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Khoa hoc dir liéu
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ecture 1: Tong quan vé khoa hoc di liéu 1. Chon loai biéu dd phii hop nhw thé nao?
* Lecture 2: Thu thdp va tién x{ ly di¥ liéu
A - i 2. Bar Chart — Column Chart
* Lecture 3: Lam sach va tich hop dit liéu .
+ Lecture 4: Phan tich va kham pha di liéu 3. Line Chart
« Lecture 5: Trwrc quan hoa dit liéu 4. Histogram
« Lecture 6: Tryc quan hoa dit liéu da bién 5. Scatter Plot
* Lecture 7: Hoc may 6. Cac biéu dd khac
« Lecture 8: Phan tich dit liéu lon 7. Truc quan hoa da chiéu
* Lecture 9: Bdo cdo tién do bai tap I&n va huéng dan 8. Multivariable Visualization
* Lecture 10+11: Phan tich mét s& kiéu dit liéu
« Lecture 12: Danh gid két qua phan tich
L\Sb'c-l. VIENCONGNGNENONGTINVAWHVENVHONG Llsb'c-l‘ SCHOOL OF 7

1. Chon loai biéu dé phu hop? What story do you want to tell?

« Trwc quan hoa di¥ liéu 1a k§ thuat cho phép truyén dat + Hiéu tai sao chung ta can nhing loai biéu db khac
nhirng thong tin &n chuva trong di¥ liéu théng qua biéu nhau dé truc quan di¥ liéu rat quan trong
dién trec quan « Graphs
* Muc tiéu bién céc tap dit liéu I6n thanh cac biéu @ * Plots
tric quan cho phép hiéu rdé hon vé méi quan hé phirc * Maps
tap bén trong di liéu + Diagrams
« Viéc Iya chon loai biéu d& nao dé biéu dién di liéu 1a ’ o o
rét quan trong va né phu thudc vao muc dich ciing nhw + Céc muc dich chinh clia trirc quan hoa dir ligu:
dac tinh cua di liéu * Mai quan hé
« DU liéu theo thoi gian
« Xép hang
+ Phan b
« Sosanh

7| £ 7| 4
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MOoi quan hé gilra cac thubc tinh cla

tap di¥ liéu

+ M&i thudc tinh ctia di¥ liéu = one variable

« Muc tiéu: hién thi mdi twong quan gitra cac thudc tinh
di liéu, sy phu thudc co6 thé co gitra chung

* Khi danh gié,m(')i quan hé gitra cac tap dir liéu ching
ta mong muon hiéu dwec cach ma cac tap di liéu nay
két hop hoac twong tac véi nhau

+ M&i quan hé d6 c6 thé 1a positive hodc negative:

» Tuy thudc vao céc thude tinh di liéu co thé hé tro' 1an nhau
hay hoat dong trai ngwoc nhau

I |SOICT scHootor N TECHNOL
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Biéu dién di¥ lieu theo thoi gian

* Muc tiéu: kham pha méi quan hé gira cac thudc tinh
dir liéu dé tim ra xu hwéng hodc sy thay doi theo thoi
gian

* Thoi gian dwoc biéu dién nhw moét loai thudc tinh lién

két gitra cac bién nén vé co ban muc dich van la kham

pha mot loai quan hé gilra cac tap dir liéu
+ Céc loai biéu db thuwdng dung:
* Line chart
* Area chart
« Stack Area Chart
* Area Chart Unstacked

SCHOOL OF INFORMATION AND TECHNOLOGY

Relationship

+ 4 loai biéu dd thwdng dung:
« Scatter plot
« Histogram
« Pair Plot
* Heat map

< &°3" SCHOOL OF TECHNOLOGY
!-\ SOICT

== SCICT

¥

Phan phdi

* Muc tiéu: cho phép quan sat cac thugc tinh di liéu
phan phdi ra sao
+ Céc loai biéu d4 thwong dung:
» Histogram
* Density Curve with Histogram
* Density plot
* Box plot
« Strip plot
* Violin Plot
» Population Pyramid

