A1 A2 A3 A4 A5 A6 A7 A8 y

? 3.683 ? -0.634 1 0.409 7 30 5

? ? 60 1.573 0 0.639 7 30 5

? 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
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Technigques :

= Tinh dong nhat

e Cac mau dir liéu can c6 tinh dong nhat vé
cach biéu dién, ky hiéu

* Vi du khong dong nhat:
Rating “1, 2, 3”7 & “A, B, C”;
Age = 42 & Birthday = 03/08/2020

Oo @) 3 /: /
O 9 O OO O \ \\ | P /
OO ,
C—dJ
4 \
/S /N \
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Technigques :

Structured - relational (fable-like) === Un-structured

[ 4| A B c D E F G VAN {

1 Country +|Region | ~ |Population| ¥ |Under15| ~ |Over60 | ~ |Fertil v |LifeExp| v "code": "1473a6Fd39d1d8fa48654aac9d8cc2754232.
2 Zimbabwe  Africa 13724 40.24 5.68 3.64 54 e T ——
3 Zambia Africa 14075 46.73 3.955.77 55 - % ". P g ye : y '
B yemen Eastern M 23852 40.72 4.54 4.35 64 url": "http://techtalk.vn/updating-cau-chuye;
5 [VietNam ___|Western P 90796 22.87 9.321.79 75 “labels”: "techtalk/Cong nghe”,

6 Venezuela (Bo Americas 29955 28.84 9.17 2.44 75 "content": "Vao chiéu téi ngay 09/12/2016 vira
7 Vanuatu Western P 247 37.37 6.02 3.46 72 "image_url": "",

8 Uzbekistan Europe 28541 28.9 6.38 2.38 68 "date": "2@16_12_191‘93.51.102"

9 Uruguay Americas 3395 22.05 18.59 2.07 77 }

fexts in websites, emails, articles, tweets  op/3p images, videos + meta  spectrograms, DNA, ...

- ’) u Dwayne Johnson © - m

Sometimes as a father, you ARE the only
[Rr—— no—— solution. A real honor making
- EEME - SNITCH /99 /19 nie twitter com /aJhoF6dt

g Seeking Life's Bare (Genetic) Necessities

Introduction to Machine Learning and Data Mining



Technigques :

= Semantics?

Trich xuat cac ,

Data crawling and Pre-processing



Semantics example: visual data

Mirc ngit nghia t6i thi€u dé c6 thé hiéu:
Phan loai van ban
Phan tich cam xtc

Al Chatbot (nhiéu mirc ngit nghia khac

—

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

cat 0.28
human Bz

car 0.08
ground 0.25
building €)'

cat — not on — car
people «— hehind « building
car — is — red

(& D E F
Sopulation| ¥ |Underl5 v |Over60 v |Fertil ~
13724 40.24 5.68 3.64
14075 46.73 3.95 5.77
23852 40.72 4.54 4.35
L 90796 22.87 9.32 1.79
e 29955 28.84 9.17 2.44
. | —— 247 3737 602346
— B (ke (Foegeem) Representations 28541 28.9 6.38 2.38
A B & 7D Ssegments 3395 22.05 18.59 2.07
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Technigques :

= Muc tiéu: trich xuat cac

USD diéu chinh trdi chidu , vang SJC quay dau t&ng

54
55
64
75
75
72
68

(0, 24506) 0.2077168092100841

(0, 23857) 0.34468369118902636

(0, 22309) 0.31713411814089415

(0, 21894) 0.3025597601047669

(0, 21265) 0.2449372095782497

(0, 20409) 0.3276089788346888

(0, 17739) 0.515839529548281

(0, 16499) 0.33820735665113805

(0, 4648) 0.3132633187744836

B G D E F G
Region | ~ Populal ¥ |Underl v |Over60| - |Fertil ~ LifeExpy{ ~
Africa -0.416 0.748 -0.483 0.299
Africa -0.403 1.464 -0.850 1.881
Eastern M -0.060 0.801 -0.725 0.826
|Western P 2.287  -1.169 0.289 -1.075
Americas 0.154 -0.511 0.257 -0.592
WesternP -0.888 0.431 -0.411 0.165
Europe 0.104 -0.504 -0.334 -0.637
Americas -0.778 -1.260 2.256 -0.867

77

Tirng linh vuwc cu thé, tirng loai dit liéu st
dung cac ky thuit xuat dic trwng ngit nghia
khac nhau (dit liéu text, hinh anh, ...)

