. ) Khai niém
Chuong 4: DIEU TRA CHON MAU
Didu tra chon m3u 13 mét didu tra khdng toan bd, ngudi ta chi
chon ra mét sb don vj tir téng thé chung dé didu tra thuc t&, rdi
sau dé bing cic phuong phap khoa hoc, tinh toén suy réng cho
toan bd t8ng thé.
Trong didu tra chon m3u cAu quan tdm dic biét 2 van dé:
- Quy tic lya chon sao cho cic don vi ¢6 thé dai dién cho
toan bd tc“;ng thé.
- Diing céng thic suy rdng thanh cic dic diém cia téng thé.
Ta ¢4 hai huéng l4y mAu:
- LAy m3u theo xac subt
- LAy m3u phi x4c suft.
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4.1. Chon mau ngiu nhién don gian

Céch lam
x < 2 Budc 1: tao khung mau

A. Chon mau tir tong thé hifu han o - dénh sb thit tu tit ca cic phan tir ciia téng thé .

M&t mau ngau nhién don gidn c¢d n dugc chon tir mét tong thé Buédc 2: chon ng%u nhién cac phé‘;n trong danh séch.
h?” han quy mé N 1a mot méu~duq<? chon sao cho moi phan ti - Duing b3ng sb ngAu nhién: ta cé thé tao bing chuong trinh Excel,
cha tong thé dugc chon vao mau véi co hdi (xac sudt) nhu nhau. SPSS.

Uu diemi’\,céch lam don gidn, tinh dai dién cao. - Diing méy tinh cdm tay: I3y ngu nhién mét s& bat ki ti 1 t6i n:

Nhquc diém: ~ Alpha = Ranint (1,n).

- can c6 khung mau. - Bbc thim.

- Céc phan ti dugc chon c6 thé phan b khéng déu, do vy
gdy ton kém va mat thdi gian cho viéc thu thap dir liéu.
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Vi du 72 B. Chon miu tir téng thé vé han
| du Mbt m3u ngiu nhién don gidn tir mét téng thé vo han 13 mot

Cho danh sich 25 d&i béng hang diu cho mua gidi 2002 theo m3u dugc chon sao cho thda cic diéu kién sau
NCAA News (ngay 04/01/2003). 1. M&i phan tit dugc chon déu thudc téng thé.
2. M&i phan ti dugc chon mét cich déc lap.
1. Ohio State 10. Washington 18. Pittsburgh Chd y: Dbi véi t8ng thé v6 han, quy trinh chon m3u cin dugc
2. Miami Sate 19. Marshall thiét k& dic biét cho timg tinh hudng cu thé dé chon cac phan ti
3. Georgia 11. North Carolina ~ 20. West Vifginia 1 c4ch doc 13p va do dé tranh dugc cic xu huéng lua chon nhiing
4. Southern State 21. Colorado phan ti d3 biét nao dé véi xac subt lua chon cao hon.
California 12. Boise State 22. TCU
5. Oklahoma 13. Maryland 23. Florida State
6. Kansas State 14. Virginia Tech 24. Florida
7. Texas 15. Penn State 25. Virginia
8. lowa 16. Auburn
9. Michigan 17. Notre Dame
Hay chon mét m3u ngiu nhién don gian gdm 6 déi béng trong cac
dé béng trén.
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Mét cira hang KFC mubn 14y y kién khao sat khich hang.

Chon ngiu nhién don gidn cic khach hang téi cia hang ding
bita, khi d6 diéu kién d3u tién théa.

Ta xét dén diéu kién thi 2. N&u chon 3 khach hang lién tiép ta
c6 thé g3p trudng hgp cac khich hang dé di chung véi nhau, khi dé
cac khach hang khéng déc 13p s& dnh hudng téi két qua khao sat.

Ta c6 thé thyc hién khio sat bing cach, bit ki khach hang nio
st dung thé thanh vién KFC téi clia hang, khich hang tiép theo s&
ducc chon dé khio sat. Do khach hang st dung thé thanh vién 13
ng3u nhién va doc lap, cich Iay m3u nay dam bio cac khach hang
dugc chon déc lap.
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4.2. Chon miu hé théng

Trong m3u hé théng, cic phan ti dugc chon theo mét khodng
cach déu tir khung m3u.

Uu diém: M3u dugc phan b déng déu trong khung m3u, tinh
todn nhanh, don gian.

Nhuoc diém: phan t& m3u khéng x&p ngiu nhién, thidu dai
dién.

Gia sir t8ng thé c6 N phan ti, ta cAn Iy mAu c& n.
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A. L4y mAu hé théng
Céch lam
Budc 1: ddnh sb thd tu tit cd cic phan td cla tdng thé.

