Ly Thuyét Vé Thong Ké




Khai Quat

* Gidi thiéu so lwge khoa hoc thong keé.

- Mau va phuong phép thu thap

» Cac dac diém mau.




Khoa Hoc Thong Ké

* Thong ké la mon khoa hoc bao godm phwong phap thu thap, x&

ly, t0 chitc, phan tich, giai thich va trinh bay di liéu.




Thong Ke Mo Ta Va Thong Ke Suy
Luan
» Thong ké mo ta (descriptive statistics) 1a qua trinh tong hop,

s‘é’tp x€p dé tao ra dac diém c6 dong ctia mot tap di liéu (nhu la

mau quan sat).

» Thong ké suy luan (inferential statistics) la qua trinh sit dung

ly thuyét xac suat dé suy luan cac dac tinh tong quat hon cua

mot tap dit liéu (duing mau dé suy luin ra quan thé thong ké).




Thu Théap Di Liéu

* Dt lieu twr thi nghiem (experimental data): la dix liéu thu thap dwoc
ttr cac thi nghiém (experiments) khoa hoc, trong d6 cac yéu t6 anh
hwong co thé dwoc kiém soat dé tim hiéu anh huong caa tac dong
nhan qua can nghién ctu.

* Vidu: thu thap dir lieu thit nghiém vaccine Covid-19 trén nguoi.
* Dt li€u quan sat (observational data): la di* lieu duwoc thu thap ma

nha nghién ctu khong thé tac dong gi 1én hién twong tao ra di liéu.

* Vi du: thu thap d liéu tién lwong, viéc lam dan cu.




Van b Thu Thap Mau Tu Mau T
Quan

* Quan thé thong ké (statistical population) la tap hop tat ca cac

phan tir ching ta quan tam trong moét nghién ctu.

- Mau (a sample) 1a mdt tap hop con ctia quan thé ma ching ta
can nghién ctru.
* Trong thuee t€ vi cac ly do khac nhau (nhw tai chinh, thoi gian, sy phtrc
tap ctia qud trinh nghién cttu...), chiing ta chi ¢4 thé 1y mau dé nghién

citu ma khong thé diéu tra ca tong the.

« Mot tong thé c6 thé duoc 14y nhiéu mau.




Phuwong Phap Thu Thap Mau

» Cac phurong phap thu thap mau ngau nhién:
* Simple random sampling.
e Stratified random sampling.

* Cluster sampling.

- Mau (representative) ¢ dai dién cho quan thé hay khong?




Thong Ké Mo Ta
(Descriptive Statistics)




Cac Dang Diwr Lieu

* Pinh tinh:

* Dinh danh (nominal): chi thuan mo ta sy khac biét, khong c6 thi tw so

sanh.

 Thw bac (ordinal): mo ta suw khac biét va co thir bac so sanh.

* Dinh lwgng;:

* Thang do (interval): co thir ty, khac biét gitra gia tri trong thang do co
y nghial; nhung gia tri 0 khong co y nghia.

« Ty lé (ratio): giong nhu thang do va gia tri 0 ¢é y nghia.




Cac Dang Dir Lieu: Vi Du

Dinh tinh khong th& bac Pinh tinh co thw bac Thang do Ty le (Ratio)
(Nominal) (Ordinal) (Interval)

Nam, nt Trung binh, Kh3a, Gidi, Xuat Nhiét do Gia san pham
sac

Kinh, Tay, Nung, Dao... 5 sao, 4 sao, 3 sao, 2 sao, 1 Chi s6 thong Trong lwong
sao. minh IQ

Mobiphone, Viettel, Rat dong tinh, Bong tinh, bo pH Loi nhuan

Vinaphone Trung tinh, Khong Dong doanh nghiep
Tinh, Rat Khong Dong Tinh.




Cac Pac biém Cuaa Mau (1)

» Bang tin s6: biéu dién tan s6 hodc ty 1é twong ddi caa ting gia

tri quan sat hoac khoang gia tri quan sat

X X1 X5 X3 X3 X4

Tan so nq n, Nj Ny N

» Bi€u d6 tan s6: bién dién bang tan s6 dwéi dang biéu do.