Xép hang

« Goal: Biéu di&n méi quan hé vé mét thir tw gitra cac
thuéc tinh di¥ liéu
+ Céc loai biéu db thwéng dung:
« Vertical bar chart
« Horizontal bar chart or Column Chart
« Multi-set bar chart
« Stack bar chart
« Lollipop Chart

ST SCHOOLOF INFORMATION AND
L_.QIL T o
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So sanh

« Muc tiéu: biéu di&n xu hwéng gitra cac bién trong tap
dir liéu hodc cac nhém di liéu khac nhau cla cung
mot bién

+ Céc loai biéu db hay s dung:

Bubble chart

Bullet chart

Pie chart

Net pie chart

Donut chart

TreeMap

Diverging bar

Choropleth map

Bubble map

SOMT SCHOOLOF TION TECHNOLOGY
!-J-O'Ll



2. Bar/Column Chart Vertical Bar Chart (Column Chart)

* 4 types of bar charts: * Phan biét v&i Histogram:
* Horizontal bar chart « khoéng hién thi sy phat trién lién tuc trong mot khoang thoi
* Vertical bar chart gian

* Group bar chart « D@ liéu roi rac
« Stacked bar chart « dir liéu dugc phan loai va dugc st dung dé tra 16i cau hoi vé

Sl ax s N Lo % kich thudc trong mdi danh muc
* Loai bieu do nay duwgc str dung khi chung ta muon . 2 . ny A A
theo di sy phat trién ctia mét hoac hai bién theo thoi * Buoc st dung dé so sanh mot s6 muc trong mot pham

gian vi gia tri cu thé

« M6t truc hién thj cac danh muc cu thé dang duoc so * Ly twdng g{e so §énh mot danh muyc di liéu gitta cac
sanh (bién doc lap) muc con riéng 1é

* Truc con lai dai dién cho mét gia tri do dwoc (bién phu
thudc)

l SOICT SCHOOL OF INFORMATION AND C N TECHNOLOGY I OICT SCHOOLOF INFORMATION AND COMMUNICATION TECHNOLOGY
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Vertical Bar Chart (Column Chart) Vertical Bar Chart (Column Chart)

1 import num
Benefits from import m
Quantitative both position N
Dependent (top of bar) ,
. and length -
variable ’_‘ (size of bar) -

DISCFete/Nomlna| (['Linear data', 'Exponential data'])
Independent variable P

I |SONCT SCHOOL OF INFORMATION AND COMMUNICATION TECHNOLOGY

Vertical Bar Chart (Column Chart) Horizontal Bar Chart

= + Biéu dién di¥ liéu theo chiéu ngang

o0 B rp—— s « Cac danh muc di liéu dwoc hién thj trén truc y

« C4c gia tri di¥ liéu dwoc hién thi trén truc x

+ D& dai ctia mbi thanh béng gié tri twong (rng véi loai
dir lieu

« T4t ca cac thanh di ngang tiy trai sang phai

» St dung ham barh ()

l SOICT 5100 OF INFORMATION AND COMMUNICATION TECHNOLOGY I O|CT SCHOOL OF INFORMATION AND COMMUNICATION TECHNOLOGY
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Stacked Bar Chart

« Biéu dd biéu di&n cac thanh xép chéng I&én nhau (ng
v&i cac thuéce tinh khac nhau

+ Puoc str dung dé hién thj mét danh muc réng hon
dwoc chia thanh cac danh muc nho hon

+ Cho phép quan sat dwoc mbi quan hé cda tirng phan
trén tong so

. Dat twng gia tri cho phén doan sau gla tri trwéec do
Téng gia tri cla bidu dd thanh 13 tat ca cac gia trj phan
doan dwoc cdng lai v&i nhau

