Chwong 2

U'6éc lwong va kiém dinh gia thiét

Klem dinh gi thiét 1a mot bai toan hay ip trong tﬁ)ng ké. Pam vi nghién &¢u kha Hng va
vé mat ly thuyét c6 nhing vin dé kha phirc tap réu mubn giai quyet that ty my, chinh x&c.
Trong chrong nay chtrinh By mot vai bai toan Kim dinh gi thiét cu thé lién quandén cac
bién dinh krgng. Chrong sau & tiép tuc kiém dinh gi thiét voi bién dinh tinh. Nheng taréce
hét can gisi thiéu chung ¢ gia thiét vadéi thiét va hai lai sai hm mic phai khi kiém dinh.

2.1. Gia thiét va doi thiét

Khi khao séat nét tong thé (haic nhiéu tong thé) va xem xét rit (haic nhiéu) bién ngiu nhién
co thé dua ra ndt gia thiét naodo lién quantén phan phi caa bén ngiu nhién hac réu biét
phan pli rdi thi dua ra gi thiét vé tham $ cua tng thé. Dé co the dua ra ndt két luan thdng
ké naodd dbi vai gia thiét thi phii chon mau ngiu nhién, tinh thamdsmau, chon mic y ngha
a saudo dua ra Kt luan.

Bai toan kém dinh tham & © cia phan phi c6 dang Hy : © = O, Vi O, la Mt b d& cho nao
d6. Két luan thong ké cé dng: “chip nhan Hy” hay “bac  Hy”. Nhung réu dat van dé nhe
vay thi cach gii quyét hét sic khd, vi rgu khdéng chp nhin Hy: © = O, thi diéu d6 c6 nghia
la co tié chip nhan mot trong vd  © khac®,, dodd thuong dua ra bai toan ebi dang a1
thé hon nira: cho ga thiét Ho vadéi thiét Hy, khi két luan thi hdic chip nhin Hy haic bac b
Ho, va trong teong hop nay, tuy khong hoan toamoing duong, nheng coi nhr chip nhan dbi
thiet H.

Néu chip nhin Ho trong IGc gi thiét dang & H thi mic sai lam loai Il va xac st mic sai
lam nayduoc goi la rii ro loai hai 3. Ngugc lai néu bac 16 Ho trong ldc ga thiet dung chinh
la Ho thi mac sai lam loai | va xac sat mac sai hm dé goi la rai ro loai moét a.

Quyét dinh
Gia thiét Bac b Ho Chip nhin Hy
Ho dung Sai lam loai | (a) Quyét dinh dung
Ho sai Quyét dinh ding Sai lAm loai Il (B)

Nhu vay trong bai toan Kim dinh gi thiét luén luén co hai lai rui ro, loai | va loai I, tuy
van d& ma ntn manh laai rai ro ndo. Théng thong ngroi ta hay ép trung cha y vasai lam
loai | va khi kiém dinh phii khdng ct¢ sao chaii ro loai | khdng wrot qué ndt mac o goi la
mirc y nghHa.
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Truéc hét xem xét @ thé bai toan kim dinh gi thiét Ho: © = O, ddi thiét Hi: © = Oy v6i O
la mot gia ti khacO,. Pay la bai toan Kim dinh gi thiét don. Quy #ic kiém dinh cin ar vao
hai gia ti cu thé ©1va 0, vao mirc y nghia o va con @n ar vao & sai hm loai hai. Viéc nay
vé ly thuyét thong ké khong gp kho khin gi.

Saudd mo rong quy fic sang cho bai toandn dinh gi thiét kép. H: ©20,; © > 0, haic
© < Oy, viéc md rong nay co kho kin nhrng cac nha nghiénra ly thuyét xac sit théng ké
da gii quyét duoc, dodd e sau khi kém dinh gia thiét Ho : © = ©, 6 thé chon mot trong 3
doi thiét Hy sau:

Hi: © # O, goi la ddi thiét hai phia

Hi: © > O goi 1a déi thiét phii

Hi:© < O, goi la ddi thiét trai
Hai dbi thiét sau @i 1a ddi thiét mot phia. VEc chon dbi thiét nao ty thupc van dé khao sat

cu thé. Trong plam vi tai liéu naydé cap chi yéu dén ddi thiét hai phia hay congj la hai
dudi.