Cac Pac biém Cuaa Mau (2)

- Trung binh mau (sample mean):

x1+x2+"'+xn

X =
n

- Phwong sai va d6 1éch chudn mau (sample variance and sample standard deviation):

62 — ?zl(Xi _X)Z
n
n V)2
§2 = i=1(X"IX) ;. =S
n_

« Heé sd bién thién (coefficient of variation):

S
CV = (§> * 100%



Vi Du:

Dt liéu vé nang suat laa (ta/ha) caa 10 ho dan nhu sau:
30,32,29,30,34,32,28,32,28, 25

* Hay tinh:

* Bang tan so.

* Trung binh mau, phwong sai va d¢ léch chuan mau.




Vi Du:

Trung binh mau

30

Phuong sai mau

6.89

Po 1éch chuan mau

Nang suat (ta/ha) 25 28 29 30 32
Tan suat 1 2 1 2 3
Ty 18 0.1 0.2 0.1 0.2 0.3
Tan suat
4 40%
3 30%
2 20%

=

OIl-II-
25 28 29 30 32 34

10%

0%

2.62

Ty 18

30%

20%

10% 10%

25 28 29 30 32 34




Biéu D6 Histogram

* Histogram la biéu d6 thé hién tan suét/ty lé¢ duéi dang hinh cac cot hinh

cht nhat.

Tan Sudt Ndng Suat Lua (ta/ha) GDP Pau Ngudi Cac Qudc Thu Nhap Thép Va
4 Trung Binh Nam 2021 (Gia USD Thuyc Té€)

25 28 29 30 32 34

=

0




Cac Pac Diém Cua Mau (3)

 (Gia tri 16n nhat.
 Gia tri nho nhat.
* Trung vi (median).

* 56 yéu vi (mode).

* Khoang cach gitra gia tri Ilén nhat va nhé nhat (range).




Vi Du:

Dt liéu vé nang suat laa (ta/ha) caa 10 ho dan nhu sau:
30,32,29,30,34,32,28,32,28, 25

* Hay tinh:

* Median, mode and range?




Cac Pic Trung Cua Mau (3)

» Diém t& phén vi (quartile): chia dir liéu thanh bon phéan ¢4 ty suat
phan bd bang nhau:
* Diém t& phan vi th nhat Q1 (first quartile): 25% s0 luwgng gia tri nho hon Q1.
* Diém t& phan vi thi nhi Q2 (second quartile): dung bé"mg trung vi (median),
50% s6 lieong gid tri nam gitra Q2.

* Diém t& phan vi tht ba Q3 (third quartile): 75% so lwong gia tri nho hon Q3.

» Khoang cach gitra Q1 va Q3 goi la d0 trai gitra (interquartile range

IOR).




Vi Du: Tinh Q4, Q;, Q5 cho day so

Biéu d6 hop (box plot)
* Cho day s0 tha nhat: 2,4,4,5,6,7,8

O B N W B~ U0 O N 00 W

B D3y s6 1 ®Day so 2




Vi Du: Tinh Q4, Q;, Q5 cho day so

Biéu d6 hop (box plot)
* Cho day so6 thir nhat: 2,4, 4,5,6,7,8
2,4,4,5,6,7,8
2,4,4,5,6,7,8
Q1 =40,=503=7
* Cho day so6 thit hai: 1,3, 3,4,5,6,6,7,8,8
1,3,3,4,5,6,6,7,8,8

Q, = (5/6) = 5.5

O B N W B~ U OO0 NN 00 W

1,3,3,4,5,16,6,7,8,8 Diy 561 ®Day 552
Q1 =3,03=7




Biéu D6 Hop (Box Plot)

* Biéu d6 hop (box and whisker plot or
box plot) thé hién 5 thong tin:
e Gia tri 16n nhat Q, (max).

 Gia tri nhé nhat Q, (min).

1000

900

800 —

Speed of light (km/s minus 299,000)

* Trung vi (median). i true speed i
« T vi phan dau tién Q4 (first quartile). — 4
700
* T vi phan thtt ba Q3 (third quartile).
* Thong tin d0 trai gitta IQR c6 thé | o . .
1 2 3 4 5

dwoc tinh: IQR = Q5 — 0.

