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NOI DUNG

> D0 do xu huong tap trung (central tendency)
> D0 do su phan tan (variability)
> Do do vi tri tuong doi & PO thi hop (boxplots)
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NHAC LAI KIEN THUC

> Ch1r0’ng 1: phén biét gw:a quan thé & mau tham O &
50 liéu thong ké, mot so phuong phap 1ay mau tot.

» Chwong 2: do thi stem & leaf, phan phoi tan so, tong
hop dir licu bang cac d6 thi, mo ta trung tam, su phan
tan, phan phoi, ngoal 1¢, va su thay doi dic tinh cua di
l1i¢u theo thot gian
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MUC TIEU

> Thong ké mo ta (Descriptive Statistics): trong
Chu:ong nay ching ta s€ mo ta nhu:ng dac tinh quan
trong ctia tip dir liéu mau bang cac sO liéu thong ké
nhu gia tri trung binh, d6 1éch chuan. .

> Thong ké suy dién (Inferential Statlstlcs) 0 nhitng
chuong sau chung ta st dung dir li€u mau dé thuc hién
suy dién dé biét cac thong tin quan thé

THONG KE MAY TiNH & UNG DUNG - -



NOI DUNG

> D0 do xu huwdng tap trung (central tendency)
> D0 do su phan tan (variability)
> Do do vi tri tuong doi & PO thi hop (boxplots)
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> Pé do xu hudng hudng tam cua dir liéu, nguoi ta
thuong str dung cac do do sau:
— trung binh
— trung vi

—yéu vi
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Trung binh (mean)

> Gia tr1 trung binh: duoc tinh bang cach cong tat ca cac
gla tri dit liéu va chia cho s6 lugng cac gia tri dd cong
Vao.

> Mot s6 ky hiéu:
— X tong tat ca cac gia tri
— x: bién dai dién cho mdi gia tr1 dir licu
—1n: s6 luong phan tir cia mau

— N: s6 lugng phan tir cia quan thé
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Cong thirc tinh

X : gia tri trung binh cua tap mau

_ 22X
X = —
n

L gia tri trung binh cua tat ca cac gia tri clia quan thé
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Trung binh (mean)

» Uu diém:
— Tat ca cac gia tri ctia dir liéu diéu dugc dung dé tinh trung binh.

— Trung binh gn?tu ¢6 xu huong chénh l¢ch khong nhiéu so véi trung
binh cua quan the.

> Khuyét diém:

— Nhay cam vd&i cac gia tri ngoai 1€ (outliers)
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Vidu

> Klem tra 5 bich socola khac nhau, nguoi ta thay s6
mau socola o modi bich lan lugt 1a: 22, 22, 26, 24, 23.
Tim sO mau sdcola trung binh cla cac blCh trén.

> Glai:

Y—g— 22+22+26+24+23 117
n o o

~/
2 3 3
— 4 mau
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Vi du: tinh trung binh tir bang phan phoi tan so

> Tinh diém IQ trung binh cta bang sau:

Class Midpoint x f-x

IQ Score Frequency f
50-69 2 59.5 119.0
70-89 33 79.5 2623.5
90-109 35 99.5 3482.5
110-129 7 1195 836.5
130-149 1 139.5 139.5
Totals: 2f =78 2 (f-x) = 7201.0
_3(f-x) 72010
X = = =92.3
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Trung binh trong so

> Khi moi gla tri dir liéu c6 mot trong so khac nhau, w.
Chting ta c6 thé tinh trung binh trong s6 bang cong
thirc sau:

> (W- X)
2W

X —
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Vidu

> Két qua hoc tap trong mot hoc ky ctia mot sinh vién
nhu sau: mon 1 (diém A, 3 chl) moén 2 (diém A, 4
chi); mon 3 (diém B, 3 chi); mon 4 (diém C, 3 chi);
mén 5 (diém F, 1 chi).

> Hé thong quy doi diém tir hé chit sang hé s6 nhu sau:
A=4,B=3, C=2, D=1, F=0

> Hay tinh diém trung binh cua sinh vién trén.