2.2.  Uéc lwgng gia tri trung binh p cia bién phan phéi chuin N(y, 6.
2.2.1. Uéc lwong p khi biét phwong saic®

Dva vao ly thugt xac sit co thé dua rauéc lwong gia ti trung binh gan thé (u) theo céc
budc sauday:

+ Chon miu dung trong n, tinh trung binhdng X

+ O mac tin Gy Pda cho &y a = 1- P, sau6 tim gia ti t6i han Zg2) trong king 1 (hamd(z)
tim z sao chab(z) =1 -a/2)

+ Khaang tin @y d6i xirng & mac tin cy P:

g g

i—z(a/Z)Tsys i+z(a/2)\/_
n n

Vi du 2.1: Khéi lugng bao tiic an gia stc phan i chudn N(,0%) véi o = 1,5kg. Can th

25 baoduoc khji lrong trung binhx = 49kg. Hayuroc luong ky vong i vai muc tin iy P =
0,95; z (0,025) = 1,96

15 15
49 - 196 —< 4 <49 +196 —
/25 H /25

N

49 -0,58& p < 49+ 0,588

48,41kg< P < 49,59kg
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2.2.2. Uéc lwgng p khi khdng biét phwong saic?
Dva vao phan phi Student c6 thdua raudc luong p theo cac béc sauday:

+ Chpn mau dung trong n, tinh trung binhdmg x vado léch chuin s.
+ O mic tin cy P By o = 1- P, tim gid irtéi han t(@/2, n-1) trong bng 2, &t a/2, dong n-1
+ Khaang tin dy déi xang ¢ mac tin cy P:
S S
Jn Jn

Vi du 2.2: Can 22 con gauogc khdi luong trung binhx = 3,03kg; s = 0,0279 kg. Haxoc
lwong 1 véi muc tin cy P = 0,98;a = 1- P = 0,02;0/2 = 0,01 t(0,01;21) = 2,518

303- 2,518‘/%9 < u< 303+ 2,518‘/&279
22 22

U
3,03- 0,089 < p < 3,03+0,089
294kg < p < 3,12kg

X-t(a/2,n-1 SusxX+t(a/2,n-1

2.3.  Kiém dinh gia tri trung binh p cia bién phan phdi chuian N(u, o).
2.3.1. Kiém dinh gia thiét Ho: p = po khi biét o°

Tién hanh kém dinh theo cac cacudéc sau:

+ Chon mau dung trong n, tinh trung binhéng x

+ Chon mic y nghaa

+ Tim gia ti toi han z(@/2) réu kiém dinh 2 phia hac z@) néu kiém dinh mbt phia

(X~ ) _ (X= o}V
g g

Jn

So sanh #y va z ti han dé rat ra Kt luan theo nguyénit sau:

+ Tinh gia ti thuc nghém Zmy =

Két luan:

Véi Hi:p# po (Kiémdinh hai phia)
Néu (Zry O (gid ti tuyét déi cua Zrw) nho hon hay Bing z@/2) thi ctip nhin Ho néu ngroc
lai thi bac & Ho, tirc la ctip nhin H;.

Vé6i Hi:p> po (Kiém dinh mbt phia)
Néu Zry nho hon hay ting gid ti téi han z(@) thi chip nhin Ho, ngroc lai thi chip nhin Hy.

Véi Hi: p<po  (Kiém dinh mot phia)
Néu Zry 16n hon hay Bing gia ti t6i han - z@) thi chip nkan Ho, ngroc lai thi chip nkan Hy.
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Vi du 2.3: Nudi 100 con @u theo nét ché do riéng. Mic dich aia thi nghém 1a xem ch do
nay co lamang khdi lugng aia aru mot nam tuoi hay khong. Bét ring 100 éru nayduoc lay
MAu tir mot quan the co khbi luong trung binh it nam tuoi 1a 30 kg va plrong sai la 25 kg2.
Gia thiét tang trong phan pbi chuan N(u,25), hay kém dinh gi thiét Ho: p = 30dbi thiét Hy:
1> 30 ¢ mic a= 0,05. Bét rang khi luong trung binh ga 100 ¢u thi nghém la 32 kg.

