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1. Biéu do tinh
1.1 Thudc tinh

« D6i tugng DL dai dién cho céc thyc thé trong DL (vd
khach hang, san pham, giao dich)

. Doi twong DL con dugc goi 1a mau, vi du hodc diém
DL

» Thudc tinh Ia moét truong DL, thé hién mét tinh chat
hoac dac trung cua DL

= Thudc tinh con duoc goi 1a chiéu, dac trung hoac
bién
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Thudc tinh (tiép)

» Cac gia tr1 cua mot thudc tinh cho trude dugc goi la
cac quan sat

= Tap hop cac thudc tinh mo ta mot doi tuong cho
truedc dugce goi 1a mot vec-to thudc tinh (hoac vec-to
dac trung)

« Kiéu thudc tinh dugc xac dinh bai tap hop cac gia tri
cua thuoc tinh
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Thudc tinh dinh danh

«» CO giatrrla cac biéu tuong hoac tén

« VD: ‘mau toc’ gém ‘xanh’, ‘do’, ‘den’, ‘tréng’, ‘bach
kim’

« M6 ta cac thé loai, ma, trang thai

« Gia tri pho bién dya trén ham mode
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Thuoc tinh nhi phan

« Thudc tinh thé loai chi c6 hai thé loai hodc hai trang
thai
« 0~ Véng mat, 1 ~ ton tai
= hodc 0 ~sai1, 1 ~dung
« Thudc tinh doi xing (vd: ‘gidi tinh’ gdm ‘nam’ va
Cnﬁﬂ)
« Thudc tinh bat doi xing (vd: ‘két qua’ gom ‘duong
tinh’ va ‘am tinh’
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Thuoc tinh tht tu

« Cac gia tri tuan theo tht tu nhat dinh

« VD: ‘kich ¢&’ gom ‘nho’, ‘binh thuong’, ‘16m’ va
‘ngoai c§’

« Gia tri pho bién dya trén ham mode va median
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Thudc tinh khoang cach

« Thudc tinh sb do dac theo ti 18 cua 214 tr1 don vi
« C0 thé so sanh, tinh khoang cach gitra cac gia tri
= VD: Nhiet do theo thang do Celcius
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Thuoc tinh ti 1€

« Thudc tinh s6 ¢6 gia tri 0
= Co thé nhan cac gia tri v6i nhau
« VD: Cac gia tri dém va do dac:
« So lugng
« Trong lugng
« Chiéu cao
m Sé) tlén
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Thuoc tinh ro1 rac vs lién tuc

= Thudc tinh ro1 rac ¢o tap gia tr1 htru han hoac tap gia
tri vo han dém duoc. VD:
« Tap hitu han: mau sac, tudi
« Tap vo han dém duoc: ID cta khach hang

« Thudc tinh 1a lién tuc néu khong phai 1a rdi rac
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1.2 Cac phép thong ké DL co ban

= MO ta DL:
= (14 tr] trung tam
« Pham vi phan b6
« Truc quan hoa dya trén cac bicu do

=« Nhan dién phﬁn tor ngoai lai

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

1_ P Pl
sl = O1C T

11



mean (trung binh)

» Cac gia tr1 co vai tro nhu nhau

X, X, + ... X

X =
n

« Cac gia tr1 co trong s6 khac nhau

W, X, + W,X, + ... +Wan

X =
n

= Phép do pho bién nhat, tuy nhién nhay cam véi phan
tor ngoai vi
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median (trung vi)

» Gia tr1 trung vi chia DL thanh hai phan 16n hon va
nhé hon; hai phan nay c6 so phan tir bang nhau

« Céac tinh xap xi trung vi
= Nhom DL vao cac khoang gia tri
. Tinh tan xuat gia tri trong moi khoang
«» Tim khoang c6 chira tan xuat trung vi
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median (trung vi) (tiép)

. Xap xi trung vi theo cong thurc:

N/2 - (2freq),
width

median =L, + [
freqmedian

trong do:

- L, 1a bién dué1 cia khoang trung vi

- N 1a so g14 tr1

- (Xfreq), la tong so6 tan xuat cua cac khoang bé hon khoang
trung vi

- fr_eqmeoIian la tan xuat cua khoang trung V1

- width 1a d6 rong cua khoang trung vi
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mode

« Gia tri pho bién nhat trong tap DL
« Multimodal: T4p c6 nhiéu gia tri pho bién
= Tap chi chira cac gia tri duy nhat khong c6 mode

= V&1 tap unimodal:

mean - mode = 3 x (mean - median)
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midrange

. Trung binh cua gia tri 16n nhat va gia tri nho nhat

trong tap

_ max + min
midrange =
2
Mean Mode Mean
Median :
—~Mode : hY
|
I Median
:
(a) Symmetric data (b) Positively skewed data (c) Negatively skewed data

A
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range
« Khoang cach gifta gia tri 1én nhat va nhd nhat trong
tap

range = max - min

{ % i : A 6 E 6 A E &
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guantile

« Quantile 1a cac di€ém chia DL
thanh cac phan (gan) bang
nhau (c6 sO phan tu bang
nhau)

= 2-quantile: mot diém chia DL
thanh hai phan bang nhau ~
trung vi

= 4-quantile (quartile)
= 100-quantile (percentile)

« Interquartile range IQR = Q,

4

h )

25th  Median
percentile

s
T5th

percentile
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boxplot (biéu do hop)

« Biéu dd hop bao gom:

Q,, Q,: Diém dau va cudi cla
hop

IQR: Do dai cua hop

Trung vi

(G14 tr1 min va max
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variance, standard deviation

= Variance (phuong sai)
o N . LN i ,
C:F_ZE:'=1UCII_IJI_: (Elexj) o

» o: standard deviation (40 1&ch chuén) thé hién murc
do phan tan cua DL so vo1 gia tr1 trung binh (mean)
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Biéu do quantile

= Sap xép céc gia tr1 theo
thir tu tang dan X, <X, <

.Xn

« Tan xuat f. trong ing voi
X: la ti 1€ phan tram DL co
gla tr1 dudi X,
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Biéu do quantile - quantile

« Thé hi€n quan h¢ gitra cac gia tr1 quantile cua hai
phan pho1 don bién
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Histogram

. Cac gia tri duoc gom vao cac khoang bang nhau goi
la cac bin (bucket)

y 4

"0' t

=
-
L BACH KO | quuue?

6000

2 & 3
2 8 8

Count of items sold
]
=
=

1000

T
40-59 60-79

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

80-99
Unit price ($)

100-119

120-139

23



.. *
SR £
5

SOICT

Biéu do scatter

« Xac dinh tinh trong hd giira hai thudc tinh so
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Biéu do scatter (tiép)
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2. Truc quan hda theo diém anh

« Gia tr1 cia mot chiéu DL dugc biéu dién bing mot
diém anh véi mau twong ing véi gia tri

» VD: Gia tr1 nho twong ing vo1 mau sang, gia tri 1on
twrong trng vo1 mau toi
= M ch1eu twong ing vo1 M cua so Mot diém DL c6 m

chiéu duoc biéu dlen bcn m diém anh & cac V1 tri
trong rng tai moi cira SO

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Truc quan héa theo diém anh (tiép)

= Cac ban ghi thudng duoc sap xép theo mot chiéu DL
dugc quan tam

 Tuong quan néu cO gilra cac chiéu DL dugc thé hién
thong qua phan b6 mau (gia tr1 DL) trén cac ctra s6

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Truc quan héa theo diém anh (tiép)

..