« Ly twdng dé so sanh téng sb trén mdi nhém / thanh
dwoc phan doan

I SOICT SCHOOL OF INFORMATION AND N TECHNOLOGY
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Stacked Bar Chart

import matplotlib.pyplot as plt

labels = ['G1', 'G2', 'G3', 'G4', 'G5']

men_means = [20, 35, 30, 35, 27]

women_means = [25, 32, 34, 20, 25]

men_std = [2, 3, 4, 1, 2]

women_std = [3, 5, 2, 3, 3]

width = 0.35 # the width of the bars: can also be len(x) sequence

fig, ax = plt.subplots()

ax.bar(labels, men_means, width, yerr=men_std, label='Men')

ax.bar(labels, women_means, width, yerr=women_std, bottom=men_means,
label="Women')

ax.set_ylabel('Scores')

ax.set_title('Scores by group and gender')

ax.legend()

plt.show()

jmm

Stacked Bar Chart

Scores by group and gender

201 . Men
. Women
604
50 4
8 40 4
s
@

I
30 4
204
10 ‘]
04
Gl G2 G3 G4 G5
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Line charts

!

Quar_mtitative Benefits from
continuous position but
degendent not length
variable

|

Quantitative continuous
independent variable

3. Line Chart

« Biéu d6 dwdng dwoc st dung dé hién thi cac gia tri
dinh lwgng trong mot khoang thi gian hoac khoang
thoi gian lién tuc

« Puoc vé bang cach vé cac diém diy liéu dau tién trén
lwéi toa d6 Cartesian va sau d6 két ndi ching

* Truc Y co gia tri dinh lwong

+ Truc X la mét thang théi gian hodc mét chudi cac
khoang thoi gian

» S dung cho di liéu lién tuc

« Puoc st dung thweng xuyén nhat dé hién thi xu
hwéng va phan tich di liéu da thay déi nhw thé nao
theo thoi gian

! SOJCT SCHOOL OF INFORMATION AND COMMUNICATION
el SUIC 1 55
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Line chart (pylab vs pyplot

0.0
0.01) Sine Wave

1('time (s)')
('voltage (mV)')
('Sine Wave')
rid (True)

voltage (mV)

-0.25

-0.50

-0.75

-1.00

000 025 050 075 100 125 150 175 2.00
time (s)

("time (s)')

.ylabel ('voltage (mV)')
Lti ('Sine Wave'
d (True)




Line chart (cont.) Line chart (cont.)

50 import numpy as np
50 import matplotlib.pyplot

30

30
20 /

20 > A //

> 10

10
[

] o 1 2 3 4 5 6 &

o 1 2 3 4 5 6 b
P &3 SCHOOL OF i = &3 SCHOOLOF
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Area Chart Area Chart

» Buoc xay dwng dwa trén biéu dd duwdng

* Khu vyc gitra truc x va duwdng théng dwoc t6 mau 5| - "f:m
hOéC t6 bong = Support
2 2z B Freedom
* Ly twédng dé minh hoa rd rang murc do thay doi gitra ¢ - o
P iz =1

hai hodc nhiéu diém di liéu
» Str dung ham stackplot () y
+ Hoéc chi can t6 mau vao khu vuc gitra hai dong

1 2

LSO'CT SCHOOL OF INFORMATION AND > LS‘(}'CT SCHOOL OF INFORMATION AND 7
4. Histogram Histogram example
+ Biéu db 1a mot dai dién chinh xac cta sy phan phdi di
liéu s6 n=10 n=100
‘¥ . A > a X A 20
+ U&ec tinh phan phdi xac suat cia mét bien lién tuc s 20
+ D& tao biéu dd, hay lam theo cac bwdc sau .
+ Xé&c dinh gia tri cGa bins: toan bé dai gia tri clia di liéu duoc 05 5
nhém vao tirng khodng, moi khoang la 1 bin 0 .
« Dém xem cd bao nhiéu gia tri roi vao 1 khoang n=1000 Nn=10000
200 {3000
150 l2000
100
. 11000
o o
-4 -2 0 2 4 -4 -2 0 2 4

D | (M SCHOOL OF INFORMATION AND TECHNOLOGY U |=T scHooLor TION TECHNOLOGY
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Histogram example

import numg
import

l SOICT SCHOOL OF INFORMATION AND C N TECHNOLOGY

ama| SN

Histogram example

[TA]

