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NOi dung mon hoc Muc tiéu bai gidng

« Lecture 1: Téng quan vé& Khoa hoc di liéu « Hiéu cac van dé& cbt 16i trong phan tich tham do di liéu
« Lecture 2: Thu thap va tién x( ly d@ lidu (EDA)

« Lecture 3: Lam sach va tich hop di liéu « Dién giai va s dung cac céng cu thdng ké cho EDA

+ Lecture 4: Phan tich va kham pha dir ligu « Biéu dién va dién giai cac db thi va biéu dd cho EDA

Lecture 5: Trec quan hoa di liéu
Lecture 6: Trwc quan hoa dir liéu da bién
Lecture 7: Hoc may

Lecture 8: Phan tich di liéu I&n

Lecture 9: Bao cdo tién do bai tap lon va hwéng dan
Lecture 10+11: Phan tich mét s6 kiéu di liéu
Lecture 12: Danh gia két qua phan tich
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bat van dé Quy trinh 1am khoa hoc di liéu

» Mubn khai thac dwoc dir liéu, trwéc hét can phai hiéu
di liéu dang cé
* Taisao ?
+ Nhan biét cac sai sét trong dir liéu
+ Nhan biét cac dic trung pattern cia di liéu
+ Nhan biét néu cac gia dinh thdng ké hién tai khéng pht hop

Data Pre-Processing Data Processing
Data
Cleaning

Exploratory

Analysis &
Visualization
of Data

el

Data Selection

Data
Filtering

Data
Aggregation

Collection of
Raw Data

Visualization
of Results.
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- Trong quy trinh nay, EDA rat quan trong nhung thudng dugcxem nhe, theo John Tukey
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Revision Reports

véi di liu i
+ C6 can clr dé dwa ra cac gia thiét v& div liéu e
+ ... néu khong hiéu d¥ liéu, sé gap nhét nhiéu khé khan dé&
khai thac dworc gia tri tv di¥ liéu Q
%
Making

Results: Data description & prediction
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Trong tdm cta EDA EDA la gi

+ EDA quan tam t&i cAu tric, cac ngoai |&, va cac md * EDAkhéng pha| la mét tap cac ky thuat, ma Ia mot triét
hinh tr di¥ liéu ly v& cach ma chiing ta nén 1am khi mudn hiéu vé di
« EDA quan tam toi tit ca cac diém di liéu trong tap dtv ligu L L
lieu . :—joht:jo_' |l|_._|’f:l chon dung dan cac coéng cu dé tién x& ly va phan
i ich di¥ liéu

+ Cac thdng ké

* Tryc quan hoa

* Phan cum va phat hién bat thwong
+ Giam chiéu dt lieu

« Cho phép st dung kinh nghiém con nguoi trong viéc phat
hién va nhin nhan cac dac trwng pattern cta dir liéu
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Cac cau hai chinh khi phan tich EDA EDA Ia mét qua trinh 1ap
+ Gia tri tieu chuan trong di liéu 1a bao nhiéu? « Repeat...
+ Tinh nhiéu cta di liéu nhw t’hé nao? + Nhan dién va wu tién cac cau hi lién quan theo thtr tw gidm
* D@ liéu c6 tuan theo phan bo nao khong? dan dé quan trong
» Dac tru’ng)nao trong dir liéu quan trong v&i bai toan can + Batcauhoi ‘
phan tich + Xay dung cac db thi, biéu dd dé c6 thé tra 1oi cau hoi dat ra
» Dac trwng nay cla di liéu cé quan trong v&i bai toan can - Xem xét cac két qua va dat ra cac cau hdi méi

phan tich khong

+ C4 thé mo ta mbi twon% quan g)u’a dac trung cla di liéu va
bai toan phan tich nhw the nao™

+ C6.thé phan ra tin hiéu ding va nhiéu trong di liéu hay
khong?

+ C6 thé trich xuét cdu trdc tir dir liéu hay khdng?
« D@ liéu c6 ngoai 1& outliers hay khong?

L_
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Chién lwoc khi phan tich EDA Céc k¥ thuat co thé dung trong EDA

+ Kiém tra tirng bién (dac trwng) cta d@ liéu mét cach + Ky thuat dé hoa
1&n lwot, sau d6 mai tién hanh xem xét cac méi lién hé « Biéu db scatter plots, character plots, box plots, histograms,
gitra cac bién probability plots, residual plots, and mean plots.