> Hudng dan:
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Vidu

2(w-x)

2W
(3x4)+(4x4)+(3x3)+(3x2)+(1x0)
- 3+4+3+3+1

X =

43—3 07

14




Trung vi (median)

» (314 tr1 trung vi (medlan) la gia tri nam chinh gitta khi
tap dit liéu dugc sap xép (ting dan hoic giam dan)

> Ky hiéu: X (goi la x nga)

> Trung vi khong b1 anh huong boi cac gia tr1 ngoai 1€.
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Trung vi (median)

> Cach tinh trung vi:
1. Sap xép dit liéu (ting dan hoic giam dan)
2. Néu so6 luong gia tri dir liéu 1a 1é, thi trung vi chinh 13 gia tri nam
chinh gitra
3. Neéu so lugng gid tri dit liéu 1a chan, thi trung vi duoc tinh Ia
trung binh cua hai gia tri nam chinh gitra
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Vidu

Vi du: Tim trung vi
540 1.10 0.42
Sap xép:

0.42 0.48 0.66

0.73 048 1.10

0.73 1.10 1.10

Median 1s 0.73

0.66

5.40
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Vidu

Vi du: Tim trung vi:

5.40 1.10 0.42 0.73 048 1.10

Sap xép
0.42 0.48 0.73 1.10 1.10 5.40

075+ 110 Median is 0.915

2
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Yéu vi (mode)
> Yéu vi (mode): 1a gia tri xuat hién nhiéu lan nhat.

> Mot tap dir liéu c6 the c6 mot hodc nhiéu yéu vi, hodc
cO thé khong ¢o

> Yéu v1 chi dugc dung lam d6 do xu hudng huéng tam
do1 voi dir 1iéu khong co thir tu
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Vidu

Vi du:
a. 5.40 1.10 0.42 0.73 0.48 1.10 Mode i1s 1.10
b. 27 27 27 55 55 55 88 88 99 <Bimodal - 27 & 55

c.1 2367289 10 <2'No Mode
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NOI DUNG

> D0 do xu huong tap trung (central tendency)
> D0 do s phan tan (variability)
> Do do vi tri tuong doi & PO thi hop (boxplots)
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Mién gia tri (range)

> Mién gia tri (range): la do 1éch giita gia tri I6n nhat va
g1a tr1 be nhat cua dir liéu.

> Mién gi4 tri: 1a d0 do su bién thién don gian nhat

> Mién gia tri d& bi anh hudng boi cac gia tri ngoai 18
(outliers)
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Do 1éch chuin (standard deviation) ctia mau

> Do léch chuan (standard deviation) ctia mot tap dit
liéu mau, thuong duoc ky hiéu 13 s (hoic sd) 1a dai
lwong chi do 1éch cua cac gia tri dir li€u so voi gia tri
trung binh.
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Do 1éch chuin (standard deviation) ctia mau

» Trong thuc nghiem, co thé tinh nhanh 214 tr1 do léch
chuan bang cong thirc sau:

n(2x2 ) — (2x)?
' n(n-1
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Mot vai luuy

» Gia tri cia dd 1éch chuan ludén khong am

> Gia tri ctia do 1éch chuan van bij anh hudng bo1 ngoai
Ie

> Pon vi cta do 1éch chuan cling 1a don v1 cua gia tr1 dur
l1iéu
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R,
Vidu

» Tim do l1éch chuan cua bo dit liéu sau:
22,22,26,24




Do 1éch chuan(standard deviation) ctia quan thé

> Tuong tu nhu do 1€ch chu?ln cua mau, ta c6 cong thirc
tinh do 1€ch chuan cua quan thé.

(X p)°
U—\ N
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Phuong sai

» Phuong sai cia mot tdp dit li€u la binh phuong cua gia
tr1 do 1éch chuan

> Phuong sai mau: s2

> Phuong sai ctia quan thé: ¢
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Ky hieu

S : d6 léch chuan ciia mau
S2 : phwong sai clla mau
O : dd léch chuan cla quan thé

2., . > A 2
O . phwong sai cua quan thé
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Quy tac thuc nghiém (The Empirical Rule)

» Néu tap dir li€u co dang hinh chudng, hoac Xép X1
dang hinh chudng, thi cac tinh chat sau day :
— Khoang 68% dit liéu nam trong doan [l - o, | + o]
— Khoang 95% dit liéu nam trong doan [l - 20, | + 20]
— Khoang 99.7% dit liéu nam trong doan [l - 4o, | + 30]
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Quy tac thwc nghiém (The Empirical Rule)

f

99.7% of data are within
S standard deviations of
the mean (x— 3sto X+ 39)

95% within
2 standard deviations

Y

' 3
Y

- 5% within —-
1 standard
deviation

O4.15% | 54.15%

2.14%

2.14%
0.15% /

15.59% 15.59%

X+6 X+2s X+
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Dinh ly Chebyshev

> Vo1 mot téng thé bat ky c6 trung binh va do 1éch
chuan o, phan tram cac gia tr1 quan sat nam trong
khoang [ - kKo, u + Ko] bang it nhat (1 — 1/ k?)