Histogram example

J SCHOOL OF INFORMATION AND COMMUNICATION TECHNOLOGY

n=10 n=100
2.0 4
15 3
10 2
0.5 1
0.0 0 o
n=1000 n=10000
30 300
20 200
10 100
0 0
-4 2 o 2 4 -4 -2 0o 2 4

Practice with Pandas and Seaborn to
manipulating data

l SOJCT $CHOOL OF INFORMATION AND COMMUNICATION TECHNOLOGY
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5. Scatter plot

T SCHOOLOF INFORMATION AND COMMUNICATION

« Mbt loai biéu db thuwdng dwoc st dung trong théng ké
va khoa hoc di liéu.
+ N6 bao gdm nhiéu diém d liéu dwoc vé trén hai truc
« M&i bién dwoc md ta trong mét biéu dd phan tan sé cé
cac quan sat khac nhau
« Buoc sir dung dé xac dinh méi quan hé cla dir liéu
v&i tieng bién (nghia la twong quan, cac mau xu

+ Trong hoc may, biéu dd Scatter Plot thwéng dwoc st
dung trong hoi quy, trong dé x va y la cac bién lién tuc
Ciing dwoc str dung trong phan tan phan cum hoac
phat hién ngoai 1&

SepalLengthCm

5.1
49
4.7
486
5.0
5.4
486
5.0
44
49
5.4
48
48
43
5.8

& SCHOOL OF INFORMATION AND

3.5
3.0
3.2
3.1
36
39
3.4
34
29
31
37
34
3.0
3.0
4.0

MMUNICATION TECHNOLOGY

PetalLengthCm

1.4
1.4
1.3
1.5
1.4
1.7
14
1.5
14
15
15
1.6
1.4
11
12

PetalWidthCm

0.2
0.2
0.2
0.2
0.2
0.4
0.3
0.2
0.2
0.1
0.2
0.2
0.1
0.1
0.2

Practice with Pandas and Seaborn to
manipulating data

SepalWidthCm

Species
Iris-setosa
Iris-setosa
Iris-setosa
Iris-setosa
Iris-setosa
Iris-setosa
Iris-setosa
Iris-setosa
Iris-setosa
Iris-setosa
Iris-setosa
Iris-setosa
Iris-setosa
Iris-setosa

Iris-setosa




Use scatter plot for Iris data

* Plot two variables: SepalLengthCm and SepalWidthCm

import pande
import
import mat

s
40
iris["Species"].
E3s X -
g t (ki 'scatter",
2 :="SepalLengthCm",
i y="SepalWidthCm")
25
20 .
45 50 55 60 65 70 75 80
Sepallengthcm
l SOICT 5HOO! OF INFORMATION AND © N TECHNOLOGY
el S0 1

Marginal Histogram

« Biéu d6 dwoc thém vao 1& ciia méi truc clia mét biéu
do phan tan dé phan tich sy phan bo cla tirng s6 do

« Banh gia mdi quan hé gitka hai bién va kiém tra sw
phan bo cda ching

I |SONCT SCHOOL OF INFORMATION AND COMMUNICATION TECHNOLOGY

6. Other kinds of chart
Box Plot

* Box and Whisker Plot (or scale
Box Plot) la mét loai biéu o
do6 cho phép hién thi truc | — UoneiEriiams
quan su phan bé di liéu )
thong qua céc phan tu —
cla ching ‘

Upper Quartile

<+—— Median

<+—— Lower Quartile

<+——— Whisker

0 <+—— Lower Extreme
® «—— Outlier/single data point

Use scatter plot for Iris data

« Display color for each kind of Iris

SepalWidthcm

setosa":
virginica
versicolor"

[TA]

T n e T 6 SepallengthCn",
Sapaltanothom SepalWidthCm",

plt.s

OICT SCHOOLOF INFORMATION AND COMMUNICATION TECHNOLOGY
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Marginal Histogram

