Gidi thiéu vé thong ké va
Khoang tin cay



Quan thé va mau

MAau

Quan thé

e Quan thé (population): Tap hop tat cad cac d6i twvong ma ching ta mudn
ti€n hanh nghién ctru.
* Mau (sample): M6t tip hgp con cac ddi tuong trong quan thé ma

ching ta tién hanh thu thap dit liéu.



Vi du

« Khi ti€n hanh nghién ctru s6 lvgng bia trung binh 1 nguoi dan éng VN
uéng 1 ndm, quan thé ching ta quan tdm nghién clru 1a toan bd dan

ong VN.

* Pé tién hanh nghién ctu sbé lwgng bia trung binh 1 ngudi dan éng VN
udng 1 ndm, ngudi ta cd thé chon ngau nhién mot mau gém 1000 ngudi

dan 6ng & céc tinh, cdc d6 tudi khac nhau.

Lwu y: S6 phdn ti trong tdp mau goi la kich thudc mau.



Mau ngau nhién/mau bi thién léch

« D& tdp mau phan anh duoc téng thé, tip mau can duoc lay ngau
nhién tl* quan thé.

e Mau bj thién léch (biased sample) s& lam cho két qua théng ké
thu dwoc tir mau khong phan danh duwoc ban chat cla quan thé
thé.

Vi du: Dé théng ké sé lwong bia trung binh 1 nguwdi dan éng VN

udng, ngudi ta tién hanh 18y mau nhuv sau:

e Chon ngau nhién 1000 ngu®i dan 6ng udng bia tai quan bia Lan
Chin, Cau Giay vao 4 ngay th& bay cta thang 6.

e Chon ngau nhién 1000 ngudi dan 6ng udng bia & 20 quan bia
khac nhau tai Ha N6i vao cac ngay bat ki tlr thang 6 dén thang 10.

e Chon ngau nhién 1000 ngudi dan 6ng udng bia & 20 quan bia
khac nhau tai 10 tinh/thanh pho vao cac ngay bat ki tir thang 1
dén thang 12.



Mau ngau nhién/mau bj thién Iéch

Pé diéu tra mirc lwong ra trwong trung binh cta sinh vién Trudng

DPHCN. Ti€n hanh 1ay mau 100 sinh vién nhu sau:

Chon 50 sinh vién khoa co, 50 sinh vién khoa CNTT.

e Chon ngau nhién 100 sinh vién ra truwong dang lam viéc tai Ha Noi.

* Chon ngau nhién 100 sinh vién ra trueong dang lam viéc tai 5 cong
ty tai Ha NOi.

* Chon ngau nhién 100 sinh vién mdi ra truong, trong dé cd 70 sinh

vién cé diém hoc trung binh >2.75.



Phan b6 cda mau va dinh |i gidi han trung tam
Central limit theory

Gia str S={X1, X2,...,Xn} 1a mo6t mau, hay mot day cac bién ngau
nhién déc l1ap cé cung phan bo vai ki vong i va phuong sai o2.
Trung binh cong

x= X1+ X2 +--.+Xn)/n

X

Theo luat s6 I&n X sé tién gan dén p theo xac suat. X c6 phan bod
chuan véi ki vong p va phuong sai 62/n.



U'éc lvong ki vong va phuong sai tir tap mau

Gia str S={X1, X2,...,Xn} 1a mdt mau, ki vong p va phuong sai 62 cé
thé duoc uédng lwvong nhu sau:

» Udc lvgng ki vong clia quan thé

U EX = (X14X2+...+Xn)/n

e Udc lvgng phuong sai clia quan thé

2 2=E(Xi—3_c)2
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Khoang tin cay

Gia str S={X1, X2,...,Xn} la mot rrjﬁu The 95% confidence interval for p
(n>=30), ki vong i cla quan thé

U= (X1+X2+...+Xn)/n

Cau hoi: Udc lvgng khoang tin cay
cho ki vong p?

Hay ta muén tim 1 doan [a,b] dé p
thudc doan trén véi xac suat f%.