Budc 2: xéac dinh khodng cach chon m3u : k = —

Budc 3:

- v6i k phan tir diu tién cla téng thé, ta ldy m3u nglu nhién
don gian chon ra phan ti thit nht cia mu, u; € {1,..., k}

- tir ph3n t& thd 2 cha mAu, ta I3y theo céng thic
ui=u +k(i—1)véi i =23, ...
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L&y m3u 10 phan tir tir tng thé gdm 76 phin td.

Giai.

. 76 P
- Khodng cach mau: k = 0= 7,6 = lay k =8.

- Chon ng3u nhién mot sb tir 1 ti 8.
Néu 14y dugc sb 1, thi cic phan ti dugc chon [3:
1,9, 17, 25, 33, 41, 49, 57, 65, 73. = chon dugc miu n =10.
Néu 14y dugc sb 7, thi cic phan tir dugc chon I:
7, 15, 23, 31, 39, 47, 55, 63, 71. = Ta chon dugc m3u n =9. !
Nhan xét: ta thiy ring véi cach 1am ndy, khi N khéng chia hét
cho n thi cic phan tir khéng c6 ciing 1 xac sult dugc chon nhu
nhau, diéu ndy d3n t8i viéc khi diing trung binh m3u dé€ udc luong
trung binh téng thé thi rit c6 kha nang bi chéch.
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B. Chon miu hé théng quay vong
Céch lam
Budc 1: d4nh sb thit tu tt cd cic phin tir ciia tng thé.
Buéc 2: xac dinh khoadng cach chon miu : k = %
Budc 3: chon nglu nhién mét phan ti trong N phan tir clia téng
thé, day 13 phan t diu tién cta miu. ky hiéu vy € {1,..., N}.
Budc 4: cic phan tir tiép theo dugc tinh bing céng thic
up=uw + k.(i—1) trongdé i =2,3...,n
-néuu <N= Iéy uj vao mAu.
- néu u;>N:>|§y vi = u; — N vao mau.
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Lay m3u c& n = 4, tir t8ng thé 15 phan ti.

Giai.

- Khodng céch chon m3u: k = % = 3,75 = chon k = 4.

- Gia sir chon ng3u nhién dugc u; = 7, ta dugc

-up =7+4=11<15, l4y 11.

-u3=7+24=15<15, liy 15.

-u=7+34=19>15 |4 19— 15 = 4.

Vay ta c6 m3u gdm cac phan tlr thd: 7, 11, 15, 4 cla tong thé.
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4.3. Chgn geat! phan tang Gi sir ta can Iy n phin t& m3u tir tdng thé gdm N phan ta.

. . , _ A. Phan b8 miu déu
Chon mau ngdu nhién phan ting dugc thuc hién dya trén viéc Céch I3m

chia tong thé thanh cic nhém riéng biét, cidc nhém riéng biét nay
dugc xem nhu cac téng thé nhd, va cadc mau sé dugc chon giu
nhién tir cac téng thé nhé.

Budc 1: chia t8ng thé thanh k ting.
X LA n P
Buéc 2: tir moi tang, ta chon ra % phan td.

M3u phan tang dugc sit dung khi: B. Phan bd mau theo ti 1&
- Céc phan t&r dugc chia thanh nhiéu 16p. Céch lam ) ) . . .
- MB3i I6p c6 tinh chit dic trung déng nhét. Budc 1: chia tong thé thanh k tang, tang thi i ¢ N; phan td.
: P % - N p A LA Lo NS n
- Cé thé thuc hién ldy mau ngau nhién cho ting tang. Budc 2: s6 phan tl chon ra tir tang i la nj = —. ;.

N
Chd y: trong budc 2 , ta chon céc phan ti bing cach 13y m3u
ng3u nhién don gian, hodc hé théng.

Uu diém: C6 thé biét dugc hinh anh clia ting ting

Nhugc didm: cin thiét 13p khung m3u chi tiét cda ting ting.
Cha y: dbi véi timg muc dich nghién ciu, ta sé cé cach phan ting
khac nhau.
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” Giai.
Vidu 76 Céch 1.

Mét trudng dai hoc ¢6 20 000 SV thudc 5 hé dao tao dugc cho Chon 1 000 SV tif 5 hé d3o tao, m3i hé chon 1000 — 200 SV.
trong bang sau. ’ ) ) o
Cach 2.