45

Sepalwidthcm

import
. X
import
o import
.
.
e o oo
° oo
L) .
e o
ecese oo
o L)
ee o e o eee
) ) ;
0 000 000000 000 0 o0 "Species"] .value counts()
. R . .
000 00000 o o SepallengthCm",
e e0o o
oo o °
ee o0 o o
e o
e o o °
oo
° pearsonr = -0.11; p = 0.18

45 50 55 60 65 7.0 75 80
SepalLengthCm
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Box Plot

» Some observations from viewing Box Plot

+ Mbt sb gia tri quan sat dwgc khi xem xét biéu db Box
Plot ctia mét tap div liéu
« Céc gia tri thdng ké chinh, chang han nhw: gia tri trung binh,
median, phan vj thir 25, v.v.
« Néu c6 bat ky ngoai |é nao va gia tri clia ching la gi
+ D liéu c6 déi xtrng khong
« Dir liéu dworc nhdm chat ché nhw thé nao
+ Néu dr lidu bi léch va néu cé thi theo huéng nao

O|CT SCHOOL OF INFORMATION AND COMMUNICATION TECHNOLOGY
il |
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Box Plot Box Plot

import

import 1 7
import matplotlib

as plt 6

“

"../input/Ir

PetalLengthCm
a
PetalLengthCm
-

-

3 D
2
.
2 . .
» - I t
1 * PetalLengthCm",
1 «
Iris-setosa Iris-versicolor Iris-virginica i .
Species Iris-setosa Iris-versicolor Iris-virginica
Species
I SOICT scooLor AND N TECHNOLOGY . I SOICT 5CHOOLOF INFORMATION AND COMMUNICATION TECHNOLOGY
ol S AG 1 43 ciop—10 ) (6 ] A4

Violin Plot Violin Plot

+ Su két hop clia box plot va kernel density plot « Tuy nhién cho phép thé hién dang phan phéi clia dir
+ Hién thj thong tin giébng hét nhw box plot r Standrd NomalDisuton
120 Histogram + KDE
<
g p. R
g o5 4 : < Outside Points > - TR
= ' - =
"é —_ Upper Adjacent > = . —
ﬁ: 70 4
% < ‘Third Quartile » oo - o
g « Median >
133 4 < First Quartile >
2
. < Low :\r";fl\fiacem »
Box Plot Violin Plot

Violin Plot Violin Plot

. o . . R L. » The kernel density plot used for creating the violin plot is
* Histogram cho phép hién thi s doi xtrng cta phan bo the same as the one added on top of the histogram

Standard Normal Distribution Standard Normal Distribution

SOCT SCHOOLOF INFORMATION AND O TECHNOLOGY - l SOICT 5CHO0k OF INFORMATION ION TECHNOLOGY

] =\ | = 48




Violin Plot

« Cac phan rong hon clia am muu vi cam thé hién xac suét
quan sat nhan dwgc mét gia tri nhat dinh cao hon

+ Cac phan mdng hon twong (ng véi mot xac suat thap
hon.

Standard Normal Distribution

-

I [ T SUMUUL UF INFUKMAIIUN ANU -
e SOITT )

Regression Plot

+ Create a regression line between 2 parameters and
helps to visualize their linear relationships
« Tao 1 dwéng hdi quy gitba hai tham sb va giup biéu
dien mdi quan hé tuyén tinh gilra ching
« Example: Tap di liéu v& tién tips chira cac théng tin
sau
+ S6 lwong ngudi &n udng tai cac nha hang va xu huéng tra
thém tieén tips cho ngudi phuc vu
« Cac thudc tinh bao gdm gi&i tinh, 6 tudi, hat thubc hay

khoéng...
« Str dung ham Implot() ctia seaborn d& tao regression
plot

Violin Plot of Iris data

'../input/

Iris.csv")

PetalLengthCm
-

-+

Iris-setosa ris-versicolor Iris-virginica
Species

< &°3" SCHOOL OF TECHNOLOGY
!-\ SOICT

Regression Plot Example

sns.set_style( ‘whitegrid')
sns.lmplot(x ='total_bill', y ="tip', data = dataset)