Khoang tin cay

Doan [a, b] s€ co dang The 95% confidence interval for p

[ X - ugoz, X + Ug0x]

Trong d6 ugla s6 lan d6 léch
chuan; 0% = 0%/n la phuong sai
cuax.

(1-ce) =95

Vi du I _
* B =90%, thiug=1.64 20 M pt2o e
+ B =95%, thi ug=1.96
+ B =98%, thi ug=2,33
+ B =99%, thi ug= 2,58




Vidul

Chiéu cao trung binh ciia mot tdp 50 sinh vién DHCN la 160
cm. D6 léch chuan chiéu cao trung binh cdia nguwdi Ién VN 13

S5cm.

1. Tinh khoang tin cdy chiéu cao trung binh sinh vién PHCN
voi do tin cay 90%.

2. Tinh khoang tin cay chiéu cao trung binh sinh vién DHCN
voi do tin cay 95%.

3. Tinh khoang tin cay chiéu cao trung binh sinh vién DHCN
voi do tin cay 99%.

4. Tinh khoang tin cay chiéu cao trung binh sinh vién DHCN

voi do tin cay 80%.



Vidu 2

Can nang trung binh cdia mot tAp mau gdbm X sinh vién DHCN
la 60 kg. Gid sir d6 léch chuan cla can nang ngudi Ién la 10
kg. Hdy udc luvong khoang tin cdy can ndng cua sinh vién
PHCN v¢&i do tin cay 95%:

Khi kich thwdc mau la 30

2. Khi kich thuwdc mau 1a 50
3. Khi kich thudc mau 13 100
4. Khikich thuwdc mau la 200



Xac dinh kich thudc mau

* V@i mot do tin cdy B% cho trudc, khoang tin cay [a,b] phu
thudc vao kich thudc mau. Kich thuwdc mau cang 16n thi khoang
tin cay cang hep va nguoc lai.

e Cau hoi: Gia str mudn uwdc lugng w vai sai s6 khong qua € cho
trudc vai dé tin cay B, thi ching ta phai tién hanh lay toi thiéu
bao nhiéu mau?
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Vidu 3

Biét rang do léch chuan vé chiéu cao cda ngudi lén VN 1a 10cm.

1.

Tinh s sinh vién phai lay mau dé tinh chiéu cao trung binh
sinh vién DHCN va&i sai s6 khdng qua 1cm véi do tin cdy 90%.
Tinh s sinh vién phai lay mau dé tinh chiéu cao trung binh
sinh vién DHCN va&i sai s6 khdng qua 2cm véi do tin cdy 99%.
Tinh s sinh vién phai lay mau dé tinh chiéu cao trung binh
sinh vién DHCN va&i sai s6 khdng qua 1cm véi do tin cdy 95%.
Tinh s sinh vién phai lay mau dé tinh chiéu cao trung binh

sinh vién DHCN va&i sai s6 khéng qua 1cm vdi do tin cdy 99%.



Phuong sai chua biét (n>=30)

Né&u n>=30, ta cé thé xap xi phwong sai quan thé bang phuong sai

mau: sl
2 2=E(XZ—X)2,

\) ;
n—1

N

O

ol=s"/n

Vi du 4: Mot truong dai hoc tién hanh mot nghién clru xem trung binh
mot sinh vién tiéu hét bao nhiéu tién dién thoai mot thang. Mot tap
mau ngau nhién gom 30 sinh vién dwoc chon va két qua nhu sau: 14,
18, 22, 30, 36, 42, 14, 18, 22, 30, 36, 42, 14, 18, 22, 30, 36, 42, 14, 18,

22, 30, 36, 42, 14, 18, 22, 30, 36, 42.

1. Ban hay tinh khoang tin cdy 95% cho s0 tién goi dién thoai trung
binh hang thang cua 1 sinh vién.

2. Ban hay tinh khoang tin cdy 99% cho so6 tién goi dién thoai trung
binh hang thang cua 1 sinh vién.



Phuong sai chua biét (n<30)

Trung binh mau:
X = (x1+x2+...+xn)/n

Phuong sai mau:

st E(Ja'—)_c)2

n-—1

\)

Khi kich thudc mau nhé (n<30), thi X cé phan bé Student (t-
distribution) v&i (n-1) bac tv do:

e Kivongu

* Phuong sai 0% =s?/n.



