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Tong quan

A. Nhac lai: Loai dit kién — types of data

B. Tom tat va biéu dién dit kién bang biéu d6 - summarizing
data in graphs

C. Phan bo tan sb — frequency distribution

D. Do lvong xu hudng trung tam — measures of central
tendency

E. Do lvong d6 phan tan — measures of dispersion (or
variability)



MO0 ta vs. suy ludn

* Thong ké mo ta
* M6 td mau nghién ctu
« TOdm tat cac xu hudng trong mau:
e Xu hudng trung binh — central tendency
* Phan tan —dispersion

* Thong ké suy luan
 Cho phép suy luan tlr cac dic diém va xu huwdng cda mau sang cho quan thé.



Suy luan thong ké: T mau dén quan thé

-La tap hop n phan t& duoc
chon ngiu nhién tir quan thé
-Cac bién giai thich va bién két
qua quan sat duoc

- La tp hop cé N phén t, [a mai
quan tam cua nha nghién ctru
- C6 nhiéu bién ta khdong quan sat

-Cac (parameter) nhu: _Cac (statistic)

K — (population) mean nhu:
o —standard error

_ - M - sample mean
B —regression coefficients

SD - standard deviation

Inference — Suy luan
Quan thé - Population Mau — Sample

Mo ta vs. suy ludn



A. Nhac lai bai cii: Cac loai dir kién

Discrete/
Variable Continuous
g "~ N /
Categorical Quantitative
e — N\ e —~ N
Level Nominal Ordinal Interval Ratio
Defining Distinct Ordered  Meaningful Absolute
Feature Categories Categories Distances Zero

Operations ==£ <> +— X -



Ro'i rac vs. Lién tuc

* Bién roi rac:
 Chi cé thé nhan mdt vai gia tri nhat dinh
* Thuong la s6 nguyén
 Vidu: Thang Likert 5 diém

e Bien lién tuc:
* Bién cd thé nhan bat ky gid tri nao
* C6 thé do tdi bat ky mirc dd chinh xac nao ban cén
* Vidu: chiéu cao, cdn nang, thoi gian



B. Biéu d0: Biéu d6 banh — Pie chart

Pie Chart of U.S. Percentage Versus Source
Hydropower (7.0%)

Coal
(45.0%)

Nuclear
(20.0%)

Other Renewables (4.0%)
Petroleum (1.0%)
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Ha Giang
Hoa Binh
Son La
Phu Tho
Ha Noi
Da Nang
Dien Bien
Hung Yen
Hai Phong
Thanh Hoa
Thal Binh
Ninh Binh
Vinh Phuc
Lai Chau
Bac Ninh
Hai Duong
Kon Tum
Ha Tinh
Bac Giang
Quang Tri
Lang Son
Ha Nam
Tay Ninh
Thal Nguyen
Tien Giang
TPHCM
Hue-TT
Nam Dinh
Vinh Long
Bac Lieu
Phu Yen
Quang Ngal
Ben Tre
Dak Lak
Soc Trang
Binh Thuan
Hau Giang
Tuyen Quang
Gia Lal
Can Tho
Khanh Hoa
Long An
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Lam Dong
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Score

Biéu dé dwdong — Line graph

G

Score

Graph A Graph B
Pre-test Pos!-test Pre-test Post-test
@  Treatment @ Control @  Treatment & Control
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Biéu dé tin so - Histogram
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C. Hinh dang ctia phan bb tan sb - Shape of frequency
distribution
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Tails

£\

Symmetric

Frequency

Skewed to the left

= This observation
deviates from the
rest.
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Skewed to the right
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Number of households (in thousands)
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Figure: Distribution of UK household
disposable income, financial year
ending 2017

14



Density
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Histogram of Age at Death of Australian Males, 2012
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D. Po lvong xu hwdng trung binh

* MOt cach dé trinh bay, tom tat dir kién

43 46 32 10 33 28 60 58 66 8470
229016424544 62 6545 52 68
2245613218 75332812 34
3347568237 2326489160



