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PHAN TANG TRONG BAI TOAN CHQN MAU NGHIEN CUU
SIMPLE RANDOM SAMPLING AND STRATIFIED RANDOM SAMPLING
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Toém tat - Ngay nay toan hoc thdng ké dwoc Lvng dung rong rai
trong nhiéu linh vuc khac nhau, b&i nhitng wu diém cta phwong
phap nay la cho két qua trung thuwc, khach quan véi sai s6 ) twong
dm nhé. S& dung phuong phap nay bét budc phai l&y mau, cac
mau déc lap v&i nhau va dai dién cho mot mién nao do. Tén tai mot
thuc té, khong it trwong hop mau duoc lay, lai khong dai dién trung
thwe va khach quan cho tong thé nghién ctru, dan dén cac két qua
nghién clru khdng mong muon, tham chi trai voi thue tién. Bai bao
nghién ctru hai phwong phap l4y mau ngau nhién (Phuong phap
l&y mAu ngau nhién don gian va Phwong phap | lay mau ngau nhién
phan tang). Két qua nghién ctru cho thdy, mau ngiu nhién phan
tang tuy phtrc tap, tn nhiéu thai gian va chi phi nhung lai cho do
chinh xac cao hon méu ngu nhién don gian.

T khéa - mau; ngau nhién; mau ngdu nhién; mau ngéu nhién don
gian; mau ngau nhién phan tang.

1. Pat van dé

Trong thuc t&, ngudi ta thuong phai nghién ctru mot dac
tinh ctia mot tap hop nao d6 nhu: mirc d§ hai long cua khach
hang dbi voi san pham ciia doanh nghiép, kiém tra an toan
thuc phém cua kho hoa qua, trinh d§ van héa cia moét khu dan
cu,... Pé xtr Iy va rit ra cac két luan can thiét, doi khi nguoi
ta str dung phuong phap nghién ctru toan b, tuy nhién viéc ap
dung phuong phéap nay gap phai khéng it kho khan nhu:

- Néu quy mé cua tap nghién ctru 16n thi viéc nghién
clru toan bo s& doi hoi nhiéu chi phi vét chét va thoi gian;
¢6 thé xay ra truong hop tinh tring hodc bo s6t mot sb phan
tir trong viing can nghién ctru. Do d6, doi hoi phai dua ra
duogc cac giai phap tdi wu, chi tiét, chat chd va that khoa
hoc dé han ché sai s6t khong mong mudn trong qué trinh
thu thap sb liéu ban dau.

- Trong nhiéu truong hop khong thé nam dugc toan bo
cac phan tir ctia tap can nghién ctru, do d6 khong thé tién
hanh nghién ctru toan bd dugc.

- Néu cac phan tir ciia tap hop lai bi pha hiy trong qué
trinh nghién cru thi ciing khong tién hanh nghién ctru toan
bo duoc.

Dé két qua phan anh mot cach trung thyc khach quan,
nguoi ta thuong nghién ciru trén mot tap nhdé hon goi la
mau, tir tap 16n goi 1a tong thé dé phan tich, xtr 1y va dua ra
két qua can thiét. Van dé dit ra can chon mau dai dién nhu
thé nao, dé mang ddy dii cac dic tinh ctia tong thé, tir 6 ¢6
thé dwa ra dugc cac két luan nhanh chéng, kip thoi ma giam
chi phi, nhung vin dam bao d¢ chinh xac can thiét.

Bai bao nay 1a két qua nghién ctru duya trén co sé hai
phuong phap lay miu ngau nhién don gian va liy mau ngau
nhién phén ting ciia 1y thuyét xéc sut - thong ke, dé dua ra
nhitng két luan danh gia vé hai phuong phap chon miu ngiu
nhién ph bién thudng duoc st dung, tir d6 giup cac nha
thong ké van dung linh hoat khi xir Ii thong tin can thu thap.