Feature discretization (roi rac hoa): mot so
thuoc tinh té ra hiéu qua hon khi dwoc gom
nhom cac gia tri.

Feature normalization: chuan héa gia tri
thudc tinh, vé cing mot mién gia tri, dé dang
trong tinh toan.
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Technigques :

= Giam kich co:
=  Giup giam kich thwdc cta dir liéu va dong thoi gitt dwoc ngir nghia cot 16i ctia
dir liéu.
= Giup tang toc qua trinh hoc hoac khai pha tri thirc.
= Vai chién luwoc:

. (feature selection): cac thuoc tinh khdéng lién quan, dw
thira hodc cac chiéu ciing c¢6 thé x6a hay loai bo.

. (dimension reduction): dung mot so6 thuit toan (vi du PCA, ICA,
LDA,...) dé bién doi dir liéu ban diu vé khéng gian c6 it chiéu hon.

. : cac gia tri dit liéu tho dwoc thay thé bang cac khai niém triru
twong.

Data crawling and Pre-processing



DEMO

* Transforming text data

Data crawling and Pre-processing



DEMO

Input
Mau dir liéu tho: json text
{
"code": "1473a6fd39d1d8fa48654aac9d8cc2754232
"title": "[Updating] Cau chuyén xuyén mua vé
"url": "http://techtalk.vn/updating-cau-chuye
"labels": "techtalk/Cong nghe",
"content": "Vao chiéu téi ngay ©9/12/2016 via
"image_url": "",
"date": "2016-12-10T0©3:51:10Z2"
}

Output

Dir liéu s6 theo tirng ML/AI model(s)

(0,
(0,
(0,
(0,
(0,
(0,
(0,
(0,
(0,
(0,

24003)
23874)
23214)
23085)
22547)
22446)
21910)
21905)
21779)
21572)

0.08875917745394017
0.08543368833593054
0.06269100273800875
0.10941900286727153
0.047792971979914244
0.05082334424962779
0.08271656588481778
0.06404674731000018
0.11899134180006703
0.08401328893873479
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DEMO: Steps

Tokenize

Hién thé qudc té Sacombank Visa gém céc dong thé tin dung, thé thanh toan va thé
trd trudc. Céc sdn phim ndy co tién ich chung nhu thanh todn, rdt tidn khép thé
gidi, mua sim truc tuyén, nhin gidm gid dén SO% tai hing trim didm chip nhén thé
1ién két. Thé hd tro chi tidu trubc, thanh toén sau midn 181 tdi da 55 ngdy, tich
1dy diém thudng @ @81 qua, mua héng trd gop 181 suc 0%...

Chi thé cb thé thanh toin nhanh chéng, thudn tién trén phem vi todn cdu bing cich
cham thé hodc cham dién thoai co cai Ung dung Samsung Pay (déng thoi tich

'Hién’, 'thé', 'qudc té', 'Sacombank', 'Visa', 'gdm', 'cic', 'dong', 'thé’, 'tin

dyng', *,', 'thé', 'thanh toén', 'va', 'thé', ‘'trd', 'truéc', '.', 'Cic', 'sdn
phdm', 'ndy’, 'cé’', 'tién ich’, 'chung', 'nhu’, 'thanh toan', ',', ‘'rut tién',
'khép', 'thé giéi’', ',', 'mua sém’, ‘tryc tuyén', ',’, 'nhén’', 'gidm gid', 'dén’,

'50*, 's*, 'tai', ‘'héng’, ‘'trdm', 'dxém', 'chép nhén’, 'thé', 'lién kéc', °.',
'Thé’, *nd tre', 'chi tiéu', 'trudc’, ',’, 'thanh todn', ‘sau’, ‘'mifn', '1&1i',
‘b1 da’, 'SS', 'ngdy’', ',', 'tich ldy', 'diém’, 'thudng', ‘'ad’, '@di’, 'qua’,
',', 'mua hing', 'trd gop', 'l&1i sudc’, '0', °'%', '...', 'Chd’, 'thd', 'cb thé’,