Po lwvong xu hwdng trung binh

Mode = gia trj co tan sd cao nhat
Trung vi (median) = gia tri & gilta

SO trung binh (mean) = trung binh cong
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Mode

Gid tri xuat hién thudng xuyén nhat:
vd.4 6 77 97 3 9

Mode =7
(+) Dé tinh toan, dé hiéu

vd. 2 6 8 1 4 7 3 5 92 92

Mode =92
(-) Nguy co trd nén thiéu tinh dai dién



Trung vi - Median

Gia trj gitra clia day gia tri khi xép theo th tw
1 3 6 8 9 11 12

Trung vi =8

(+) It bi anh hwdng bdi gia tri ngoai vi — outliers (diém cuc tri - untypical extreme
scores)

1 3 6 8 9 11 92
Trungvi=8

(-) Khéng dai dién cho tat ca cac gia tri trong toan bo dit liéu



Khi c6 2 trung vi

Trudng hgp cé hai trung vi (tdc 1a khi tdng s& quan sat 1a sd chan)
vd,. 3 4 6 8 8 8
Hai diém gilta Ia 6 va 8
Ta lay trung binh cdng cua chung

Trungvi=(6+8)/2 =7
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Gia tri trung binh — Mean

L4y tong clia tat cd gia tri cla cac quan sat chia cho tong s6 quan sat
vd.3 2 2 5 3

Mean=(3+2+2+5+3) /5=15/5 =3

(+) La gid tri duy nhat dai dién cho tat ca cac gia tri quan sat duoc
vd.3 2 2 5 23

Mean =7/

(-) Dé bi anh huédng bai gia tri ngoai vi
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Cong thurc tinh gia tri trung binh
_ Z X
X =
B N

X =Mean

Z = The sum of
X = A score

N = Number of scores
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C6 thé xem GTTB (mean) & mot md hinh dw bao don gian

10—
Student How much like stats
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E. Do lwvong xu hwdng phan tan

* Khoang (Range)
* Khoang t& phan vi (Interquartile Range)

* DO |éch chuan (Standard Deviation)
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Khoang - Range

La khoang khac biét gitra quan sat co gia tri Idn nhat va
quan sat co gia tri nho nhat

22 25 30 42 88 102

Range = Max — Min
102 - 22 = 80
Chi phan anh hai diém cuc tri clia toan bod dir
liéu



Interquatile Range (IQR)

Cac diém cuec tri anh hudng dén khoang
22 22 23 25 27 30 30 32 32 33 33 106

Range = 106 - 22 = 84. Nhung hau hét quan sat
rdi vao gia tri tu 22 dén 33

25t percentile Median 75t percentile




Interquatile Range (IQR)

\ 25%| 25% | 25% |25

pth Percentile Qr Q2 Q3
Median

Khoang t& phan vi (IQR): khoang dudgc ‘tia bat’
IQR = Q3 - Q1
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Biéu d6 hop: Box plot
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Do léch chuan - Standard deviation (SD)

e DO léch chuan thé hién khoang |éch clia tirng quan sat
so vOi gia tri trung binh.
* NO dai dién cho tat ca cac gid tri trong toan bd dit kién

e La mét dai lvgng rat hiru ich dé mo ta dir liéu
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Do léch chuan — Standard deviation (SD)

Small standard

30
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Biéu d6 chiéu cao cla ngudi tham gia nghién clru. Biéu d6 2a va 2b cd cung gid tri trung

binh la 1m60.
Nhung dé y rang, tinh bién thién cda tirng quan sat riéng Ié cla hai biéu d6 khac nhau.