Abstract - Mathematical statistics has been used in various areas
because of its accurate and objective results, and relatively small
errors. Using statistics in research involves the collecting of
samples, or a set of independent samples representing a whole
group. There remain, however, cases where sample selection is
not unbiased, the samples do not accurately represent the whole
population, and then the results are undesirable and even contrary
to the law of practice. In this paper, we present our study of two
random sampling methods: simple random sampling and stratified
random sampling. While stratified random sampling costs and is a
complex and time-consuming process, its accuracy is higher than
that of simple random sampling.

Key words - sample; random; random sampling; simple random
sampling; stratified random sampling.

2. Phwong phap nghién ciru

2.1. Phuwong phdp liy mdu ngéu nhién don giin [3]
Léy mau ngﬁu nhién don gian la phuong phap chon

ngiu nhién n phan tir trong sON phan tr da cho. Tu day ta

¢6 hai phuong 4n ldy mau: 1dy mau ¢ hoan lai va khong
hoan lai.

e Truong hop: Lay mau ngiu nhién ¢6 hoan lai

Ta rdt ngdu nhién mot phan tir, sau do lai tra phan tir d6
ve tap hop ban dau. Cir ti€p tuc nhu vady cho dén khi rat
duoc n phan tir. Cac phan ti rit ra tra lai cho tong thé nén
phuong phap nay goi la lay mau ngau nhién c6 hoan lai.

e Truwdng hop: Liy miu ngiu nhién khong hoan lai

Ta rat ngdu nhién mot phin tr, sau d6 lai tiép tuc rat
ngau nhién phan tir thr hai. Cur tiép tuc nhu vdy cho dén
khi rat duoc n phan tir. Cac phan tu rat ra khong tra lai cho
tong thé nén phuong phap nay goi 1a lay mau ngau nhién
khong hoan lai.
2.2. Phwong phdp ldy méu ngéu nhién phin ting [2]

Tong thé nghién ciru ctia N phan tir dugc chia thanh cac
tap con gdm N1, N2, ..., Ni_phan tir khong tring 13p sao cho:

N1+ No+...+ N.=N

Céc tap con goi 1a cac ting. MAu dugc rut ra tir mdi ting
va viéc lay mau 1a doc 1ap voi nhau doi voi céac tang. Co
mau trong cac tang ky hiéu boi ng , Nz, ..., n_ tuong ung
(n1+n2+...+n_=n).

Néu mbi tang ldy ra mot mau ngau nhién thi tat ca cac

x x x \ n n
mau do6 goi 1a mau ngau nhién phan tang. Khi =
N, N

ky hi¢u f, = f Vh tic la ty sudt ldy mu giéng nhau trong
tat ca cac tang Sy phan tang nay goi la sy phan tang v0i 0
luong nn ty 1€.
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3. Két qua va thao luin
3.1. Pdnh gid diéu kign thuc hién méu ngdu nhién phin
ting va mdu ngéu nhién don giin

