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No61 dung

 Phan tich dit liéu mang tinh kham pha (EDA)

- Ldy mau

o Khai niém

= LAy mau

- LAy mau x4c suat

= Xtr Iy mau

Thong ké mo ta

o Khai niém

s Cac gia tri thong ké mo ta

= C4c ki thuat biéu dién d6 thi
* Histogram
* Boxplot

* Quantile-based plot
» Scatter plot
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Phan tich dir liéu mang tin
kham pha
 Phan tich dir lieu mang tinh kham pha
(EDA — Exploratory Data Analysis) [John
Tukey, 1977]
= Dt lieu nen dugc xem xét, kham pha trredoc
khi dat ra bat ky gia thuyét nao vé mo hinh
xac suat, moi quan hé gitra cac bién, ...
s Huedng tiép can:

e A Phan Mo Két

> Ddc trung: phu thudc nhiéu vao cac ky
thuat biéu dién do6 thi (graphical
techniques)
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Khai niém

e Quan th

quat hoa

» Mau: 1a nhém ddi tieong thuee sy duoc
chon trong nghien ctru.

» Co cAu mau: 1a danh sach cac phan t ctia
quan thé co thé.

» Thong ke (statistic): la ham cua cac quan
sat trong tap mau
Vi du: trung binh mau, phurong sai mau 1a
cac thong ké
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Lay mau

 Lay mau: la mét tién trinh chon cac mau cho

muc dich tong quat hoa.

= Lay mau xdc suat (probability sampling)
» Thti tuc chon ngau nhién . Xac suét cac phan t&

duwoc chon bang nhau. .

* Mau chon duoc goi la mau ngau nhién

= Lay mau khong xac suat (non-probability
sampling)

Vidu: UBND quin 5 thic hién khao sat 1dy y kién ciia nhan dian qudn 5 vé tinh
hinh tri an hién tai cua quan.

Cach khao sdt 1: tdt ca hf gia dinh ctia qudn déu cé co hoi dwegc chon va
hoi qua dién thoai. Xac sudt 1 hg gia dinh dwoc hoi la xdc dinh duoc.
— Ly mau xdc sudt

Cach khao sdt 2: Bang cdu hoi dwgc Quei dén cdac cw dan trong quin dya
vao 1 mailing list dd c6 san. N ?0(0511' ra ciac bang cdu hoi dwoc dit ¢ cdc
noi cong cong. Theo cich nay, khong xdc dinh dwoc 1 cid nhin c6 thé
tra 101 bao nhiéu lan. Xdc sudt 1 cd nhin dwoc hot la khong xdc dinh
dwoc. — Lay mau khong xdc sudt
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Lay mau x4ac suat

- Lay mau ngau nhién don gian (simple random
sampling) )
s Chon n tir co cdu mau N phan t& sao cho \C,, phan ti ¢6
co hoi chon ngang nhau
= Ky thuat chon )
- Bang ngau nhién voi ty 1é mau: f =n/N
Phéat sinh s6 mam s - mau: nhan la s+i.n véii=0,1,...,1/f-1
» 56 ngau nhién . )
Phat sinh sd ngau nhién - mau: nhan trung véi s6 ngau
nhién
 Lay mau ngau nhién phan tang (stratified random
sampling)
= Nhom thudn nhat (stratum, strata)
= Lay mau ngau nhién don gian trong tttng nhém
= Ty 1€ mau cho tting nhom £, ...
- Lay may ngau nhién theo cum (cluster sampling), 1ay
mau ngau nhién mot cach hé th(A)'n%l(systematic
random sampling) [Levy & Lemeshow, 1999]
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Vi du lay mau ngau nhién don gian

Can khao sat cac khach hang ctia cong ty, biét
danh sach khach hang gom N=1000. Ta lay
mau gom 100 khach hang dé thuc hién khao
sat (n=100)

a) SO mam phat sinh s = 5. Xac dinh mau.
b) Dung R dé phat sinh mau theo phuong
phap s6 ngau nhieén.