_ (32-30)4/100

Z
™ 5

=4; 2(0,05) = 1,64

Két luan: Vi Zry > Zut nén gi thiét Ho bi bac B, nhr vay ting trong trung binh khéng pihla
30 kg. CI¢ d6 nudi moi d& lam ting khbi lwong aru mot nam tudi.

Vi du 2.4: Mot mau cho trge gom 100 bo 8a c6 @n lrong sta mbt chu kK tiét sira trung binh
la 3850kg. $ bo nay co xéit phat fr quan thé c6 gia ti trung binh la 4000kg véd léch chiin

la 1000 hay khéng? &isr san lwong dta dia quin thé tudn theo phan phchuan N((u,10002).
Hay kiém dinh gi thiét Ho: u = 4000d6i thiét Hy: p # 40000 mic a= 0,05

(3850 - 4000)~/100 _
1000

Zin= -15 = ZnO=15  z(0,025)=1,96

Két luan: CHip nhin Ho, $5 bo sra néu trén xit phat tr mot quan thé bandau cé sn lrong
sira chu K 1a 4000kg.

2.3.2. Kiém dinh gia thiét Ho: pt = po khi khong biét 6?

bay la twong hyp phd bién khi kiém dinh gia ti trung binh éa phan pbi chuan. Tién hanh
cac hrdc sau:

+ LAy mau dung rong n, tinhx va §

+ Tinh gia ti T thuc nghém Ty (X ’UO)\/_

+ Tim gié ti t6i han t(@/2, n-1) \6i kiém dmh 2 phia hac tim t@, n-1) réu kiém dinh 1 phia
trong hking 2.

Két luan:

Vé6i Hiip# po (Kiémdinh hai phia)
Néu OTry Ci(gid tri tuyét doi cia T) nhd hon hay king t(@/2,n-1) thi clp nhin Ho néu
nguoc lai thi bac b Ho, tac la chip nhan Hy

Véi Hi:p> po (Kiém dinh mot phia)
Néu Try < t(a, n-1) thi clip nhan Hy, ngroc lai thi chip nkan Hy

Véi Hi: u<po  (Kiém dinh mot phia)
Néu Trny = - t(a, n-1) thi clip nkan Ho, ngroc lai thi chip nhan Hy.
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Vi du 2.5: Thoi gian mang thai @ bo phan pbi chuin N(285¢%). Theo ddi thi gian mang
thai (ngay) @a 6 boduoc cac 8 liéu

307 293 293 283 294 297

Kiém dinh gi thiét Ho: p = 285 ngay ddi thiét Hi: p # 285 ngay

(307+ 293+ 293+ 283+ 294+ 297) _ 1767

Tinh X= =2945
6
307° +293 +....+ 294 + 297°) —@
= 5 6 - 599; s=,/599 =7,7395= 7,74
Ty = (2945-289 x /6 = 95 _ 3007; t(0,025;5) =2,571
774 316

Két luan: Vi | Tyl = 3,007 > t(0,025;5) nén bad bl nhur vay thoi gian mang thai khong
phai 285 ngay

Vi du 2.6: Trongdiéu kién chin nudi binh tixdng, rong sra trung binh ga mdt con bo 1a 19
kg / ngay. Trong it dot han, ngroi ta theo dbi 25 con bo vrgc hrong dra trung binh 17,5
kg/ ngay,do léch chudn s = 2,5 kg. Gi thiét lugng sra phan pbi chuin, hay kém dinh g
thiét Ho: 1 = 19 \6i ddi thiét p < 196 mc a = 0,05.

_ _ (75-19)y/25
25

Két luan: Try < - 1,711 nén githiét HO bi bac [, nhr vay sin lugng sta trung binh khong
con la 19 kg / ngayitra ma tlp hon.

TN

3:  1(0,05;24) = 1,711

2.4. Kiém dinh hai gia tri trung binh caa hai bién phan phéi chuan

Gia sir chiing ta c6 haidhg thé va theo d6i rot bién dinh lrong X naodo, vi di khdi luong
sau 6 thang nudiua haidan ga, ang sut caa hai gbng IGa, Ang sut caa mjt gidng ngd khi
bon theo hai céng it phan bén khac nhawrsluong mot loai qua khi trdng theo hai khing
cach hang . ..

Chuing ta gi bién X trén tng thé ther nhit 1a X, (phan pli chudn N(u1,0:9) va bén X trén
tong thé thir hai la X (phan pki chuin N(u2,027)). Dé so sanhuy va, ching ta phi chon
mau. C6 hai cach an mau: Chon miu theo cip vachen mau déc lap.