> V1 du:

it nhat nam trong
(1-1/19)=0% | (p=+10)
(1-1/2%)=75% | (u=+20)
(1-1/3%)=89% | (px=*30)
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Hé so bién thién (Coefficient of Variation)

> Hé s0 Qién thien (Coetticient of Variation): dugc su
dung d¢€ so sanh sy bién thi€n cua hai hay nhi€u tap du
l1€u va mo ta mo1 li€n hé gitra Ao 1éch chuan va trung

binh.
> Don vi1 tinh: %

> Cong thurc tinh:
Sample Population
S O
cv =—-100% cv = —-100%

X H
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Vidu

o Dif liéu A c6 trung binh X4 = 50, dé léch chuin s, =5

CVa = 2100% = 10%
XA

@ Dir liéu B c6 trung binh xg = 100, dé léch chuan sg=>5

CVe = ~2100% = 5%

XB

o C3 hai dit liéu déu cé cung dbé léch chuin nhung dif liéu B bién
thién it hon so vdi gia tri cua nd.
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NOI DUNG

> D0 do xu huong tap trung (central tendency)
> D0 do su phan tan (variability)
> Do do vi tri twong doi & Do thi hop (boxplots)
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> Trong phan nay, chung ta s€ khao sat mot 5O do do vé
v1 tri twong do1 cua cac gia tr1 dit icu vo1 nhau trong
mot tap dir licu.

» Chung ta s€ xem x¢€t cac khai niém: tri théng ké z,
phan vi, tir phan vi, va do thi hop-rau
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Tri thong ké z (z score)

> T thong ke z (z score): la sy khac bi€t cua gia tr1 dir
ligu vou gla tr1 trung binh cua tap dir li¢u dugc do bang
sO lan cua dd 1éch chuan.

Sample Population

X—X X —
S O
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Tri thong ké z (z score)

Unusual Values Ordinary Values Unusual Values

—3 -2 —1 0 ! 2 3
z

Cac gia tri théng thwong (ordinary):
-2 <zscore<2
C4c gia tri bat thwong (unusual):

Z score < -2 hoac z score > 2
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Vidu

> MOt nguot tru:cmg thanh c¢o nhip tim trung binh la 67.3
nhip mot phut, va do 1éch chuan 1a 10.3. Ong An co
nhip tim la 48 nhip mot phat. Hoi nhip tim 6ng An
nhu vay co binh thuong hay khong?
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Vidu

> MOt nguot tru:ong thanh c¢o nhip tim trung binh la 67.3
nhip mot phut, va do 1éch chuan 1a 10.3. Ong An co
nhip tim la 48 nhip mot phat. Hoi nhip tim 6ng An
nhu vay co binh thuong hay khong?

, _ X=X _ 418 —-67.3 _ 187
S 10.3

> Tra 101: Vi -2 <z <2, nén co thé két luan 6ng An co
nhip tim binh thudng.

THONG KE MAY TiNH & UNG DUNG - “



Phan vi (percentiles)

> Phan v1 (percentiles): la do do vé vi tri cua dit lieu. Co6
tat ca 99 phan vi, duoc ky hi¢u: Py, P, . . ., Py, Chia
tap dit licu thanh 100 nhom, moi nhom chira khoang
1% dir liéu.

> Cong thurec:
sO gia tri nho hon x

Phan vi cua gia trix = - —— F  x 100
tong so gia tri
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Vidu

> Cho bang so liéu dudi day, hiy tim phan vi cua gia tri
23.

19 19 20 20 20 20 22 22 22 22
23 23 23 23 23 23 23 24 24 24
24 24 25 25 25 25 25 25 25 26

26 26 26 26 26 27 27 28 28 30
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Vidu

> Cho bang so liéu dudi day, hdy tim phan vi cla gia tri

23.
19 19 20 20 20 20 22 22 22 22
23 23 23 23 23 23 23 24 24 24
24 24 25 25 25 25 25 25 25 26
26 26 26 26 26 27 27 28 28 30

> Giai: c6 10 gia tr1 nho hon 23, nén phan vi cua gia tri
23 la: (10/40) * 100 = 25

> Hay néi cach khac gia tri 23 nam & phan vi th 25.
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T& phan vi (quartiles)