« Bat d4u bdng cac do thi, sau d6 tinh toan cac théng ké * Ky thuat dinh luong
vé mot khia canh nhat dinh cé lién quan cla di¥ liéu

+ Chu y t&i kidu dir liéu Q Picture

+ Kiéu sb vs. Kiéu phan loai

,.ﬂf is worth

iy e

sprnbles comforing.
‘good fun, dipping. terf,

Q\ thousand words.
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Phan tich tham do don bién
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Cac kiéu Variables

Discrete } ‘ Ordinal ]

Categorical

Continuous ]

Quan sat va bién

» Di¥ liéu la mét tap hop cac quan sat (observations)

* M6t thudc tinh la tp cac gia tri mo t& mét khia canh
trén toan bd cac quan sat, dwoc goi la mét bien

(variable)

HR Information Contact

Position Salary Office Extn.
Accountant $162,700 Tokyo 5407
Chief Executive Officer (CEO) $1,200,000 London 5797
Junior Technical Author $86,000 San Francisco 1562
Software Engineer $132,000 London 2558
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Po binh quan - central tendency

* Do vi tri - Measures of Location: danh gia tham sO vj tri
cho mét phan bo. Vd., tim s binh quan hay gia tri
trung binh cta di¥ liéu

* Do quy mo - Measures of Scale: danh gia d6 phan tan,
do bién thién cta mét tap div liéu.

» Phép do Skewness va Kurtosis

S6 chiéu cua tap dir liéu
+ Pon bién univariate: M&i quan sat chi gdm moét bién

+ Hai bién bivariate: M&i quan sat thuc hién véi 2 bién
« Pa bién Multivariate: Quan sat thwc hién véi nhiéu bién
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S6 binh quan - Mean

* Dénh gié gia tri trung binh cia mét tap cac quan sat,
l&y tdng cac gia tri chia cho sb lwgng cac quan sat
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Sé trung vi - Median

+ Trung vi la gia tri cla diém di liéu ma mot niva s6 diém
6 gia tri nhé hon va mét niva s6 diém di liéu con lai
I&n hon gia tri ctia no

* Cach tinh

+ Néu c6 mét s6 18 cac quan sat, tim didm di liéu co gia tri &
gitra

. Néu‘cé mot s6 chan cac quan sat, tim 2 diém di liéu & gitra
va lay trung binh

« Vidu
+ Tudi clia ngudi choi: 17 19 21 22 23 23 23 38
+ Median = (22+23)/2 = 22.5
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Do do vi tri nao phu hop

+ Mean phu hop véi phan bb déi xirng va khéng co
ngoai lé

+ Median phu hgp v&i phan bé léch tam hodc di liéu ¢
ngoai lé

0!!;4%678910 0123i

56789 10

S6 yéu vj - Mode

+ Mode la gia tri clia phan t&r ¢6 sb 1an xuét hién I&n nhat
trong cac quan sat
*Vd. 3,4,56,7,7,7,8,8,9. Mode = 7
*Vd.3,4,56,7,7,7,8,8,8,9. Mode ={7,8}=7.5

i = &7 VIEN CONG NGHE THONG TIN VA TRUYEN THONG
= SOICT 20

LI 5b|CT VIEN CONG NGHETHONGTIN' ~

LI :‘r\| == VIEN CONG NGHE THONG TIN VA TRUVEN THONG
Svill 21

Run sequence plot

« Hién thi cac quan sat theo chudi thoi gian

+ C6 thé dwoc st dung dé tra 1&i cac cau hdi
+ C6 sy dich chuyén nao vé vj tri hay khong?
+ C6 sy dich chuyén nao ctia phwong sai hay khong?
» C6 ngoai lé nao khéng?

0.91% Anomalies (alpha=0.05, direction=both)
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Po quy md: Phuong sai va do l1éch chuan

* Phwong sai - Variance:

« |& mot d6 do sw phéan tan théng ké
« la gia tri ky vong clia binh phwong ctia do léch cua X so
V@i gia tri trung binh clia no

i(xi - -’_C)z

n-1

o

+ Do léch chuan - Standard Deviation:
* can bac hai clia phwong sai

Bar charts

+ Biéu db cot hién thi méi twong quan vé cac gia tri di
v&i cac bién
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Histogram plot

« Biéu di&n thong tin tém lwoc dwéi dang hinh anh vé
phan bd ctia mét tap div liéu don bién

» Histogram c6 thé dung cho
« Xem xét phan b clia tap cac qua 1o
+ Xem xét do tap trung cta dir liéu
« Xem xét sy phan tan cua di liéu
+ Phan bd ciia di liéu 1a dbi xieng h
» Co6 ngoai & trong di¥ liéu khong?