Tra loi:

a) f~=100/1000 = 0,1. Mau la danh sdich cdc phiin tir & cdc vi tri:
5,5+1.100, 5+2.100,...,5+9.100 hay 5, 105, 205,...,905

b) >N<-1000
> n<-100
> sample(1:N,n,replace=FALSE)
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Vi du lay mau ngau nhién phan
tang
» Can khao sat y kién cta SV cac khoa toan
(gobm 200sv), cntt (gom 500sv), ly (gom
300sv), ta chon mdt tap mau gdm n=100 sv.
Phéan chia thanh cac nhom thuan nhat: sv
khoa toan (n;=20), sv khoa cntt (n,=50), sv
khoa ly (ny=30) (f;=f,=f;=0,1)
L4y mau ngau nhién don gian cho ting
nhom.
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Bai tap lay mau ngau nhién don
g1an vol R
EDA sample(x, size, replace FALSE, prob=NULL)

Lay;“}f; o replace = TRUE: lay mau co lap lai
L4y mAu replace=FALSE: 18y mau khong ldp lai

' | BT1: Dung R chon ngau nhién 5 s& tir 1 dén 40

T7h6'ng ké mo

S W BT2: Dung R gia lap thi nghiém tung dong xu 10 [an
Céf gia tri
S BT3: Dung R gia lap thi nghiém tung dong xu 10 Ian,
Cac ky biét kha nang tung mat ngtra 1a 90%, mat sap la 10%

thuat biéu
dién do6 thi
Flistogr W8 lork
ail BT2: sample(c(“H”,”T”),10,replace=TRUE)
Boxplo L .,
- wu y:
Srenl  Dir liéu vector: la mot mang
SRR Khoi tao vector:
plot 1) Bang cdach noi két: c(phian tir 1, phan tir 2,...). Vd: ¢«(“H”,”T”): tao vector 2 phin
Scatter t1r

el 2) 1:10: tao mang tir 1 dén 10
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Xt Iy mau

 Khai niém Gia tri bat thwong (gia tri ngoai

1e): la gia tri co sw sai léch qua r0 rang so
vOi cac gia tri khac.

= Phat hién mau bat thuong

> Xt Iy mau bat thureong

HCMUS 2010 - Thong ké mdy tinh
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Khai niém thong ké mo ta

e Khai niém Thong ké mo ta: la phuwong
phép thong ké toan dugc dung dé mo ta
cac dac trumg co ban ctia dit liéu, cung cap
tdm tat cd dong vé mau va cac thudc do.
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Céc thong ké mé ta

Bién ngau nhién X, tdp mau gobm n phan tk
{xi}/ i=1/

« Moment thit r cila mau: #-gxl=u-3x

Moment trung tam: #-gx-slsu- 36w

» Trung binh mau (sample mean, sample
expected Value) mo ta khuynh hudng cua
tam du lleu u=E[X]=>xf(x haijf(x)dx:y— Zx

e Phrong sai mau (sample variance)

o =var(X) = E[(X — P ]= 36 — e} () hay [ (x— e £ () = o7 :%Z(xi _ uf hay S? :ni_li(xi uf

i=1
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Céc thong ké mo ta (tt)

» Tri SKEW: dién ta tinh bat d6i xting ctia
phan phoi d liéu quanh trj trung binh:
skew<0 (1€ch trai), skew>0 (lech phai),
skew=0 (d0i xting) .

izx )y

T (ﬁi(xi - ]

i=1

» Tri KURT: dién ta d6 phang ctia dinh phan
phdi dit liéu: kurt<3 (bang), kurt>3 (nhon),
kurt=3 (vwra phai, hmh chuong)

HCMUS 2010 -

Thong

ké may tinh
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Céc thong ké mo ta (tt)

e Trung vi (medlang [ ¢i€m nam chinh gifta

Xni1yr2 nmod2=1

day dir lieu. median- (x ot )/2 nmod2=0

* Yéu vi (mode): la gia tri co tan so xuat hién
cao nhét trong tap dit liéu.

