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Mot s6 khi niém co ban

NGANH KHOA HQC DU LIEU

Thong ké 1a mdt nganh khoa hoc dit liéu ma trong linh vuic nay chiing
ta can giai quyét cac van deé lién qua dén thu thap dit liéu, biéu dién
dit liéu, phan tich dit liéu va stt dung dit liéu dé dua ra nhiing quyét
dinh, gidi quyét cic van d¢, hogc thiét ké san pham, hay quy trinh san
xuat, ...

y
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Mot s6 khi niém co ban
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ta can giai quyét cac van deé lién qua dén thu thap dit liéu, biéu dién
dit liéu, phan tich dit liéu va stt dung dit liéu dé dua ra nhiing quyét
dinh, gidi quyét cic van d¢, hogc thiét ké san pham, hay quy trinh san

xuat, ...
4

PHAN TICH SU BIEN THIEN

Céac phuong phap théng ké cho phép chiing ta mé ta va hiéu vé su
bién thién.
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Mot s6 khi niém co ban

TONG THE VA MAU

« Tong thé (population): tip hop tit ci nhitng phan ti mang dic
trung quan tam hay can nghién ctu.
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Mot s6 khi niém co ban

TONG THE VA MAU
« Tong thé (population): tap hgp tat ca nhiing phan tt mang dic
trung quan tam hay can nghién ctu.
« Mau (sample): 12 mot tap con dugc chon ra tit tong thé.
« Tham s (parameter): la mot dac trung cu thé clia mot téng thé.

. Théng ké (statistic): 1a mot dic trung cu thé clia mot mau.

THONG KE MO TA VA THONG KE SUY DIEN
Hai nhanh chinh ctia théng keé:
e Thong ké mo ta: Thu thap, sap xép, biéu dién, tong hop dii liéu.

o Thong ké suy dién: Phan tich va dua ra két luan di liéu.
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Mot s6 khi niém co ban

s A

Quy trinh x11 Iy s6 liéu tong quat trong cac nganh ky thuat:

T T T T T T T 1
|
Develop a } Identify the Propose or || | Manipulate Confirm Conclusions
clear H»| important || refinea H» the > the |=» and
description } factors model : model solution recommendations
| | |
\ |
\ Conduct |
} experiments :
| |
e J

Figure 1-1 The engineering method
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Sit dung cdc théng ké miu dé mé ta dit liéu.

THONG KE MAU
@ V6i mot mau cd n, trung binh mau

n
YigXi Xpt+Xot...+Xp
n n

X =
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n
YigXi Xpt+Xot...+Xp
n n

X =

@ V6i mot mau cd n, phuong sai mau

n )2 n 2 _ =2
2 Lis(xi—%) _ Zi=m % TR

n—-1 n—-1

N A 1A 3 x N
va d6 léch chuan maula s.
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Sit dung cdc théng ké miu dé mé ta dit liéu.

THONG KE MAU
@ V6i mot mau cd n, trung binh mau

n
YigXi Xpt+Xot...+Xp
n n

X =

@ V6i mot mau cd n, phuong sai mau

n )2 n 2 _ =2
2 Lis(xi—%) _ Zi=m % TR

n-1 n-1
va do léch chuan maula s.
e Trung vi tong thé (median) 1a mot gia tri x, thoa ca 2 tinh chat

P(X < x9) =0.5vaP(X = xp) = 0.5
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Sit dung cdc théng ké miu dé mé ta dit liéu.

THONG KE MAU
@ V6i mot mau cd n, trung binh mau

n
YigXi Xpt+Xot...+Xp
n n

%=
@ V6i mot mau cd n, phuong sai mau

n )2 n 2 _ 2
2 Lis(xi—%) _ Zi=m % TR

n—-1 n—-1

va do léch chuan maula s.
e Trung vi tong thé (median) 1a mot gia tri x, thoa ca 2 tinh chat
P(X < x0)=0.5vaP(X = xp) =0.5
e Trung vi mau: Trong mot tap di liéu dugc sap xép theo thit tu
tang dan, trung vi la gid tri "chinh gitta"ctia dit liéu (50% bén trén,
50% bén dudi).
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Sit dung cdc théng ké miu dé mé ta dit liéu.