» Show the linear L .
relationship betweet .
the total bill of
customers and the .
tips they gave

SOICT SCHOOL OF INFORMATION AND COI
~iIC |

] =

10 ) 0 40 053
otal_bil

Regression Plot example

# import the library
import seaborn as sns

# load the dataset
dataset = sns.load_dataset('tips')

# the first five entries of the dataset
dataset.head()

Output
total_bill  tip sex smoker day time size
0 16.99 1.01 Female No Sun Dinner 2
1 10.34 1.66 Male No Sun Dinner 3
2 21.01 3.50 Male No Sun Dinner 3
) 3 23.68 3.31 Male No Sun Dinner 2
LSOIC 4 2459 3.61 Female No Sun Dinner 4
Regression Plot Example
sns.set_style(‘whitegrid')
sns.lmplot(x ='total_bill', y ="tip', data = dataset,
hue ='sex', markers =['0', 'v'])
Distinguish two » *
categories by sex .
8
L]
6
o o e
Female

SOM T SCHOOL OF INFORN
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Heatmaps

« Y twdng co ban: thay thé cac con sb béng mau séc

+ Muc tiéu ctia ban dd nhiét 1a cung cp mét ban tém tét
thdéng tin trwec quan c6 mau

+ Ban d6 nhiét rat hiru ich dé kiém tra chéo di¥ liéu da
bién, thdng qua viéc dat cac bién trong cac hang va cot
va td mau céac 6 trong bang

+ T4t ca cac hang la mét danh muc (nhan hién thi & phia
bén trai)

« T4t ca cac cot la mot danh muc khac (nhan hién thj &
dwdi cung)

« Dir liéu trong mot & thé hién méi quan hé gitra hai bién
trong hang va cot két néi

&Y SCHOOLOF
(8] 55
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Heatmap with seaborn

>>> flights = sns.load_dataset("flights")
>>> flights = flights.pivot("month", "year", "passengers")
>>> ax = sns.heatmap(flights)

month
Dec Nov Oct Sep Aug Jul JunMay AprMar Feb Jan

2 2 5 8 B 3 8 8 05L 2 2 3
$d 8823888388 ¢
57
year
edge

node

Heatmap Example

Seattle 2010 Mean Temperature

January
February 72
March
- 66
April
May -
& - 60
=] June -
S
s July - - 54
August -
September - - 48
October -

o ———
December

CHANMTNONDO O N
EER=R]

7 £
.rJ &3 SCHOOLOF
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Heatmap with seaborn

>>> ax = sns.heatmap(flights, annot=True, fmt="d")

115 145 171 196 204 242 284 315 340 360 417
126 150 180 196 188 233 277 301 318 342 391
141 178 193 236 235 267 317 356 362 406 419
29 135 163 181 235 227 269 313 348 348 396 461
125 172 183 229 234 270 318 355 363 420 472
149 178 218 243 264 315 374 422 435 472451

170 199 230 264 302 364 413 465 MO L 7]
170 199 242 272 293 347 405 M7=V RN

6 158 184 209 237 259 312 355 404 404 463%:1l:]
9 133 162 191 211 229 274 306 347 359 407 461
04 114 146 172 180 203 237 271 305 310 362 390
140 166 194 201 229 278 306 336 337 405 432

2 9 - 8 ® % v
g 85882 8

!A 2 ¢ 28 8 2 @
= year

month
Dec Nov Oct Sep Aug Jul JunMay AprMar Feb Jan

1956
1957
1958
1959
1960
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Graphs

node

/
If we add this edge then
/ .
this would be a
4
complete graph, also
called a clique

600

500

400

300

200

4 r:
.rJ ™3 SCHOOLOF
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Directed Graphs and Hierarchies

* C6 hwéng vs Khong g &
hwéng

« Tuan hoan hoac khon

* Tree
* Minimally connected
« N nodes, n-1 edges
« Single parent node can
have multiple child
nodes
 Hierarchy
« Acyclic directed graph
« Having a root node

l SOJCT SCHOOL OF INFORMATION AND C N TECHNOLOGY
~IC 1 51
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Graph Visualization