» D6 phan tan: biéu dién su phan tan cac gia tri
quanh tam dt lieu
= Khoang quan sat (range): range = Max — Min
s Do léch chuan

» Phan vi (quantile): phan vi q, Ia gié tri g nho
nhat sao cho phan ph itich lpuy cua no lon
hon hodc bang p, véi 0<p<1

F(a,)=Px<q,]=phaya, =F(p)

Vi du: qq 05,905 90,75 - ¢ phan tu vi (quartile)
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e Tinh

= Trung binh mau «-
= Phwong sai mau

2 1 (1-344F +(3-344) +(2-344)" +(4-344) +(6-344) +(2-344) +(2-344) +(5-344) +(6-344)

n

Vi du tinh gia tri thong ke
» Cho tAp mau X={1,3,2,4,6,2,2,5,6)

12“:)( _1+3+2+4+6+2+2+5+6_31

- —2_344
i1 9 9

HCMUS 2010 - Thong ké mdy tinh
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oo 1 (1-344F +(3-344) +(2-344) +(4-344) +(6-344) +(2-344) +(2-344) +(5-344) +(6-344)" .,
9-1 9 ’
o Tri skew
=l (1-344) +(3-344) +(2-344) +(4-344) +(6-344) +(2-344) +(2-344) +(5-344) +(6-344) _, ..,
9 9 o
Y7, 1551
Hy :(72 :3,14:>SkeW=§?2=W:O,279
o Tri kurt
=t (1-344) +(3-344) +(2-344) +(4-344)' +(6-344) +(2-344)" +(2-344) +(5-344)" +(6-344) __ |
‘9 9 o
p, 1559
py=0" =314= kurt=ﬂ—§ =g~ 8
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Vi du tinh gia tri thong ké mau vo1

R

>x<-c(1,3,2,4,6,2,2,5,6)
> library(moments)
> mean(x)
[1] 3.444444
> var(x)
[1] 3.527778
> quantile(x,0.25)
25%
2
> quantile(x)
0% 25% 50% 75% 100%
1 2 3 5 6
> kurtosis(x)
[1] 1.582584
> skewness(X)
[1] 0.2717328

HCMUS 2010 - Thong ké mdy tinh
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Cac ky thuat biéu dién bang do thi

 Dit liéu mot chiéu (univariate data)
= Histogram
= Boxplot
= Quantile-based plot
= Stem and leaf
» Dir liéu hai hodc ba chiéu
= Scatter plot
= Surface plot
= Contour plot
= Bivariate histogram

Dt liéu nhiéu chiéu: scatter plot matrix,...

HCMUS 2010 - Thong ké mdy tinh
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Khai niém histogram theo tan so

 Khai niém Histogram theo tan s6 (frequency
histogram):
= Truc ngang: mién di liéu duoc chia thanh cac bin
(khoang gia tri). Cac gia tri thudc bin nao thi sé
dwoc dém cho bin do. Cach phan chia cac bin: tuy y
theo nguoi dung hoac theo mot hé thong luat [Scoft

1992]
s Truc doc: tan s6 cta tirng bin (s6 lwgng dir liéu
thuoc tung bin)

= y(x) =v, vOix thudc B,
voi y(x): gia tri trén truc doc tng vdi x ; vy: s6 luong
dit lieu thudc bin thit k; B,: bin thir k

HCMUS 2010 - Thong ké mdy tinh 18
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Khai niém cac histogram bién thé

- Histogram tan so twong d6i (Relative
frequency histogram):
= y(x) = vy /n vOi x thudc B,
voin la tong s6 di liéu

« Histogram theo mat do (Density
histogram):
y(x) = v, /(nh) vdi x thudc B
voi h 1a do rong ctuia bin
Dac diém: tong dién tich cac cot bﬁ’mg 1.
Vi du: Vé histogram bang ngén ngit R:

HCMUS 2010 - Thong ké mdy tinh 19



Xay dung histogram

S < Cho tap dir liéu X ={1,1,1,2,2,3,4,5,7}
Khai niém . » A A . 7 e .
roi Gia st can xay dung histogram voi 4 bin:

Lay mau

xdc sudt {1,2} (bin 1), {3,4} (bin 2), {5,6} bin 3, {7,8}

Xt Iy mau

W bin 4. Hay xay dyng histogram tan so va
Khdi niém histogram theo mat do.