CACH TIM TRUNG VI MAU

@ Vi tri clia trung vi: sdp xép dit liéu theo thit tu ting dan, goi i 1a vi
tri ctia trung vi
. _n+l

i=
2

+ Néu i chan, trung vi = X;,
X+ Xipe1

+ Néuilé, trungvi = 5 v6i [i] 1a phan nguyén cda i.
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Sit dung cdc théng ké miu dé mé ta dit liéu.

@ Miic phan vi 100p% tong thé 1a gia tri x, thoa ca 2 tinh chat
P(X<xp)=pvaP(X=xp)=1-p

@ Miic phan vi 100p% mau: 12 gid tri x thod ca 2 tinh chat sau:
Q Coit nhaflt 100p% dit liéu nho6 hon hodc béng gia tri xp.
@ Cod it nhat 100p% dit liéu 16n hon hodc bang x,.

Néu c6 hai gia tri ciing thoa ca hai tinh chat nay thi mtc phan vi
100p% cua mau bang trung binh ctia 2 gia tri nay.
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Sit dung cdc théng ké miu dé mé ta dit liéu.

GHI CHU 2.1
o Miic phdn vi 25% mau duoc goi la miic phéan vi thit nhat, ky hiéu
Q1.
e Miic phan vi50% mau duoc goi la trung vi, ky hiéu Q2.
e Miic phan vi 75% mau duoc goi la miic phdn vi thii 3, ky hiéu Q3.

o Cdc gid tri Q1, Q2, Q3 duigc goi la cdc diém tit phan vi, va dinh
nghia cdc khodng tiz phdn vi cia dit liéu.
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o Cdc gid tri Q1, Q2, Q3 duigc goi la cdc diém tit phan vi, va dinh
nghia cdc khodng tiz phdn vi cia dit liéu.

CACH TIM MUC PHAN VI 100p% MAU
@ Sip xép ditliéu theo thit tu ting dan.
© Néu np 1a mot s6 khéng nguyén, miic phan vi 100p% ctia mau la
gia tri tai vi tri [np], trong d6 |np] 1a sO nguyén nho nhat 16n hon
np.
© Néu np 12 sé nguyén, thi mic phan vi 100p% clia mau la gia tri
trung binh ctia 2 gia tri tai vi tri np va vi tri np + 1.

=) = - = =y !
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Sif dung cac théng ké mAu dé mé ta dix liéu.

DINH NGHIA 2.1

Diém ngoai lai la nhiing gid tri trong dit liéu c6 gid tri khdc biét ré nét

S0 v0i cdc gid tri con lai.
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Sit dung cdc théng ké miu dé mé ta dit liéu.

XAC PINH DIEM NGOAI LAI BANG NGUYEN TAC TUKEY FENCES
@ Tinh mién phén vi: IQR = Q3 - Q1, trong d6 Q1 la diém phan vi
thi 1 va Q3 1a diém phan vi thi 3 clia dit liéu.
@ Mot gia tri dudc goi 1a ngoai lai (outlier) néu né cach diém ti
phén vi gan nhat mét khoang hon 1.5 1an mién phan vi, tic la

x>Q3+1.5IQR hoac x<Q;—-15IQR.

@ Mot diém ngoai 1é dugc goi 12 xa (extreme outlier) néu né cach
diém tG phan vi gan nhat mot khoang nhiéu hon 3 mién phan vi,
tacla

x>Q3+3IQR hoac x<Q;-3IQR
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Sit dung cdc théng ké miu dé mé ta dit liéu.

SO SANH TRUNG BINH VA TRUNG VI

@ Trung binh bi 4nh huéng 16n béi cac diém ngoai lai, trung vi thi
khéng bi anh huéng béi cac diém ngoai lai.

AR R RE RS

1+2+3+4+5=E=3
5 5

01 2 4567891

3
1
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Sit dung cdc théng ké miu dé mé ta dit liéu.

e Trung binh thudng dudc stt dung dé do gia tri trung tim clia dit

liéu, néu cac diém ngoai lai khong ton tai hoac sau khi loai bo

, R . .
cac diém ngoai lai.