* For visualizing more abstract and non-quantitative data

» For example:
» The relationship/contacts of individuals in a population (also
called network of contacts)
» The hierarchical structure of classes in a module

» Matplotlib does not support this kind of visualization

Node Degree

» Degree of a node =
number of edges

« Directed graph nodes
have an in-degree and
an out-degree

» Social Networks
« Many low degree
nodes and fewer high
degree nodes
« Also called power-law
or scale-free graphs

I OJCT scHooLor AAND COMMUNICATION TECHNOLOGY
) 5 CICT 62

[TA]

J SCHOOLOF INFORMATION AND COMMUNICATION TECHNOLOGY

Hierarchy

Roassal: an agile visualization tool

* Roassal is a DSL, written in Smalltalk and integrated in
Pharo/Moose — an open source platform for software
and data analysis

* Installing from: http://www.moosetechnology.org

I SOICT SCHOOLOF INFORMATION AND COMMUNICATION
e S |
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Network structure
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Tree Map

« Maps quantities to area
« Color used to differentiate areas

« Shading delineates hierarchical
regions
* When to use?

« Limited space but large amount of
hierarchical data

+ Values can be aggregated in the tree
structure
« Advantages
+ Saving space, displa?/ a large number
of item simultaneously
« Using color and size of areas to
detect special sample data
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Tree map layout

+ Set parents node values to sum of child node
values from bottom up

Tree map layout
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Tree map layout

+ Set parents node values to sum of child node
values from bottom up

+ Partition based on current node’s value as a
portion of parent node’s value from top down

Tree map layout

11/16 5/16

« Set parents node values to sum of child node
values from bottom up

« Partition based on current node’s value as a
portion of parent node’s value from top down
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Tree map layout

Set parents node values to sum of child node
values from bottom up

Partition based on current node’s value as a
portion of parent node’s value from top down
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7. Trec quan hoa da chiéu

« D&i v6i di¥ liéu nhiéu chiéu
(n>3 variables): thwong
dung parallel coordinates

+ Mi truc thang ding biéu
dién mot bién
« M&i diém dir liéu 1a 1 biéu
dién trong mot khong gian n
chiéu
« polyline véi cac dinh
vertices nam trén cac truc
song song v&i nhau
* Vi tri clia diém nay trén
truc i twong trng voi gia tri
cla thudc tinh i trong tap
di liéu
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Parallel coordinate plot, Fisher's Iris data

45

25

2

Sepal Width Sepal Length Petal Width Petal Length
~—— setosa versicolor—virginica

g‘il SOICT scHoooF

Parallel plot with pandans for Iris data

# libraries

import pandas

import matplotlib.pyplot as p! 8
from pandas.tools.plotting imy

# Take the iris dataset 7
import seaborn as sns
data = sns.load_dataset('iris

# Make the plot k
parallel_coordinates(data, 'sj 5
plt.show()

Samples are grouped in 3
species 3
Setosa seems have smaller
petals but its sepal tends to be 2
wider
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sepal_length

~——— setosa
versicolor
virginica

sepal_width petal_length petal_width
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Parallel Plot

+ Do thi Toa dd Song song cho phép so sanh dic diém
cga mot s6 quan sat riéng Ié trén mot tap hop cac bién
sb

+ Méi thanh doc dai dién cho mét bién va thudng co
thang do riéng

* Gia tri dwgc vé dwdi dang chudi cac duwéong ndi qua
moi truc

+ Mau c6 thé dwoc st dung dé dai dién cho cac nhém
¢4 nhan khac nhau hoac 1am ndi bat mét nhdom cu thé

« Cho phép so sanh cac bién thé cua truc lién ké

+ Thay déi ther tw c6 thé d&n dén viéc phat hién ra cac
mau mai trong tap dir liéu
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VIEN CONG NGHE THONG TIN VA TRUYEN THONG

Thank you

for your
attention!!!

wsteduvn/ @ fo.cor