Cac gia tri

i Sir dung R dé xay dung histogram. So khép
gy két qua.

dién do6 thi
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Xay dung histogram véi R

 Cho tap dtr lieu: x={1,1,1,1,3,4,6,4,4,6,7}
e Vé histogram tan so
hist(x,so_bin=3,freq=TRUE)

e Vé histogram mat do
hist(x,so_bin=3,freq=FALSE)

HCMUS 2010 - Thong ké mdy tinh
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DPac trung cua histogram

EDA V4 v o« N? A ~N 2 ~
B e Suy ra cac dac diem phan bo cua dtr

Khai niém . A

Liy mé lieu:

2 A ) - e

S 1 mia s Vi tri tam cua dix lieu (center)
Thong ké md DA A Ve
A = PO phan tan (spread
t Khai niém A pA ( p )

Cicgid tr = PO lech (skewness)

ong ké
s > Gid tri ngoai 1€ (outlier)
thuat biéu

LR o Yeu vi (mode)
|« Dé xudt mo hinh phan phoi xac suat

t

Quantil phﬁ h()?p

e-based
plot

Scatter ® Pha,.t hién Ca,.C bé,t thll’(\)?ng

plot
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Vi du - Histogram doi ximg, p
duoi vira phai, dang chuan

EDA
~ X HISTOGRAM
Lay mau 30
Khai niém
iny mr;lu 24 -
Lay mau n
xac suat .
2 4 x W 18 =
,Xu) ly mau < i
Thong ké md 3
ta 12
Khai niém 1
Cac gia tri 6 .
thong ké ]
g _ . 0 T 1 - |
CaCAky o 91 916 922 928 9.34 94
thuat biéu ¥
dién do6 thi
ZARR13.DAT
= Vitri tam cua dit liéu (center): & gitta
BOXplO A A /4 A 2 o~ LI NA 2 . A A A e
¢ = D0 phan tan (spread): tap trung ¢ gitra, giam dan ¢ hai bén, phan dudi
Quantil Vu:a Phal ~e
e-based = D0 lech (skewness): doi xirng
plot = Gia tri ngoai 1€ (outlier): khong co
Scatter = Yéu vi (mode): 1 yéu vi

plot

-> Kiém tra phan phdi chuan
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Vi du - Histogram doi ximg, p
duodi ngan

EDA HISTOGRAM
L&y mau 20
Khai niém
LAy mau 16 §
L&y mau
xac suat 2 12- A
Xt Iy mau E .
Thong ké md 8
ta _
Khai niém 4 1
Céac gia tri ]
thong ké ]
mo ta 0 : T T ' v T ¥
Céc k}? -4 24 08 0os 24 4
thuat biéu ¥
dien d6 thi
s Vi tri tam cua dit liéu (center): chwa xac dinh
Boxplo = D0 phan tan (spread): déu, giam dan hai bén, phan du6i ngan
£ = DQ léch (skewness): doi xting
Quantil S, 1A . ~ ,
o-based = Gia tri ngoai lé (outlier): khong co
plot = Yéu vi (mode): >1 yéu vi
St ->Kiém tra phan phdi déu

plot
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Vi du - Histogram doi ximg, p
duoi dai, khong c6 dang chuan

HISTOGRAM
300
240 -
» 180 - 1
=
g 120 |
60 ( }
n . . . _rl'rrFI-“ Ihl-.-rn_l |
01 006 002 0 .02 0.06 01
Y
DZIUBA.DAT

= Vi tri tam ctia dit liéu (center): o gitra

= DJ phéan tan (spread): tap trung o gita, giam dan hai bén, phan dudi dai
= D¢ léch (skewness): d6i xtiing