Hé dao tao S6 SV Chon theo tf 18, ta c6 sb sinh vién mbi hé d3o tao dugc chon cho

Cu nhén chinh quy 10 000 bdi bang sau

C& nhan hé hoan chinh dai hoc | 2 000

Cir nhén hé vén bang 2 2 000 Hé d3o tao S5 SV [ b SV dugc chon (4.1

Cif nhan tai chic 5 000 Cl nhan chinh quy 10 000 500

Cao hoc 1 000 Ctr nhan hé hoan chinh dai hoc | 2 000 100
M3i hé dao tao dudc coi nhu mét ting. Hiy chon mét miu gdm Cl:f nhé:m hé. vén{ bang 2 2 000 100
1000 SV dé tham gia khao sit. Cuf nhan tai chifc 5 000 250

Cao hoc 1 000 50
20 000 1000
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4.4. Chon miu cum

Viéc 1y m3u cum cé khuynh hudng tét nhit khi m&i cum 13
mbét dai dién thu nhd cla téng thé..

Mat trong nhiing dng dung chinh ciia 14y m3u cum 13 1Ay m3u
theo khu vuc, dién tich, viing, trong dé ciccum chinh 13 cic khéi
nha trong thanh phd hay cic khu vuc dugc xac dinh khic.

N6i chung 4y m3u cum doi hdi mét c8 m3u 16n hon 1y miu
ng6a4u nhién don gian hay phan ting. Tuy nhién né cé thé tiét
kiém chi phi vi thyc t& |3 khi ngudi phong van dén 1 cum mAu (vi
du 1 toa nha), nhidu quan sit m3u c6 thé thu dugc trong khodng
thai gian ngin.

L&y m4 cum (Cluster Sampling) 13 mét phuong phép 14y mAu
theo x4c subt ma:

- Céc phin ti trong téng thé dudc chia thanh cic nhém riéng
biét goi 13 cum hay khéi. M&i phin ti trong t8ng thé chi thudc
duy nhit mét cum.

- Sau d6 mét m3u nglu nhién don gidn cic cum duoc ldy ra. Tht
ca cac phan ti trong m8i cum mAu tao thanh miu.

Population

Cluster 1 Cluster 2 R Cluster K

GV: Hoang Ddc Thing (hdthang@sgu.edu.vn) NGUYEN LY THONG KE KINH TE (867001, 45 Tiét) GV: Hoang Dic Thing (hdthang@sgu.edu.vn) NGUYEN LY THONG KE KINH TE (867001, 45 Tiét)



4.5. L4y mau thuan tién

Liy m3u thuan tién 13 mot ki thust 14y m3u phi x4c subt. M3u
dugc xac dinh chd yéu bédi su thun tién. Cac phﬁn tl trong miu
khéng ducc biét hay xac dinh trudc vé viéc dugc chon.

Vi du, mét gido su dang nghién ciu tai mét trudng dai hoc ¢
thé st dung sinh vién tinh nguyén dé tao mét m3u don gidn bi ho
s8n long tham gia véi ft hojc khéng tdn chi phi.

M3u thuén tién c6 Ioi thé lua chon m3u va thu thap dif lidu
tuong déi d& dang, tuy nhién khdng thé danh gia m3u 6 dai dién
téng thé I3 tbt hay khoéng, va khdng cé mét phuong phap nao
phan tich v& chit luong clia cic két qua tir mAu.

4.6. L4y mau phan doan

L3y m3u phan doén 13 k§ thuat 1ay m3u phi xac sut. Theo
phuong phdp nay, ngudi am hidu nhét v& Iinh vuc nghién cifu sé
chon cac phan tif ciia téng thé ma ngudi dé cdm thiy dai dién tbt
nhit cho miu.

Vi du, mét phén vién cé thé chon phong vAn hai hoic 3 dai
bidu quéc héi véi danh gis ring cic dai bidu ndy phan 4nh quan
diém chung cla qubc hai.

Tuy nhién, chit lugng mau phu thudc vao su danh gia, kinh
nghiém clia ngudi chon m3u.
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4.7. Kich thuéc miu

Goi 6 13 dai luong can uéc luong 0 € {u, 02, p}.
Ta can tinh
P(0 € (a,b)) =~

trong dé

- (a, b) khoang tin cay.

- P(6 € (a, b)) xéc sut d& § n3m trong doan (a, b).
- v do tin céy.

- a=1—7 micy nghia.