Density of the t-distribution (red) for 1, 2, 3, 5, 10, and 30 degrees of freedom compared to the standard normal
distribution (blue).
Previous plots shown in green.
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Vidu5

Pé wdc lvong chiéu cao trung binh p cda nit sinh DHCN, mét mau
ngau nhién 16 ngudi duoc chon nhu sau:

162, 155, 170, 165, 160, 165, 158, 164, 168, 150, 165, 167, 164, 159,
152, 154.

1. Hay tim khoang tin cay cho p v&i do tin cay f=90%.
2. Hay tim khoang tin cdy cho p v&i do6 tin cdy B=95%.
3. Hay tim khoang tin cdy cho p v&i do6 tin cay B=99%.



Vidu 6

Pé wdc lvong chiéu cao trung binh p cda nit sinh DHCN, mét mau
ngau nhién 31 ngudi duoc chon nhu sau:

162, 155, 170, 165, 160, 165, 158, 164, 168, 150, 165, 167, 164, 159,
152, 152, 160, 154, 170, 164, 160, 165, 167, 164, 157, 158, 162, 171,
148, 163, 168.

1. Hay tim khoang tin cay cho p vdi do tin cay f=90%.
2. Hay tim khoang tin cay cho p v&i do tin cady B=95%.
3. Hay tim khoang tin cdy cho p v&i do6 tin cady B=99%.



Khoang tin cay cho ti lé

Nghién ctru mot quan thé ma moi ca thé cé thé co hodc khong cd mot thudce tinh A
nao do.

e PI3tilé cathé cé thudc tinh A trong quan thé

e f=k/nlatilé (tn suat) ca thé cé thudc tinh A trong mau nghién ctru

Cau hoi: Udc lvgng khoang tin cdy cho ti |é p dua vao tan suat f.

Pinh li: Tan suat f la mot DLNN cé phan bd xap xi phan bd chuan vai ki vong Ef = p
va phuwong sai Df = p(1-p)/n vdi diéu kién np>5 va n(1-p)>5.

Do khong biét p, cho nén Df ¢ thé dwoc xap xi bang
Df = f(1-f)/n
v&i diéu kién nf>10 va n(1-f)>10.



Vidu 7

Trwdc ngay bau cl tong thong, ta 1dy ngau nhién 100 nguwdi dé hai v kién thi cé 60
ngudi ting hé Hilary Clinton. Tim khoang tin cay ti & ctr tri bo phiéu chi Hilary Clinton
1. V&ido tin cay 90%
2. V@&ido tin cay 95%
3. V@&ido tin cay 99%



Vidu 8

Mot mau ngau nhién gdm 100 nguwdi dung xe mdy cd 30 ngudi dung xe Honda. Tim
khoang tin cdy cho ti |é nguoi dung xe Honda vai:

1. DO tin cay 90%

2. DO tin cay 95%

3. DO tin cay 99%



Vidu9

Kiém tra ngau nhién 300 ngudi cé 15 ngudi mac bénh tim. Tim khoang tin cay cho ti
|6 mac bénh tim trong toan dan sé vdi:

1. DO tin cay 90%

2. DO tin cay 95%

3. DO tin cay 99%



Vidu 10

Pé wdc lvong chiéu cao trung binh w clia ni¥ sinh DPHCN, mot mau ngau nhién 16
nguwoi duoc chon nhu sau:
160, 155, 170, 160, 162, 165, 158, 164, 168,

152, 160, 167, 164, 159, 148, 156.

Tim khoang tin cdy cho p véi dd tin cay B=95%.

Chiéu cao trung binh cGa 30 sinh vién DHCN 13 165 cm. Gia st dd léch chuan cla
chiéu cao nguoi lén la 10cm. Tinh khoang tin cdy chiéu cao trung binh sinh vién

DPHCN vai do tin cay 95%.