'thanh toén', ‘nhanh chéng', ',', 'thuén tién', 'trén’', ‘pham vi', 'toan céu',
'blng', ‘céch’, 'cham', 'thé’, ‘'ho¥c', 'cham', 'dién thoai', 'cbd', 'cai', ‘'Ung
dyng', 'Samsung', 'Pay', '(', 'déng thdi', 'tich hop', 'Sacombank', 'Visa', ')',

'18n', ‘'céc', 'miy’, 'POS', 'NFC.', 'Ngodi ra', ',', 'ngudi’, ‘'ding’, 'cén', 'cd
thé', 'chi tidu', 'théng qua’, 'tinh nlng', 'quét', 'm&', 'QR', 'trén', 'dng

Dictionary

ata Inpu

(tfidf-Vector)

{'dan_tri': 6928, 'so': 17869, 'gd': 7729, 'dt': 23214, 'tinh': 2
8, 'sgddt': 17039, 'vp': 21572, 'chdn chinh': 4971, 'tiép thi': 1!
6, 'gido_dyc': 7955, 'chi_dao': 5092, 'tuyét_déi': 20254, 'phép':
o': 16194, 'mua_bédn': 12653, 'dung_cu': 7191, 'hoc_tdp': 9557, 'g
63, 'té_chﬁc': 20928, 'nganh': 13667, 'tham gia': 18129, 'gidi_th
ua': 12651, 'phat_hanh': 15346, 'tham khdo': 18130, 'phy_huynh':

ng': 14805, 'lanh _manh': 11553, 'chuong_trinh': 4935, ’phé_théng'
ai_s6t': 16816, 'bdo_cdo': 3493, 'hudng': 9359, 'so': 17704, 'déJ
‘cén_bd': 5693, 'chuyén_vién': 4681, 'dd_dung': 24003, 'céng_khai
g': 15421, 'ngdin_chdn': 13743, 'béo': 3490, 'thong tin': 18676, '
5492, 'chu _pah': 4929, 'td': 20984, 'gifly': 8066, 'théng béo': 18
'thi': 18993, 'nga': 13400, ‘hiéu_tru&ng': 8753, 'hém': 9267, 'xa
004, 'chim': 4524, 'non': 14434, 'hoc': 9534, 'hét': 9259, 'bdo_d
50, 'dia_phuong': 23924, 'déc_diém’: 23836, 'loai': 11400, 'nghié
12940, 'noron': 14632, 'thidn_kinh': 18881, 'tr&ch nhiém': 19790,

ong_bé': 5853, 'dn_ban': 24292, '09': 168, '12': 348, 'tap chi': !
132, 'tridc': 19889, 'ndo_bd': 14521, 'thi_nghiém': 18628, 'tién_&
hoc': 17142, 'dai_hoc': 23619, 'cornell': 5477, 'ddng_nghiép': 24

Data crawling and Pre-processing

(0,
(ol
(0,
(ol
(0,
(0,
(0,
(0,
(0,
(o'
(ol
(0
(0,
(0,
(o0,
(0,
(0,
(0,
(o'
(o'
(0,
(0.

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

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




Exercise

= Bai tip: Tinh vector biéu dién cia van ban véi bo dir liéu
nho.

= Dir li€éu: 2 bai bao tw trang dan tri

= Yéu cau:
®* St dung module tach tt.
e Build tip tir dién tir 2 van ban

* St dung stopwords loc tir dirng.

¢ Chuyén hod 2 vdn ban thanh 2 vector tfidf
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Summary

= Di liéu trong mot linh vwc trwéc khi vao hé thong hoc may phai
dwoc thu thidp va biéu dién thanh dang ciu truc véi mot sé dac
tinh: day dq, it nhiéu, nhat quan, c6 ciu tric xac dinh.

= Di liéu thu thip cho qua trinh hoc la tip nho, tuy vy can phan
anh diy da cac mat van dé can giai quyeét.

= Dit liéu tho sau khi thu thdp va tién x ly phai gitv dwoc sw day du
cac dac trung ngit nghia — cac dac trwung anh hwdédng dén kha nang
gidi quyét van de.

= Khoa hoc dit liéu 1la mdét Iinh vwc rong, ngoai viéc st dung cong cu
ap dung, nam virng dwoc cac kién thirc co ban la diéu quan trong.

Data crawling and Pre-processing