Uédc lwdng khoang cho trung binh

Gia thuyét: Cho ¢ miu n, tinh dudc X va s.
Cho dd tin cdy ~(hodc miic y nghia «).
Muc tiéu: Tim sai sb udc lugng € sao cho
w € (X —e,X +¢): khoang tin cay dbi xiing
1 € (—00,X + ¢): khodng tin cay tbi da.
€ (X — &,400): khoang tin cdy tbi thiéu.
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Phuong phap
Budc 1. xéic dinh o2 va n.
Budc 2. tim C

o2 biét
o2 chua biét {
n > 30.
ULTB DX p(CO)=3=C C = (n—lﬂ)
C
C

ULTBTD | ¢(C)=0,5—-a= C
ULTBTT | (C)=05—a= C

Budc 3. Tim dé chinh xac

S

)
Il

trong dé

- O =0 nbu o biét.

- O =s néu o chua bit.
Budc 4. p € ( , )
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Mbt sb bai toan thudng gip

c.o
E=——

vn
Bai toan 1. Bibty=1—avan. Time.

Bai todn 2. Bifte, ntimy=1—q.
Bai toan 3. Biét 1 — o va . Tim kich thuéc m3u can diéu tra

thém.
C2.s?
n:{ 5 —‘—l—l
€

trong d6 [x]: phan nguyén trén clia x. n 13 kich thuéc mAu can.
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Vidu 77

Nén chon ¢ m3u bing bao nhiéu dé c6 mét khodng tin cdy 95%
véi sai s6 bién 10. Gia stra do léch chuan clia tong thé bing 40.

Vi du 78

Pham vi bién thién cla tap dif lieu dugc udc lugng la 36.

1. Gi4 tri so khéi clia d6 l&ch chuin t8ng thé bing bao nhiéu?
(36/4)

2. V6i dd tin cdy 95%, ¢ mau |13 bao nhiéu dé sai sb bién I3 3. (35)
3. Vi db tin cay 95%, & m3u 13 bao nhiéu dé sai sb bién 13 2. (78)
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Vi du 80

Nghién ctic clia Smith Travel cung cip théng tin v& gid mét dém
phong khach san trén nuéc M. Sir dung sai sb bién mong mubn 2
USD va gi4 tri 22,50USD cho d l&ch chun clia t8ng thé d& tim
c& mAu dé xult trong cic cu sau

1. Udc luong khodng tin cdy 90% chia trung binh t8ng thé gia
phong khach san. (343)

2. Udc luong khodng tin cdy 95% cla trung binh t8ng thé gia
phong khéch san. (487)

3. Udc lugng khoang tin cay 99% clia trung binh tdng thé gia
phong khéch san. (840)

4. Khi sai sb bién mong mudn 13 cb dinh, didu gi x3y ra téi c& mAu
khi d6 tin ciy ting. Ban s& d& xult db tin ciy 99% cho nghién ciiu

cta Smith Travel? Gidi thich?
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Vi du 79

Gié trung binh cla 1 galong x3ng khong chi é vung Cincinnati
dugc bio c4o 13 2,41 USD. Trong subt nhiing ky gia thay déi rat
nhanh, t& bao Iéy m3u céc tram phuc vu va chu3n bi bdo céo vé
gia xang thudng xuyén. Gia sit do l&ch chuin 13 0,15 USD cho gia
mét galong xdng khéng chi théng thudng, hiy dé xubt cd miu
thich hgp cho t& bdo néu ho mong mubn dé tin cay 95% va

1. sai sb bién 13 0,07 USD. (18)

2. sai sb bién 13 0,05 USD. (35)

3. sai sb bién 13 0,03 USD. (97)
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Uéc luong ti 1é p

Gia thuyét. cho ¢& miu n,
ti e miu f = % m sb phan ti c6 tinh chit A,
dé tin ciy ~.
Muc tiéu: Tim sai sb ubc lugng ¢ sao cho
p e (f —e, f +¢): khoang tin cay dbi xiing
p € (=00, f +¢): khodng tin cay téi da.
p € (f — e, 400): khoang tin cay téi thiéu.
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Phuong phap
Budc 1. xac dinh nva f.
Budc 2. tim C

UTLDX | ¢(O)=31=>C
ULTLTD | 9(C)=0,6—a = C
ULTLTT | ¢(C)=0,5-a= C

Budc 3. Tim dé chinh x4c

Budc 4. p € ( , )
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Mbt sb bai toan thudng gip

Bai toan 1. Bibty=1—avan Time.

Bai toadn 2. Bai toan nguoc. Biét e, ntimy=1—a.

Bai toan 3. Biét 1 — o va £. Tim kich thuéc m3u can diéu tra
thém.

n= [f(l—f).g—;—‘—kl

trong d6 [x]: phan nguyén trén clia x. n kich thuéc m3u can diéu
tra.
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Vi du 81

Trong mét cudc khao sat, gid tri so khdi cla ti & téng thé 13
p = 0,35, véi db tin cay 95% va sai s6 bién 13 0,05, ta nén chon
¢ m3u 13 bao nhiéu.