2a) Bién thién |&n gilra cac quan sat riéng 1é (large variation)
2b) Bién thién it gitra cac quan sat riéng |é (small variation)
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... tr@ 1ai véi moé hinh GTTB don gian

Student How much like Differences
stats (error)
1 4 -1.6
2 6 0.4
3 1 -4.6
4 9 3.4
5 4 -1.6
6 4 -1.6
7 5 -0.6
8 6 0.4
9 8 2.4
10 9 3.4
Mean = 5.6

How much like stats

Do léch (error)

+3.4

+24

Mean = 5.6

Student
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Cach tinh d0 léch chuan: Do léch (error)

Student How much like stats Differences (error) Dé |éCh CCJa mét quan Sét SO V(,ji glé trl
trung binh la:
1 4 1.6 —_—
2 6 0.4 A— X
3 1 -4.6
‘ ’ 3'4 MOoi quan sat déu cé mdt do léch -
5 4 -1.6 . . A .« 7 . v
6 - — deviation, nhan gia tri duwong hoac
. 5 06 am tuy theo vj tri cia nd nho hon hay
; 6 04 I&n hon gia tri trung binh. Tong cac
i : - dd léch nay ludn bang 0.
10 9 34
-
Total 56 0=

Mean =5.6 .



1. Sum of squares

Student How much like stats Differences from mean Squared differences V‘I Véyl ng u’(‘jl ta phéi tl’nh téng
(error) \ ? ’
binh phuwong cua chung (sum
1 4 1.6 2.56 I
- - — — of squares), ky hiéu la:
3 1 _4.6 21.16 .
4 9 3.4 11.56 SS = ZIX—X)Z
5 4 1.6 2.56
6 * 16 256 = (-1.6)° + (0.4)° + ...v.v...
’ i o e = (2.56) + 0.16) + ...V.v....
8 6 0.4 0.16
9 8 2.4 5.76
10 9 3.4 11.56 =984
Total >6 0 Pay chinh la téng gia tri ma

cac quan sat riéng le chéch
ra khoi GTTB dudgc binh
phuadng lén.

Mean =5.6
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2. Phurong sai (variance)

Sum of squared errors (SS) la dai ludng do luGng tinh bién thién tot han so vai do
|éch (error) ban dau.

Tuy nhién, n6 phu thuoc nhiéu vao soO lugng quan sat ma ta c6. Cang cé nhiéu quan
sat, SS cang Idn.

Vi vay, ta chia SS cho tong s8 quan sat. Pay chinh Ia s8 trung binh cla téng binh
phudng cac do léch

Variance = SS = Z(X —X )2 Véi: )
n n n la c& mau
= 584 =584 n —113a bactydo
10 (degree of
freedom)

P sum _af _squared _deviation Z (Jr—;)2

sample size —1 n—1 35



3. D6 léch chuan

Vo
>:tong
— X: gia tri quan sat duorc
_ Z(X_XZ X : gia tri trung binh ctia X
SD = \ N-1 n: c& mau

n—1: bactydo

Po 1&ch chuan thé hién khodng léch tiéu biéu hay la khodng l1éch trung binh
clla mot quan sat so vdi gid tri trung binh. Do |éch chuan cang |&n thi dit liéu
cang bién thién manh.
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Po lrong xu hwdng phan tan

* Tong binh phuong d6 1éch — sum of squared errors (SS)

* Phuwong sai — variance

* P léch chuan — standard deviation (SD)

=> Cung thé hién (1) tinh bién thién cda dit liéu, (2) khad nang
du bao cua mo hinh gia tri trung binh; (3) do léch (gay ra boi

sai leéch gitra quan sat don le so v&i GTTB).



Tom tat bai hoc

* VViéc phan loai va nhan biét loai dit kién (cap dd do luong) rat can thiét vi
né quyét dinh nhiéu van dé trong sudt qua trinh nghién ctru, tir chon
bi€u d6, chon dai lwvong biéu dién xu hudng tap trung, cho dén loai kiém
dinh thong ké.

* Mean, mode, median déu c6 diém manh va yéu, tuy trueong hop ma
dung.

* DY léch chuan va gid tri trung binh (mean) |3 hai théng s6 md ta dit liéu
quan trong va duoc dung pho bién nhat.