» Tt phan vi (quartiles): ky hi¢u la Q,, Q,, Q5 chia tap
dir lidu da duoc sap xép thanh 4 nhom, moi nhom
chira khoang 25% dir li¢u
— Q, (phan tu thtr nhat): chia tap dir liéu thanh 2 nhém 25% va 75%

— Q, (phan tu thir hai): chia tip dit liéu thanh 2 nhom 50% va 50%.
Q, chinh 1a trung vi (median)

— Q, (phan tu thir ba): chia tap dit liéu thanh 2 nhém 75% va 25%
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T& phan vi (quartiles)

25% 25% 25% 25%

| | | |
(minimum) Ql Q2 Q3 (maximum)

(median)
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Nhwoc diém cda tir phan vi

= B0 qua phan bé cla dir liéu

2 o o o o o 2 2 o L
7 8 9 10 11 12 7 8 8 10 11 12
| Mién gia tri=12-7=5 | ‘Miéngiatri=12-7=5

= Bi anh hudng bdi cac diém oulier

1.1, 0.1.1.111,0,1,1.222222.2.2.3.3,.3,3,4.9
Miéngiatri=5-1=4

1111111111,1,2222.2,2.2,2,3,3,3,3,4,120
 Mién gia tri=120-1=119
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Mién phan vi (Interquartile Range - IQR)

> Mién phan vi (IQR): thuong dugc st dung dé loai bo
cac gia tri ngoai 1¢ (outliers)

> Cong thurec:

IQR=Q3;-Q,

> Dé loai bd céc ngoai I¢ (outliers), ta bo cac dir 1i€u co
gia tr1 nho hon Q, va lén hon Q4

25% 25% 25% 25%

THONG KE MAY TINH & UNG DUNG -



b6 thi hop (box-plot)

> Do thi hop hodc do thi hop rau (box-plot or box-and-
whisker-plot) 1a d6 thi ctia dit liéu bao gom mot duong
thang (rau) di qua gia tri nho nhat dén gia tri 1én nhat
va mot hop dugce vé dya vao ba gia tr1 Qq, Q,, Q;

Median
Q1-15IQR Q1 Q2) @ a3+150QR
I 25% 25% 25% 25% !
30 45 57
Mien phan vi

=57 -30=27
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Do thi hop (box-plot) - Cach vé

1. Tim 5 gia tri: min, max, Qq, Q,, Qj

2. Dung mot hinh chir nhét tr Q,va Q. Trong hinh chir
nhat vé duong thang di qua gia tr1 Q,

3. V& mot duong thang tir hinh chit nhat (hop) dén gia
tr1 min va gia tr1 max.

Minimum &; Median C?; Maximum

b 1

4.5 35 68 113 225

— | |
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Do thi hop (box-plot) cia phan phoi chuan

29.1 67.8
e |
1. 64 .95

Normal Distribution:
Heights from a Simple Random Sample of Women
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Do thi hop (box-plot) ciia phan phoi bi l1éch

123 E?? |284IJ
636 .44

Skewed Distribution:
Salaries (in thousands of dollars) of NCAA Football Coaches
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Ngoai lé (outlier)

> Ngoai I¢ (outlier) 1a dir icu nam rat xa so voi phﬁn 16n
dir l1€u con lai trong tap dir ligu.
> Anh hudng cuia ngoai 1¢:

— Ngoai 1& c6 thé anh hudng 16n gia tri trung binh va d6 léch chuan
cua tap dir li¢u.
— Ngoai 16 c6 thé 1am sai 1éch cai nhin vé phan phdi cua tap dit liéu
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Ngoai lé (outlier)

> Mot g1a tr1 dir lieu dugce goi 1a ngoai 1€ trong do thi
hop hiéu chinh néu thda man:
— Lén hon Q3 mot khoang 1.5 x IQR
Hoac
— Nho hon Q; moét khoang 1.5 x IQR
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D6 thi hop hiéu chinh - Cach xay dung

> Mot d6 thi hop hi€u chinh dugc Xay du:ng giong nhu
d6 thi hop ban dau nhung thém cac yéu to sau:
— Str dung dau hoa thi (*) d&€ mé ta cac ngoai 1é

— Mot dudng thang noi tir gid tri nhé nhat khong phai ngoai 1¢ dén
g1a tr1 16n nhat khong phai ngoai 1€
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D6 thi hop hiéu chinh - Cach xay dung

L
60 70 80 90 100 110 120 130
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