105

Frequency

o
6 8 10 12 14 16 18 20 22 24 26

Acceleration
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Box plot (2)

« Hién thi gia tri nhd nhat, gia tri I&n nhat va cac t phan
vi
+ Box plot co thé tra 16i cac cau héi
+ Co6 d&c trwng (bién) ndo quan trong ?
» Do tap trung vi tri c6 khac nhau gitra cac nhém con khong?
+ Do bién thlen co khac nhau gilra cac nhém con khéng?
* Cot
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Negative, positive skewness

(- %)

— =1
S, = 3
O
Mean
Median Median Median
Mode
Mode 1= Mean ' Mean- Mode
i 0 |
| I i
'
I
i | |
i I I
i I I
i I i
i ' i
Positive Symmetrical Negative
Distribution Skew

Vidu vé cac phan bd trng vai tan
Xuét cac gia tri

Constant Bell-shaped U-shaped
F [ [
H § §
s | 3 s
g g g
Variable range Variable range Variable range
C g ¢
Variable range Variable range Variable range
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Do dé léch - Skewness

+ Skewness do su bt ddi xung Mbét phan bb hay mot
tap dir liéu 1a dbi xtrng néu né 1a nhw nhau & ca 2 phia
e vi tri trung tdm

+ Du6i day la phan bb déi xirng

25 4

5 -J l I l L
0+ T
1 2 3 4 more
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Mean = median = mode = 3

l Skew
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Db nhon - Kurtosis

« Kurtosis la chi sb do néu mot phan bd 1a nhon hay
phang so v&i mot phan bé chuan

+ Kurtosis cang cao, phan bb cang nhon

Y i B >3 (lepto kurtosis)
> -5
—a=

4
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Scatter plot

* Cho phép nhéan dién co6 hay khéng méi quan hé gitra 2
bien
+ Mi bién dwoc biéu dién trén mét truc x hodc y
« M&i diém 1a moét quan sat

65
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Scatter plot Scatter plot: Khéng c6 méi quan hé

« Statter plot cho phép tra |&i cac cau hdi sau
+ C6 mbi quan hé gitra bién X va Y hay khong?
+ Méi lién hé c6 phai la tuyén tinh hay khéng?

+ Méi lién hé nay la phi tuyén hay khdng? 07 .
+ Sw bién thién cta bién Y c6 phu thudc vao bién X hay khéng? 06 % 909, o6
X 3 . °
» Co ngoai I& hay khéng? é b <ieL eeube e T E Tug
5 05 ., = &,
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STatterprottQuarT ety T (positive -

negative Scatter plot: Quan hé hinh sin
correlation)
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Scatter plot: Bién thién cta Y trong
quan hé véi X

SCATTER PLOT SCATIER PLOT
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Scatterplot matrix

« Mot tap hop nhiéu scatter plots t6 chirc thanh lwéi
hay matrix

+ Mdi scatter plot bidu dién méi quan hé cta 1 cép bién

Scatter plot matrix

Scatter plot: Phat hién ngoai 1€

Flavonoids
N
(53]

05 1 1.6 2 25 3 35 4
Total phenols
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Xac dinh cac nhom, phan cum di liéu
Clustering Methods in Exploratory Analysis

Contour plots

+ Hién thij khdng gian da chiéu trén bé mat khong gian 2
chiéu

« Contour line biéu dién cac gia tri cing mirc

« Contour plot thé hién méi quan hé Z thay di nhw thé
nao voi Y va X

LI SOICT VN CONG NGHE THONG TN VA TRUYEN THONG
SVl
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D3t van dé

* Phan rd mot tap di liéu thanh céc tap dir liéu nhé hon
gitp hidu cAu thanh tap quan sat dau vao
+ Lam ré mbi quan hé gom cum trong di¥ liéu
« Xac dinh cac diém quan sat ma khac biét so véi cac cum di
liéu con lai

D | M VIEN CONG NGHE THONG TIN VA TRUYEN THONG
!-J SOICT =



Gom cum - clustering Lam thé nao dé tim cac cum dir liéu?