Ca hai phuong phap déu lay miu ngiu nhién nén xac
suét ctia moi phén tir d4 biét va ¢6 xac suat chon nhu nhau,
nghia 1a tir danh sach tat ca cac ca thé trong quan thé dinh
chon mAu, ta chon dbi tuong dén khi du mau. Tuy nhién,
mAau ngau nhién phan tang doi hoi sy thay doi trong tang
phai nho, tuc la cac tang phai c6 cac déc diém chung nhur
yéu t ving mlen gi61i tinh, nhom tuo1 .. Nhung su thay
dobi gilta cdc tang phai da 16n dé mdi tang dugc xét nhu
mot tong thé riéng biét, doc lap, tir do trén mdi tang co
thé lya chon phuong phap 1dy mau pht hop hodc hiéu qua
vé gia nhat. Vi du: Mot toa soan bao mudn tién hanh
nghién ctru trén mot mau 1000 doanh nghiép trong nudce
vé su quan tim ciia ho v6i to bdo nham tiép thi viéc dua
thong tin quang céo trén bao. Toa soan ¢ thé can clr vao
cic tiéu chi: ving dia 1y (mién Béc, mién Trung, mién
Nam); hinh thtre s¢ hitu (quéc doanh, ngoai quéc doanh,
cong ty 100% vén nudc ngoai,..) dé quyet dinh co ciu
mAu nghién ciru. S6 lwong mau trén ting tang cd thé thuc
hién theo hai cach: c¢6 thé dwa vao ti 1& ¢& dan sb tai ving
d6 véi tong thé, chang han véi miu hai tang: thanh thi
60% tong thé va nong thon 40% thi véi c& mau 5000, ta
lay tang thanh thi 3000 va tang néng thon 2000 hodc ¢
mau dugc chon twong duong giira cac ting. Vi vay, miu
ngiu nhién phan ting phai lya chon dugc bién phan tang
hop li, do d6 khé thyc hién hon miu ngau nhién don gién
3.2. Ddnh gid vé thoi gian va chi phi cia méu ngiu
nhién phén ting va mdu ngéu nhién don gtan

V6i bai toan 1dy mau nghién ciru, ¢& miu thuong kha
16n v6i pham vi diéu tra rong nén khi tién hanh phan ting
téng thé, nha thng ké phai diéu tra d& ndm 16 dwoc cac dic
diém ctia ving dan cu khao sat nhu: yéu td dia 1y, trinh do
vin hoa, ti 18 gi6i tinh,... dé tong thé phan chia thanh cac
nhom nhé thuc sy doc 1ap, phan biét nhau. Do d6, khi tién
hanh 1y mau ngiu nhién phén tang s& t6n nhiéu thoi gian
va chi phi hon.

3.3. Pdanh gid vé dp chinh xdc twong doi giiva méu ngiu
nhién phén ting va mdu ngéu nhién don giin

3.3.1. So sdnh d chinh xdc twong doi giita hai mdu ngdu
nhién

Dinh 1i sau cho ta két qua mau ngiu nhién phan ting
chinh xac hon mau ngau nhién don gian.

e PDinhlil

Ky hiéu: N 1a tong sb phan tir & tang h cua tdng thé va
Vian , Vprop 1a phuong sai cua trung binh wéce lugng cua mau
ngiu nhién don gian, miu ngiu nhién phan ting véi sb
lugng ti 1€

Néu ti s6 1/ Npco thé bo qua duoc (tic 1a kha nho so
le l) thi Vprop < Vran .

Chirng minh:

Theo dinh nghia

2
S
Vian=(0-f)—
n (1.1)

v s w2
prop = h*h
(1.2
Trong do:
S2 |— yhi h
h Ny, -1 ‘
h la phuong sai chan thuc tang h;
N
N 1a trong s tang h;
N, 2
23 (v V)
2 _hizt T
N-1 1a phuong sai ciia tong thé.
Nh 12
(N-Ds? X3 (yh_ —Y)
Ta co: =1\
Ny 2 >
~(N-DS°=3 (yh —Yh) +2Nh(vh —Y)
hi=1\""i h

2 2 v G
= (N-1S* =3 (N, S + >N, (Y, -Y
w(Np =15y +2 h(h ) L3)

Néu s6 hang 1/Nh b6 qua duoc va do d6 1/N bo qua
duoc thi (1.3) tré thanh:

=z wsf ez (V)

(1.4)
Do @6, tir (1.1) va (1.4) ta co6:
2
S
Vran =(1-)—
n
_1-f 1- —\2
1_ — 2
=Vran =Vprop + -~ W (Y,-Y)  @s)

Diéu duoc chirng minh.

e Vidu

S6 dan cua 63 tinh, thanh phd cia nudc ta nam 2012
duoc the hién trén Bang 1 (so ligu lay 0 [5]). Cac thanh phd
duoc sap xép theo hai tang, ting dau tién gom 41 tinh,
thanh pho va tng thir hai gom 22 tinh, thanh phé con lai.
Tong s6 dan trong tat ca cac thanh pho duge ude luong tir
mot ¢& mau 23.
88772,9