@ Vi tri ctia trung vi va trung binh dnh huéng béi hinh dang cta

phan phoi:

Léch trai

Mean < Median

Dol xirng
Mean = Median

Léch phai

Median < Mean
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Sit dung cdc théng ké miu dé mé ta dit liéu.

Vipu 2.1
Két qud do huyét dp ctia 10 bénh nhdn nhu sau:

120, 130, 120, 150, 130, 170, 180, 160, 170, 150

@ Tinh trung binh mdu va phuong sai mau.
@ Tinh cdc diém ik phédn vi clia di liéu.

’ . A? . . o~ . A
@ Tim cdc diém ngoai lai ctia diz liéu.

TS. Phan Thi Hudng (BK TPHCM) Xac Suét - Théng Ké TP.HCM —2020.  14/34



KHAI NIEM UGC LUONG DIEM

DINH NGHIA 3.1

@ Ho cdc BNN X1, Xo, X3, ..., X, duioc goi la mét mau ngau nhién véi
cd mau n neu cdc BNN nay la déc lap va co cung phdn phoi.

o NéuXx la mét BNN vdi ham mat do xdc suat f(x), phu thudc vao
tham s6 0, va néu Xy, Xo, .. » Xp la mot mau ngau nhién tu X,
thong ke mdau 6 = h(X,, Xa, ..., X,) duoc goi la mét uidc luong diém
cuaf.

e Chiiyrang© la mot BNN nhién.

o Gid tri ® tinh trén mét mdu thuic nghiém x,, x»,,x, duoc goi la gid
tri uoc lugng diém ky hiéu la 6.

GHI CHU 3.1

Cac thong ké mau: trung binh mau, phuong sai mau, trung vi mau, ...
néu dwdc tznh tit cdc mau ngdu nhién thi deu la nhiing gid tri udc

3
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KHOANG TIN CAY

e Dbi vé6i bai toan udc lugng diém, mot cau hoi duge dit ra la: 1am
sao xac dinh dugc do khong chic chan ctia mét uéc luong diém
cho mot tham so ctia tong thé?

@ DEé tra 1oi cho cau héi trén, ta stt dung udc lugng khoang tin cay
(confidence interval estimate)
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KHOANG TIN CAY VA DO TIN CAY

DINH NGHIA 3.2

Cho 0 < a < 1, mot khoang [1, u] duoc goi la mot khoang tin cdy
100 x (1 — @)% cho tham so 6 neu

PL<sO=<sU)=1-a.

Trong dé | va u lan luot cdc udc luong diém cia L va U. Pai luong
y =1-a dudc goi la do tin cdy (confidence level) cua khoang nay.
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KHOANG TIN CAY VA DO TIN CAY

Y nghia:
» Khodang tin cay dugc tinh theo cach nay dugc biéu dién la:
1 <60 < uv6ido tin cay 100 x (1 - a)%.
» Néu lap lai nhiéu lan viéc 14y mau tit mot tong thé, thi sé c6
100 x (1 — a)% so khoang dugc tinh toan theo cach nay sé chia gia
tri thuc ctia tham so 6.

Tl

1 23 45 67 8 910111213141516
Interval number
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KHOANG TIN CAY MOT PHIA

Tuong tu ta dinh nghia cac khoang tin cdy mét phia nhu sau:
DINH NGHIA 3.3
o Khodng tin cdy trdi (left-sided confident interval) ciia tham s6 0 la
khoang [1,00] vdi dé tin cdy 100 x (1 — a)% neu
P(L<0) =7,

trong dé I la mot uéc luong diém clia L.
o Khodng tin cdy phdi (right-sided confident interval) ctia tham s6
0 la khodng [—oo, u] vdi dé tin cdy 100 x (1 — a)% neu

PO<U) =y,

trong dé u la mét uéc luong diém cia U.
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KHOANG TIN CAY: CONG THUC TONG QUAT

@ Cong thiic tdng quat cho moi khodng tin cdy hai phia la:

Udc luong diém + (nhan t6 tin cay)(sai s6 chuin)

e Cbng thiic tong quat cho moi khoang tin cay trai la:

Udc luong diém — (nhan t6 tin cay)(sai s6 chuin)

@ Cong thiic tong quat cho moi khoang tin cay phai la:

Ud6c lugng diém + (nhan t6 tin cay)(sai s6 chuin)

e Gia tri cla nhan t6 do tin cay (reliability factor) phu thudc vao do
tin cay y mong muon.
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KHOANG TIN CAY CHO KY VONG: TH BIET ¢

e Cacgiadinh:
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KHOANG TIN CAY CHO KY VONG: TH BIET o2
e Cacgiadinh:

» Mau ngau nhién Xi,..., X,, dugc chon tit tong thé c6 phan phbi
chuan, X; ~ A (u,02),i=1,...,n.
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KHOANG TIN CAY CHO KY VONG: TH BIET 2
e Cacgiadinh:
» Mau ngau nhién Xi,..., X,, dugc chon tit tong thé c6 phan phbi

chuin, X; ~ A (u,02),i=1,...,n.
» Biét phuong sai o2.
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KHOANG TIN CAY CHO KY VONG: TH BIET o2

e Cacgiadinh:
» Mau ngau nhién Xi,..., X,, dugc chon tit tong thé c6 phan phbi
chuan, X; ~ A (u,02),i=1,...,n.
» Biét phuong sai o2.

e Cong thirc xac dinh khoang tin cay :

KTC hai phia:| x — z4/2-%= susx+za/2% '

KTC trai: J‘c—za% <ul

KTC phai: ,usfc+za% \

trong d6 x 1 trung binh mau, ¢ 1a d6 l1éch tiéu chuan clia tong
thé (da biét) va z,,, 12 diém phan vi (trén) mtc a/2 cia phan phbi
chuan hoéa .4 (0,1).
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SAI SO/D0O CHINH XAC

@ Sai s6 ctia KTC hai phia v6i do tincayy=1-a

o
E=2zq4p—

vn
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SAI SO/DO CHINH XAC

@ Sai s6 ctia KTC hai phia v6i do tincayy=1-a

o
E=2zq4p—

Vvn

@ Cau héi: V6i do tin cay 100(1 — @)% Can chon ¢ mau bao nhiéu
dé thu dudc sai so E* nhu mong muon?

Zqj2 X 02
n=(=5—)
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Udc lugng khoang

Vipu 3.1

Do chi s6 1Q clia cdc sinh vién trong mot truong dai hoc, khdo sdt 18
sinh vién thu duoc ket qua sau:

130 122 119 142 136 127
120 152 141 132 127 118
150 141 133 137 129 142

Biét rang chi s6 IQ ciia sinh vién tudn theo phdan phoi chudn véi
o =10.5.
(B) Ldp khodng tin cdy 95% cho chi s6 IQ trung binh.

(C) Vi do tin cdy 95%, néu muon sai so véc luong bang3.5 thi phdi
khdo sdt thém bao nhiéu sinh vién nita?
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PHAN PHOI STUDENT

® Xét mau I}gﬁu nhién Xi,..., X,, dudc chon tit tong thé c6 phan
phoi chuan c6 trung binh g,
e trung binh mau X va dé léch chuan s.
@ Khi d6, bién ngau nhién
roXo#
Sivn

c6 phan phoéi Student véi n — 1 bac tu do.
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Udc lugng khoang

PHAN PHOI STUDENT

» T — Zkhintang.

Phan phéi
chuén héa \
(t voi df = )

Phan phdi t c6 hinh dang
chuéng va déi xi&ng, nhuwng
cac dudi cta phan phdi t
« béo » hon phan phdi chuan

t (df=13)
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KHOANG TIN CAY CHO KY VONG: TH KHONG BIET o2

e Cacgia dinh:
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KHOANG TIN CAY CHO KY VONG: TH KHONG BIET o2

e Cacgia dinh:
» MAu ngau nhién X;, ..., X,, dugc chon tit téng thé c6 phan phbi
chuan, X; ~ A4 (u,0%),i=1,...,n.
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Udc lugng khoang

KHOANG TIN CAY CHO KY VONG: TH KHONG BIET o2

e Cacgia dinh:

» MAu ngau nhién X;, ..., X,, dugc chon tit téng thé c6 phan phbi

chuin, X; ~ A (u,0%),i=1,...,n.
» Phuong sai 02 khong biét.

e Cong thirc xac dinh khoang tin cay :

KTC hai phia:

- B — s
X— tn—l,a/Zﬁ SU=x+ tn—l,a/Zﬁ

KTC trai:

s
x_tnfl,aﬁ =y

KTC phai:

trong d6 i 1a trung binh mau, s 1a d6 léch tiéu chuan mau va
11,2 1a diém phan vi (trén) mic a/2 ctia phan phoi Student.