= Gia tri ngoai l¢ (outlier): khong c6

= Yéu vi (mode): 1 yéu vi

->Kiém tra phan phoi Cauchy (chua di chi tiét vao phan phoi Cauchy)
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Vi du - Histogram léch phai

HISTOGRAM

EDA o0
L&y mau 1
Khai niém 400
L&y mau
L&y mau
xac suat
Xt Iy mau
Thong ké md
ta

-]
=
1
]
]

Counis
B
(=]
|

Khai niém 100 _

Cac gia tri ]

1]
mo ta 0 T ' T —

Céc kfl -200 =100 0 100 200 300
thuat biéu Y

dién do6 thi SUNSPOT.DAT

= Vi tri tam ctia dit liéu (center): khong c6

Boxpl
t SRS = DQ phan tan (spread): tap trung bén trai, giam dan sang phai, phan dudi phai dai
Quantil = D¢ léch (skewness): 1éch phai

e-based = Gia tri ngoai l¢ (outlier): khong c6

plot o Yé&u vi (mode): 1 yé&u vi

Scatter = ->Tinh mean, median, mode d€ dac trung cho vi tri dix liéu

plot = ->Kiém tra cac ho phan phoi: Chi-square, lognormal, gamma...
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Vi du - Histogram léch trai

EDA

~ X HISTOGRAM
Lay mau 20
Khai niém
L&y mau
/\’y X 16 n
Lay mau
xac suat
Xt ly mau 2 12- 1
Thong ké mo 3 -
i i :
Khai niém 1
Cac gia tri
thong ke 4
mo ta ] 1
Cac ky |_| 1 H ]
thuat biéu 0 ' )
X oA g 225 22 .62 2274 22 86 298 231
dién do thi v
MORALES.DAT
Boxplo
t = Twong ty lech phai

Quantil
e-based
plot
Scatter
plot
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Bai tap
Stt dung R dé:

» Phat sinh t4p mau 1000 phan tr theo phan

phdi chuan chinh tac.

» Xay dung histogram theo tan so,
histogram theo mat do.

 D6i véi histogram theo mat do, vé thém

dwong cong ham mat d6 xac suat ly thuyeét

ctia phan phoi chuan. Nhan xét duong
cong c6 khop voi histogram khong.
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Boxplot (Box and whisker)

« Khoang cach gitra hai éjh\én tu vi (IQR,
interquartile range): IRQ = g5 - qo.25

Gidi han dudi (lower limit): LL = q; 55 -

1.5xIQR

Gioi han trén (upper limit): UL = +

o (upp ) o.25

Ngoai 1&: cac gia tri cach biét phan con lai cua

dtr lieu .

s Co thé do 1ay mau sai sot

s Co thé la cac diém cuc tri cua phan bo

s Tom lai: can xem xét ky

Cac gia tri ké (adjacent values): cac gia tri cuc

tri trong tap mau nam trong gioi han LL va

UL. Néu khong co cac gia tri ngoai 1€ co kha

nang, day la min, max cua tap dir lieu.
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Khai niém Boxplot

» Y treong chinh: cac gia tri nam ngoai UL,
LL c6 kha nang la ngoai 1.

» Céu tao: Tao thanh béi 5 gia tri: 3 gia tri
quartile mau q,s, g5 g5 Min, Max

e Nhiéu phién ban (phu thudc phan mém)

» C6 thé vé cac boxplot ctia cac mau khéc
nhau dé so sanh phan phoi xac suat cua
cdc mau.
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Vi du boxplot

>x<-c(1,3,2,4,6,2,2,5,6,6,7,8,2,5,2,-5,10,-2,-1)
> quantile(x)
0% 25% 50% 75% 100%

52 3 610 o. —
> boxplot(x) |
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Khai niém Boxplot

>x<-¢(1,3,2,4,6,2,2,5,6,6,7,
> quantile(x)

1.0 2.0 45 6.0 8.0 |
> boxplot(x)
> sort(x) M~
[1]12222345

566678 //////<5i
Gia tri ké P

Jo.75

8,2,5)