Ta tinh dwoc tong thé day du: ¥ = ~ 1409,09

2172409082 _ 63 1409 ()92
62 62

=>S?~ 1486 326,24

Bdng 1. Ddn §6 cdc tinh, thanh pho”' cua nuoc ta nam 2012
(don vi: nghin nguoi)

§% =

T?mg
h=1 h=2
Tinh(TP) S6 dan Tinh(TP) S6 dan
Ha Noi 6844,1 |Ha Nam 790
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Vinh Phuic 1020,6 [Ninh Binh 915,9 $?, ~ 33 968,18; N, =22
Béc Ninh 1079,9 |Ha Giang 758
Quang Ninh 1177,2 |Cao Bing 515,2 40
Hai Duong 17351 |Béc Kan 301 = Vprop = ﬂ[* 1858 415, 82*@ -33968,18]
Hai Phong 1904,1 thyen Quang 738,9 :>Vprop ~ 33714, 48
Hung Yén 1145,6 |Lao Cai 646,8
Théi Binh 1787,3 |Yén Bai 764,4 . Nhén xét: Trong vi du nay, mau hai ting dugc phan
Nam Pinh 1836,9 |Lang Son 744,1 tang tuong doi hop 1i, tinh dai dién Va khai quat hoa cao
Thai Nguyén 1150,2 |Pién Bién 5193 (hai tang c6 phuong sai chénh Iéch gan 55 lan). Ket qua
Bic Giang 15885 Lat Chau 3975 mau hai tang véi s6 lugng ti 1¢ 1a chinh xac hon miu ngiu
Phi Tho 1335'9 Hoa Binh 806,1 nhién don gian (d¢ chinh xac tang hon 18,95%). (1)
Son La. 1134‘3 Quaéng Binh 857'9 33.2. Biéu chinh 3 chinh xdc trong mau ngdu nhién phdan
Thanh Hoa 3426,6 |Quang Tri og1 | ‘amg o ‘ i
Nghé An 2952 |pa Ning 9738 . Trong mau ngau nhién phan tang, gia tri ¢& mau ny &
Ha ﬁnh 12305 |Phd Yen 8772 tang h tuong tng dugc lya chon c6 the lam cyc ti€u Vprop
Thira Thicn Tod 1114'5 Ninh Thia 576'7 tire lam tdng d0 chinh xéac. Di€u ndy duoc the hi¢n trong
ta 2 uen Hue : 11 _van : dinh li vé sy phan bé Neymann.
Quang Nam 1450,1 |Kon Tum 462,4 Dinh 1i 2 (St pha bé N 4
Quang Ngii 1227,9 |Dac Nong 5432 * Dinhli2 (Sy phin bo Neymann) [4]
Binh Dinh 15018 |Binh Phudc 9127 Trong mau ngau nhién phan tang, Vprop nho nhat voi
Khanh Hoa 1183 |Hau Giang 769,7 tong & mdu n c6 dinh néu
Binh Thuén 1193,5 |Bac Liéu 873,4 N h 'Sh
\ - n,=Nn——m——
Lan CEVII 1342,7 h TN 'Sh
bac Lac 1796,7
Lam Déng 1234,6 Khi do, thay gia tri nn vao cong thirc phuwong sai trung
Tay Ninh 1089,9 binh wéc lugng cia mau ngau nhién phan tang, ta duoc:
Binh Duong 1748 2
- ; >W,. S >2W, S
Pdng Nai 27208 min prop = (2 W, h) _="h"h
Ba Ria-Viing Tau 1039,2 n N
TP HCM 7681,7 Bay gi0, ta s€ xdy dung cong thirc xac dinh mirc chénh
Long An 1458,2 léch cao nhat vé d9 chinh xac c6 thé dat dugc gitta viéce
Tién Giang 1692,5 chon mau nghién ctru 1a mau ngau nhién don gian va mau
Bén Tre 12585 ngau nhién phan tang.
Tra Vinh 1015,3 Ta ¢0: Vprop = Vprop™"
Vinh Long 1033,6 min 1 2 2
: VAR = [ ZWhsZ-(=Whsn)? |
Pong Thép 1676,3 prop prop = 1y | ZWhS ~(2WhSh) 2.1)
An Giang 2153,7 T (2.1) va (1.5), ta co:
Kién Giang 1726,2
< min 1-f el G 2 2
Cin Tho 12141 Vran V™" prop = W, (Y%, =Y) "+ [ Zwhs?-zwhsn)?
Soc Trang 1301,9 (2.2)
Ca Mau 1217,1 He thirc (2 2) biéu din do chenh lech gitra phucmg sai
. P S cua mau ngau nhién don gian va mau ngau nhién phan tang
B 2. T
. ting 2. Tong va tong binh phirong tbi uru nhat.‘Dat vé phai cua hé thire (2.2) bing A thi A gobm
Tang Zyhi Zyni® 2 thanh phan: thanh phan dau tién (s0 hang sau dau “=”)
h=1 73420,6 205814253,6 the hién do 1éch gifra cdc trung binh tang, so hang con lai
h=2 15352,3 11426654,55 1a sy chénh Iéch gilra mau phén tang ti 1¢ va mau phén tang
) 88772,9 217240908,2 t0i uru.
- V&i mau ngiu nhién don gian: Str dung hé thire:
a-b
(- f)S_2=N_nS_2 Va-vb == (a>0b>0
N n
40 1486326, 24 :
SV, = SR 41030,4 Ta co:
63 23 \/\/_ F
_ e x A A s A 1 A 2 1A. prop = —_——
V61 mau phan tang hai tang véi so luong ti 1€: van + Nran - A
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y
m_ ’Vminprop _
\/(1 f) \/(1 f)