Experiment No.

Source: https://en.wikipedia.org/wiki/Box plot



https://en.wikipedia.org/wiki/Box_plot

So Sanh Cac Dang Dir Liéu

Cong trix (+,—)
Nhan chia (X,+)

* Gia tri trung binh cong

 Gia tri trung binh nhan

Dang dix lieu Phép toan Do lwong tinh trung tam Do lwong su phan tan
Pinh danh (nominal) So sanh ngang bz\‘ing (=,#) |* Mode Khong cé
Thit bac (ordinal) So sanh ngang bz\‘ing (=,#) |* Mode Khoang cach (range)
So sanh hon kém (<, >) * Trung vi (median) IQR
Thang do (interval) So sanh ngang bz\‘ing (=,#) |* Mode Khoang cach (range)
So sanh hon kém (<, >) * Trung vi (median) IQR
Cong trir (+,—) * GiA trj trung binh Phwong sai, 6 léch chuan
Ty le (ratio) So sanh ngang bang (=,#) |+ Mode Khoang cach (range)
So sanh hon kém (<, >) * Trung vi (median) IQR

Phwong sai, 0 léch chuan
Heé s0 bién thién (CV)




Cac Pac biém Cuaa Mau (4)

- Hiép phuwong sai mau (sample variance):

X=X -Y)
n—1

cov(X,Y) =

- Hé s6 trong quan mau (sample correlation):

cov(X,Y)

Pxy = .S,




Vidu:

~N

* Dt liéu vé nang suat lua (ta/ha) va lwong phan bén st dung trung
binh (ta/ha) ctia 10 h6 dan nhu sau:

Ning suat 30 | 32 | 29 | 30 | 34 | 32 | 28 | 32 | 28 | 25
Phan bon 85 | 95 8 8 12 10 8 10 8.5 7.5
- Hay tinh:

« Hiép phwong sai mau.

 Hé s0 trong quan mau.




Biéu Do Phan Tan (Scatter Plot)

Bi€u d6 phan tan gitra ning suit va phan bon
13
12 °
11

Phan bén 10
(ta‘/ha) 9

8
7
6

24 26 28 30 32 34 36

Nang suat (ta/ha)




Scatter Plot for r =-0.9
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Scatter Plot for r = -0.6
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™ ... . .. 5
. . ° e ” *
L
0...
. "
. b .
- . .
. - =
.. ® % '.
e
.. 5 .’ *
'.o
- .'.l - {
- ..' ®
. ".- % 3
s 9 A. . .' ‘ .
250 200 150 -100 50 0 50 100 150
x
Panel B
Scatter Plot for r=0.3
- ”
. ° 2. b
. ¥ e
. 5 L o
. . -
. o ¢
- | ®
o* - : .
. 2 )
- . . -
aRY -
. .' ™
) 0 e
o & e .'
f} . -
. . °
- - P
-300 200 100 o 100 200 300 400 500
X
Panel D
Scatter Plot for r=0.9
. * oy
® 9
::' e %
.
. 4 ". @
T 1
- : ..
X ; .
e
=3 TR U
. o " °
L iy
SR T
. = ® .
AT
b o
on P S¥e® A
20 0 20 & 60 80 100 120 140 160 180
X



Ghi chu:
Hé s6 twrong quan mau (cac s6 trén 1 0.8 0.4 0
dau tirng biéu do6 scatter plot) thé / " . L

hién:

-0.8 -1

-

- Dong 1: huedng (am hay dwong) cua |

modi quan hé tuyeén tinh ctia hai bién. 1 1 1 1 1 1
- Dong 2: khong thé hién dung moi e I N L

quan hé tuyén tinh.

- Dong 3: khong phan anh mot chut

Lo SN o 0 0 0
nao moi quan he phi tuyén tinh gitra . W




Su Khac Biét Gitra Cac Pac Biém Cua
Mau Va Phan Phoi Xac Suat

» Phan phdi xac sudt so vdi tan suat tir mau thu thap?

» Gia tri Ki vong so voi trung binh mau?

* Triru trong va quan sat dwoc?
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