+ La cach thirc nhom cac diém div liéu ma twong ty « Clustering té chirc di liéu thanh cac nhém/cum

nhau theo mgt cach nao d6 — thwong theo mét vai tiéu + Thé nao 1a gan nhau?

chi da xac dinh « Nhém cac diém di liéu lai nhw thé nao?
« Pay la mot dang clia hoc khong giam sat + Tryc quan héa cac nhém nhur the nao?

« khdng c6 nhan mé ta ching ta nén gom cum di liéu nhw thé + Dien dai ket qua gom cum
nao
Cluster A
] Cluster B
__‘SO'CT VIEN CONG NGHE THONG TIN VA TRUYEN THONG e ~_150'CT VIEN CONG NGHE THONG TIN VA TRUYEN THONG o

Cac kiéu clustering Gom cum phan cap
+ Gom cum phan cép - Hierarchical clustering + St dung hwéng tiép can theo cach thirc két tu
« Gom cum phéng - Flat clustering « Tim nhirng diém & gan nhau nhat

+ Pua nhitng diém nay vao nhém
+ Tim nhitng diém, cum gan nhau tiép theo
+ Yéu cau
+ Can dinh nghta khoang cach
« Giai thuat theo hwdng gop tir nhé dén Ién
+ Két qua
+ M6t cay biéu dién cac cum duoc phan cép (dendrogram)

Cluster 1 (36 observations)
Y Ciuster 2 (4 observations)
Cluster 3 (57 observations)

cluster 4 (33 observaior
st fagsemae!
Cluster 6 (48 observations)

-

= Cluster 7 (73 observations)
Cluster 8 (35 observations)

Cluster 9 (102 abservations)

!___ SOICT V™1 CONG NoHE HONG TN VA TruvéN THONG = L SOoICT '

Tinh khoang cach Khoang cach Euclidean 4= Zj‘,q),-—q,-)z

« Mot phwong phap gom cum can mét cach dé do sy
gan nhau gitra cac quan sat

* D liéu lién tuc

ID Variable 1 Variable 2 Variable 3 Variable 4 Variable 5
» Khoang &ch Euclidean N _ 08 0 o5 -
+ D6 do twong quan (correlation similarity) B 06 08 05 04 02
- DI Iiéu roi rac (6 0.8 0.9 0.7 0.8 0.9
+ Khoang cach Manhattan
« Can phai lya chon ham khoang cach/twong déng phu dyp = V0T 062+ (08— 087 + (04— 052 +(0.5— 047 + (0.2 02
hop v&i tieng loai div liéu dpp =017

dy_c=VO0.T=082+(08—-09) + (04— 0.7 + (0.5— 0.8 + (0.2— 0.9
dy =083

l SOICT Vi CONG NGHE THONG TINVA TRUVEN THONG ' :h| &7 VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Khoang cach Manhattan

« Tdng dd dai hinh chiéu clia cac phan
doan gitra 2 diém trén truc toa do
a(pa) = Ip — al =3I - al

where (p, q) are vectors

P = (p1,p2,.-.,Pn) and q = (1,42, -, @)

7| _4 " >
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Giai thuat Agglomerative Hierarchical Clustering

Step1 Step 2 Step 3 Step4 Step 4 Step 6 Step7 Step8
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Distance
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Lu:OILl *

Két qua AHC

Average joining

Single joining Complete joining

=

Khoang cach Cosine

da-b

Xiaibi

1@l el \fyia 3ie

where, @ - b= Y ajb; = ayby + asb + - - - + ayb, is the ot product of the two vectors.

Projection of Documents in 3D Space

7| 2
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Luat ghép cum

Average Complete

Cluster 1 Cluster 2

Single

Cluster 1 Cluster 2

)
—A 2= VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Phan cum K-mean

 Huéng tiép can phan tach
+ C6 dinh s6 lwong cum
« Tinh toan “centroid” cho cac cum
«+ Gan céc diém quan sat toi centroid gan nhét
« Tinh toan lai cac centroid
« Yéu cdu
* M6t ham khoang cach
«+ Sb lwong cac cum
+ Mot phép doan khéi dau cho céc centroids
+ Két qua
« Uéc lwong cac cum theo centroid
« Méi quan sat dwgc gan theo 1 centroid
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=svicl 57 58