Vi du 83

Ti 1& phﬁn tram ngudi khdng dugc bdo vé bdi bdo hiém stic khde
trong n3m 2003 13 15,6%. M6t uy ban qubc hdi My chiu trach
nhiém thuc hién kh3o sit m3u dé thu thap thém théng tin hién tai.

1. Ban khuyén cdo c& mAu I3 bao nhiéu néu muc tiéu clia Gy ban
Vi du 82 I3 ubc lugng ti 1& cic cal nhan khéng dugc bao hiém stic khoée véi
sai s bién 1a 0,03? Sir dung dd tin cay 95%.

2. Tuong tu ciu 1, véi dd tin cdy 99%.

Véi d6 tin cdy 95%, ta nén Iéy m3u c6 kich thudc bao nhidu d&
thu dugc mét sai sb bién 13 0,03 cho wéc lugng téng thé. Gia sir
rin dif liu qua khit khéng cé hidu lyc dé xdy dung gié tri so khdi
cta p. (1068)

GV: Hoang Dic Thing (hdthang@sgu.edu.vn) NGUYEN LY THONG KE KINH TE (867001, 45 Tiét)

GV: Hoang Dic Thing (hdthang@sgu.edu.vn) NGUYEN LY THONG KE KINH TE (867001, 45 Tiét)

» Giai
Vi du 84 1 %=

o= n=

Chii mét kho cung cp son mubn uéc lugng luong son chifa trong Goi u (thuing) 1a lugng son trung binh chia trong 1 thuing.
mét thiing dudc san xut tir mdt day chuyén cong nghé qubc gia. v = ==

Biét ring theo tiéu chuin cla diy chuyén céng nghé dé, dé lach o(C) = = C=

tiéu chusn cla luong son I3 0,08 thung. Diéu tra mét mau 50 ==

thung dugc lugng son trung binh |3 0,97 thung. Véi db tin cdy =puc

99% h3y uéc uong. 2.9(C)=0,5—a=

1. Luong son trung binh chia trong 1 thung. = C=

2. Luong son trung binh téi thiu chia trong 1 thung. ==

3. Néu chii kho mubn uéc lugng son trung binh trong thiing dam =puc

b3o db tin cay 99% va db chinh xac 2% thi can diéu tra thém bao
nhiéu thung nita.
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= n— Gia ban clia mot !oai thiét bi (USD) trén thi trudng la l:,)ién ngiu
nhién c6 phan phdi chuidn. Mét ngudi dinh mua loai thiét bj nay,
kh3o sat ngu nhién tai 8 clia hang dugc ban gia trung binh
137,75 USD véi db lach chuan 7,98 USD. Véi dé tin cay 90%, hdy
uéc luong gid ban trung binh cla thiét bj.

Giai

X = s = n=
V= - o=
C:t(n—l,%>:

=¢e= 2

=pel , )
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Vi du 86

Cho m3u 25 c4 thé, dem cén ta cé cic két qui

0.63 0.65 0.73 0.60 0.65 0.77 0.82 0.64 0.66

0.72 0.79 0.74 0.45 0.66 0.52 0.62 0.76 0.66

0.84 0.87 0.76 0.54 0.64 0.75 0.77

1. Tinh ky vong, phuong sai miu.

2. Tim khodng tin cdy cla cin ndng trung binh véi dé tin ciy 95%.
3. D& c6 d6 chinh xac 0.01 cin c6 ¢& m3u bao nhiéu.

GV: Hoang Dic Thing (hdthang@sgu.edu.vn) NGUYEN LY THONG KE KINH TE (867001, 45 Tiét)

Quan sat ngiu nhién 200 lo thubc trong mét 16 hang I6n, ta thiy
¢4 17 lo khéng dat tiéu chuan. Hay udc lugng ti 1& thudc khéng
dat chuin & db tin cdy 95%.

Giai

S f=
~p(C)=2L=0415=C
_E 2

-pe€
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Vi du 88
Ly ngu nhién 200 san pha“;m trong mét kho hang thiy c6 25 phé
pham.

a. Néu mubn db chinh x4c ciia wéc luong 13 & = 0.035 thi db tin
cdy cla udc lugng 1a bao nhiéu?

b. Néu mubn d6 chinh x4c I3 0.001, db tin cay 95% thi cin kiém
tra thédm bao nhidu san pham.

Giai
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v

7= ©(1,50) = 0.4332 = v = 0.8664
b. f =0.125 ;e =0.001 Yy=1—a=0.95
0.95

= n= [(0.125) (1 - 0.125). 1.9 ] 41— 420175+ 1

*0.0012
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