(a) income (b} credic_limir (¢) rransaction_volume (d) age
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3. Truc quan hoa trén khong gian veéc-
to

» Truc quan hoa dua trén dlem anh khong thé hién
duoc mat do cua cac diém DL

» Truc quan hoa trén khong gian véc-to dua trén ki
thuat chiéu dé biéu dién DL da chiéu trén khong gian
2 chiéu

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Biéu do scatter

= Céach biéu dién:
« Hai truc X va 'Y dung dé biéu dién hai chiéu sb theo toa do
Cartesian
= Chiéu thr ba duoc biéu dién boi cac hinh khac nhau
= Chiéu thtr tu c6 thé duoc biéu dién béi mau sac

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Biéu do scatter (tiép)
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Ma tran bicu do scatter

. Bié}l dd scatter chi c6 thé biéu dién duoc t6i da 4
chiéu
= V61 DL ¢6 nhleu hon 4 chiéu, str dung phuong phéap

mé rdng cuia biéu do scatter

= DL c6 m chiéu
« Su dung mot ma tran m x m bleu d6 scatter 2D d¢ biéu
dién moi chiéu DL vdi cac chiéu DL con lai

« VD: Tap DL Iris c6 5 chleu dugc trygc quan hoa bo1 ma
tran 4 x 4 gom 24 biéu do scatter 3D

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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VD: Tap DL Iris
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4. Cay si€u cau

» Truc quan hoa lugng DL 16n
« DL c6 cau tric cay

= Mot mat tap trung vao mot phan cua DL, mat khac
van biéu dién ngit canh chung cua DL

« Tinh chat mat ca (fisheye):
= Kich thudc cac nit khong duoc tap trung nhanh chong
giam di khi
« Kich thudc cac nit duogce tap trung nhanh chong tang 1én

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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5. SOM (Self Organizing Map)

« SOM hoc ra biéu dién 2 chiéu cua DL da chiéu

» SOM la mdt mang no-ron tién 2 tang

. Tang dau vao nhan tin hi¢u tr DL dau vao, co sb chiéu
bang s6 chiéu ctia DL

« Tang canh tranh dugc to chtrc theo mot hinh trang nhat
dinh (hinh chir nhat, hinh luc giac...) thé hién moi quan hé
khong gian giﬁ’a cac no-ron

. M01 no-ron o tang canh tranh co cac trong sO lién két tur
tang dau vao goi 1a véc-to tham chiéu

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Kién traic SOM

Tang dau vao

Tang canh tranh

véc-to tham chiéu
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Hoc canh tranh

= Vi moi tin hiéu dau vao X, can lu:a chon ra no-ron
m, c6 khoang cach to1 X, 3 be nhat

. Khoang cach gilra X, vam,: Khoang cach euclide
gifta X. va Vec-to tham chleu cua m,

» Ham muc ti€u: Cuc tiéu hoa tong khoang cach glu:a
cac tin hiéu dau vao va no-ron gan nhat thO’ng ung

= Cap nhat trong s6: Chi cap nhat trong sO cua m, va
cac no-ron lan can

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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VD: No-ron lan can

Tang canh tranh
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WEBSOM

» Bicu dién t3p cac van ban trén ban d6 2 chiéu

» Cac van ban duogc bi€u dién dudi dang tai tur

« Sau khi hoc, m61 nhom van ban co thé duoc biéu
dién bo1 cac tu khoa dac trung

» Cac vung c6 mat do 16n tap trung nhi€u van ban

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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WEBSOM

Click any area on the map to get a zoomed view!

fFilter
Filter &

plotony~—
Digital oil level sensor @ F01M11/12; GO1F

QOil filler adapter € F01M11/04

Oil metering device for supplying oil to a f

Oil metering device for supplying oil to a f

Oil addition apparatus 4 F01M11/04D (N);
Apparatus for detecting oil level in oil tank

Apparatus for monitoring engines

¢ FOIM

Qil to gasoline proportioning device for tw

Air separation for an oil pump

Oil pressure monitoring system

¢ F01IMI1/1

Motor oil change kit € F01M11/04D; F16N

€ F01D25/°

Qil equalization system for parallel connec™

41



K SOICT

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
SCHOOL OF INFORMATION AND COMMUNICATION TECHNOLOGY

Thank you for
your attentions!

@ soict.hust.edu.vn/ ) fo.com/groups/soict