0% 25% 50% 75% 100%

Box

whisker

/

/

\{\
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Dac trung cua Boxplot

» Do dai 2 whisker va hai phan ctia box
> Néu xap xi bang nhau: dit liéu phan bs d6i
xtng => Phan phdi chuan hodc déu
> Néu léch vé mot bén: dix liéu 1éch

« IQR
s Néu IQR nhé: D liéu tap trung quanh
trung vi
s Néu IQR 16n: di liéu phan tan rong
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Céc d6 thi dya trén quantile

* Q-q plot
 Quantile plot (Probability plot)
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Khai niém q-q plot

e Xac dinh 2 tap d liéu c6 cung phan phoi
xac suat khong
e Y chinh: V& db thi céc phan vi woc luong

cua tap dir lieu 1 va cac phan vi vdc lwong

cua tap di lieu 2

» Phan vi woc luong cta tap di lieu: 1ay tap
gia tri sap x&p roi ctia tdp mau

e Thuan loi:

> Kich thwdc 2 tap mau khdng can bang nhau

s So sanh duwgc nhiéu khia canh ctia phan bo:
vi tri, sw phan tan, tinh d6i xtrng, ngoai 1¢
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Vi du g-q plot

EDA o« Vo .
. € g-q plot:
Lay mau qu P Y a Y , R .
Khii niém = Tap dit lieu 1: sap thtt twe (n phan vi): x4, X,, ..., X,
Lay mau = Tap dix lieu 2: sap thit tw (m phan vi): yq, vo, -+ Vi
Lay mau ~ ~
X4¢ sudt = Neéu m=n: V€& {x,y;}
ThNXffll};’ T = Néu m<n: {(i-0.5)/m , y;} v6i i=1,...,m
Ong € mo ~ A X A A n? 4 \ A N e /4 o N?
ta = Neéu 2 tap mau thudc 2 quan thé co6 cung phan phodi, cac diém
Khdi ni¢m ctua do thi xap xi duong thang. ,
Cac gia tri
thong ke
mo ta 2t
Cac ky
thuat biéu 11
dién do6 thi
Histogr
am o1
Boxplo
t 1}
-2}
Scatter
plot -3 :
-3 _2 -1 0 1 2 3
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Khai niém quantile plot (Probability
plot)

Ly miu . V& d6 thi bi€u dién cac quantile 1y thuyét
y
Khai niém 7 e V4 . 2 A X
Léy miu vO1 cac quantile cua tap mau.
L4y mau ~ I\A .
;écylS}ﬁtx « Vé do thi:
w ymau . P \ \
s {x;, F1((i-0.5)/n)} voi i=1,...,n; F la ham cdf
Khai niém 3 . . . ' .
Cac gia tri o
thong ke
mo ta 2r

Cac ky

thuat biéu

dien do thi
Histogr
am

Boxplo
t

Standard Mormal Quantiles

Scatter
plot

-3 -2 -1 0 1 Z 3 4
Sorted Data
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« Thé hién:
s> Dt liéu phan bo theo 2 chiéu nhu thé nao
= Hai bién lién hé nhw thé nao: tuyén tinh,
phi tuyén tinh
s Cach ve:
- Giastr co 2 tap mau X={X1,X9,.--}, Y={V1, Vo }
» Vé cac cap diém (x4,v4), (X5, Y5), ---
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Vi du scatter plot

> x<-¢(2,1,2,3,5)
>y<-c(3,3,1,2,1)

3.0
|
S

> plot(x,y)

15

1.0
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Tai liéu trich dan

e Gido trinh “Thong ké may tinh va ting dung”
(Khoa CNTT, NXB KHKT, 2010)

e [4] NIST/SEMATECH e-Handbook of
Statistical Methods
(http://www.itl.nist.gov/div898/handbook/

 Levy, Paul S. and Stanley Lemeshiow.
1999. Sampling of Populations: Methods and
Applications, New Yorik: John Wiley &
Sons.

e Martinez & Martinez . Computational
Statistics Handbook with MIATLAB.

» Montgomery && Runger. Applied Statistics
And Probability For Engineers.
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