= s
p=x+ tn—l,a\ﬁ »
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Udc lugng khoang

Vipu 3.2

Mot mdu ngdu nhién cd n = 20 duoc chon tit tong thé cé phan phoi
chudn cé =50 vi s =8.

@ Hay ldp khodng tin cdy 95% cho p.

@ Hay lap khoang tin cdy phai 95% cho p.
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KHOANG TIN CAY CHO KY VONG: TH MAU LON.

e Cacgiadinh:
e CO maulén.
o Khong biét phan phéi ctia téng thé, hoic téng thé khong c6 phan
phéi chuan.

e Cong thirc xac dinh khoang tin cay (0 khong biét) :

KTC hai phia: | x

=

|

\S)
<k

RA

Si+z
HN lX/Z\/*

KTC trai: | x

x_zaﬁ éuy

KTC phai:

- S
,u§x+zaﬁ .

Chu y: Néu o da biét thi thay s trong cac cong thiic trén bang o.
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Udc lugng khoang

Vipu 3.3

Ngui ta do nong dé thuy ngan ctia mét mau gom 100 con cd 6 mot ho

dia phuong (ppm) va ghi nhdan nong dé thuy ngan trung binh 14.0.75

(ppm) v6i do léch chudn 1 0.05 (ppm).

@ Hay udc luong 90% KTC cho nong do thuy ngan trung binh clia
cdc con cd duge nudi 6 ho nay.

@ Hay udc luong 90% KTC trdi cho nong do thuy ngan trung binh
ctia cdc con cd duoc nuéi 6 ho nay.

TS. Phan Thi Hudng (BK TPHCM) Xdc Suét - Théng Ké TP. HCM — 2020.

29/34




KHOANG TIN CAY CHO TY LE

MENH PE 3.1
Gid st rang chiing ta can véc luong cho ty 1é phan tii théa tinh chat o

trong mot tong thé, ky hiéu la p. Goi X la s6 phan tii théa tinh chat <f
trong mot mau gom n phan ti. Neu n du lon, thi

P-P

———F—F— = N(0,1
VvP(1-P)In O
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KHOANG TIN CAY CHO TY LE

e Gia dinh: cd mau du I6n.

@ Cong thirc xac dinh khoang tin cay :

, ) 1_,\
KTC hai phia:| p—zq/2 p)SuSZa/z p)+15
.. H(1-p
KTC trai:| p - zq pa—p) SP
. OH(1-p
KTCphai:| p < p+z2a pi-p)
n
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KHOANG TIN CAY CHO TY LE

@ Do chinh xac (sai s0) ctia khoang tin cay:

P(1-P)
E=2zgp\| ——.
n

e Cau héi: V6i do tin cay 100(1 — @)%, chon ¢ mau n bang bao
nhiéu dé c6 dudc sai so E* (cho truéc) nhu mong muon?
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Udc lugng khoang

KHOANG TIN CAY CHO TY LE

@ Do chinh xac (sai s0) ctia khoang tin cay:

P(1-P)
E=2zgp\| ——.
n

e Cau héi: V6i do tin cay 100(1 — @)%, chon ¢ mau n bang bao
nhiéu dé c6 dudc sai so E* (cho truéc) nhu mong muon?
=>Vip(l-p)<0.25 0<p<l, taco

2
E<E en=("2) x02s.

trong d6 E* 1a sai s6 cho trudc .
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Udc lugng khoang

Vipu 3.4

Trong moét nha may, 6 khau kiém tra chdt lugng san phdm, nguoi ta
ldy ngdu nhién 100 sdn phdam trong mot 16 hang thi phdt hién dugc 20
sdn phdm kém chat luong.
o Hay tim KTC95% cho ty Ié san pham kém chat luong ctia moi 16
hang.
o Voi do tin cdy 99%, néu mudn do chinh xdc bang 0.04 thi phdi
kiém tra bao nhiéu san pham?
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