(2.3)
voi
2

A= l_nf%wh (\a —\7) + %[thsﬁ—(Zthh)z}

He thirc (2.3) cho ta két qua can tim. (I1)

4. Két luan

_Bai bao nghién ctru hai phuong phap ldy mau: Lay mau
ngau nhién don gian va lay mau ngau nhién phan tang dwa
trén co s& Toan Ly thuyét Xac suét - Théng ké.

Tir dinh nghia, bai bao dwa ra két qua, danh gié, so sanh
vé thoi gian, chi phi va d chinh xac ciia hai phuong phap
lay mau ngau nhién khi tién hanh thu thap mau dai dién.
Panh gia nay dugc kiém chimg trong viée xir 1y s6 liéu khi
chon miu nghién ctru trén téng thé 1a dan sd céc tinh, thanh
phd nudc ta nam 2012. (111)

Tt nhiing két qua trén, nghién ciru da chi ra duoc lay
méu ngdu nhién phan tang tuy phirc tap, tén nhiéu thoi gian
va chi phi nhung cho két qua chinh x4c hon so véi cach lay
mau ngau nhién don gian. Hon nira, dva vao dinh li vé su
phéan bo Neymann trong mau phan tang thi su chinh xéac
cua mau ngau nhién phén tang hoan toan c6 thé diéu chinh
ti uru nhat (d6 chinh xac 16n nhit ¢6 thé). Tac gia ciing xay
dung dugc cong thie (2.3) xac dinh gia tri mirc chénh 1éch
vé do chinh xac cao nhét c6 thé dat dugc khi chon mau
nghlen curu 1a mau ngau nhién phan tang ly tuong (mau
ngiu nhién phan ting tdi uu) va chon miu 13 miu ngiu
nhién don gian. (1V)

Két qua nghién ciru 1a co sé khoa hoc cho viée tng
dung vao thyc tidn dé giai quyét cac bai toan ldy mau cé
nhiéu tham sé dua ra két qua toi wu.
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