.2 « A ~ A
Giam chiéu di liéu
. '.. R 1 a0
M .S : )0 . .
SVl

Principal Components Analysis and
Singular Value Decomposition

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG

L "
MSO‘CT VIEN CONG NGHE THONG TIN VA TRUYEN THONG

60



Pat van dé

« Phan I6n cac giai thuat hoc may va phan tich di liéu
khéng hiéu qua véi di liéu c6 sé chiéu qua Ién
+ Cac dac trung khong lién quan hodc dw thira cé thé tao nhiéu
+ S6 lwgng cac chiéu nguyén thay cda di liéu ¢é thé nhé hon
thuc té

! :n' &7 VIEN CONG NGHE THONG TIN VA TRUVEN THONG
el S 10 1

! SOICT VIEN CONG NGHE THONG TIN VA TRUYEN THONG.
el S0 1

Hwéng tiép can

« Giam chi&u 1a mét hwéng tiép can dé giam kich thuwéc

di liéu
+ Wu diém
+ Tryc quan hoa : dwa khong gian da chiéu vé khong gian 2, 3
chiéu

+ Nén di liéu: t8i wu cho lwu trir va truy xuét
+ Giam nhiéu: tao hiéu &ng tich cuc tdng d6 chinh xac

L =n| == VIEN CONG NGHE THONG TIN VA TRUVEN THONG
el S0 1

Van dé vé sbé lwong chiéu cha div liéu

+ 86 luvgng cac mau dé dat dwoc cung chét luong ting
I&n theo cap s6 nhan khi tdng so lwgng cac chieu cla
div liéu

« Trong thuc té, sb lwgng cac mau (quan sat) 1a ¢ dinh

. HIéU nEna hAdnm nhAn lAin thndina ~idm Lhi $8na o4 I'J)Ung Ca'c
dact R

Classifier performance

T T T
Dimensionality (number of features)

Optimal number of features
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Reduce data from
2D to 1D

2D e ek
2@ R )R

22 (inches)
X

=20 __}_k“ x1 (cm) I(m) QW:L — Z<m) em
¢ <
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Reduce data from
2Dto 1D
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Nén d@ liéu (3)
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Reduce data from 3D to 2D

T3

; 3
\4“‘2“1




Phén tich thanh phan chinh - Principal (LR A 2
Component Analysis (PCA) Phat bigu so bo ve PCA

T e 'P'L

Reduce from 2-dimension to 1-dimension: Find a direction (a vectoru!) € R™)
onto which to project the data so as to minimize the projection error.
Reduce from n-dimension to k-dimension: Find kvectors u, u® ... u®) «
onto which to project the data, so as to minimize the projection error.

i | == VIEN CONG NGHE THONG TIN VA TRUYEN THONG ! —'n.l—— VIEN CONG NGHE THONG TIN VA TRUYEN THONG
L\:v‘ NTT =wiCl
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Chan thanh

cam on!!!

Exploratory data analysis in Tableau

@ soict hust.eduvn/ @ fb.com/gr ict gk L\SQ‘CT VIEN CONG NGHE THONG TIN VA TRUYEN THONG —

CitiesExt.csv PlayersExt.csv

« Ten countries with the highest population, bar chart + Create a bar chart showing the average number of minutes
showing populations played by players in each of the four positions.

+ Pie chart showing relative number of cities with + Create a stacked bar chart for teams that played more than
negative longitude and positive longitude. Label the 4 games, showing their number of wins, draws, and losses.
two slices “west” for west of the Prime Meridian + Create a pie chart showing the relative percentage of teams
(negative longitude), and “east” for east of the Prime with 0, 1, and 2 red cards. Note: the pie should have three
Meridian (positive longitude) slices.

« Is there is any relationship between the latitude of + Create a scatterplot of players showing passes (y-axis)
cities in a country (x-axis) and the population of that versus minutes (x-axis). (Why are there some lines of dots?)
country (y-axis) (scatter plot) + Create a map of countries colored light to dark blue based

on how many goals their team made (“goalsFor”).

+ Create a pie chart showing the relative percentage of
players making <= 0.25 passes per minute, >= 0.5 passes
per minute, and between 0.25 and 0.5.
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Lag plot

« Lag plots can provide answers to the following

questions:
* 1. Are the data random?

« 2. s there serial correlation in the data?
+ 3. What is a suitable model for the data?
* 4. Are there outliers in the data?

LAG PLOT

FLICKER.DAT