2.4.1. Chon miu theo cip

Tir tong the thir nhit ta clon mot mau n ca t duoc cac gid firxa, Xp, . . . % , tir tong the thu
hai clon mt mau aing gm n ca thk duoc yi, yo, . . ., W

Giita hai miu nay c6 ndi quan & cip, trc 1a cé n @p (x, y;) (i = 1, n). Cac #p nay hinh
thanh do khi cbn miu tada ding niing quan A cip nhr quan i gia dinh (w chong, anh
em, thi d chon n 6 chim saud6 kit chim duc vao nu dai dién cho bng thé chim duc, bit
chim céi vao riu dai dién cho bng thé chim cai), quan trude sau (thi d céa tié dugc do
mot chi s5 trudc khi dung thée va $ liéu naydai dién cho 6ng th true khi dung théc,
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mét thoi gian sau khi dung the lai do lai chi s6 va $ liéu naydai dién cho bng tré sau khi
dung thwc), aing c6 khi cac #p nay la cacap 9 liéu do chang tadtri thi nghém theo ép:
chon 2 6 rdng, mdt 6 rwng(hay ndt chubng) ko tri gidng thr nghiém, mdt 6 ruwng (bt
chudng) bb tri gidbng ddi chang.

Viét lai s liéu dudi dang hai §t hay hai hangdi tinh hicu 5 d = i - ;

Xl Xl X2 P X]
X Y1 Y2 e W
d (0] do e G

Tiép theo tinh gia trtrung binhd vado léch chuin g

Gia thiét Ho: p2 = g d6i thiét Hy: pp # Py duoc chuyén thanh H: pg = 0 d6i thiét Hy: g2z 0
(twong tr Hi: to > Pz chuyén thanh H: pg> 0 va H: gz < pi chuyén thanh H: pg < 0).

O mirc y nghaa viéc kiém dinh ¢pm céac xéc sau:

+ Tinh gia ti thuc nghém Ty = @
S

+ Tim gia ti toi han t(@/2, n-1) rfu kiém dinh 2 phia hac t(, n-1) réu kiém dinh nbt phia
bang 2

Két luan:

+ Kiémdinh hai phia it po # 1
Néu OTO< t(@/2, n-1) thi cBp nhan Ho, ngroc lai thi chip nhan Hy

+ Kiém dinh mot phia H: g2 >
Néu Tn < t(a, n-1) thi clip nhin Ho, ngroc lai thi chip nhan Hy

+ Kiém dinh mdt phia H: p2 < s
Néu Ty = - t(a, n-1) thi clap nhn Ho, ngroc lai thi chip nhan Hy

Vi du 2.7: Tang trong (pound) aa 10 ¢p bé sinhddi gidng het nhau argi hai cké ¢6 cham
séc khac nhau (A va B). Bé trongng cip dugc bit thim ndiu nhién ¥ mot trong hai cach
chim séc. Ga thiét taing tlong c6 phan pi chuan. Hay kém dinh gi thiét Ho: Tang trong
trung binh¢ hai cach cim séc nle nhau,déi thiét Hy: Tang trong trung binh khac nhauhai
cach clim s6c Wi muc y nghiaa = 0,05. $ liéu thuduoc nhr sau:

Cap sinhdoi 1 2 3 4 5 6 7 8 9 10
Tang trong & cach A 43 39 39 42 46 43 38 44 51 43
Tang trong ¢ cach B 37 3 34 41 39 37 35 40 48 36
Chénh éch (d) 6 4 5 1 7 6 3 4 3 7

h = 10 d=46;  §=1955 Tn= 46J10 _ 7.44;  1(0,025:9) = 2,262

1955
Két luan: Bac 1 gia thiét Ho, chip nhan Hi: “Tang trong trung binhy hai cach cim soc la
khac nhau”.
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Vi du 2.8: C6 15 tai phdi hop tham gia tir nghiém khiu phan in binh tlrong (A) va kHiu

phan an c6 B sungddng (B). Moi trai lay 2 khu nudi dn twong tr vé moi mit saudé chi dinh

ngdu nhién ndt khu an khau phan A, mot khu an khiu phin B. Tang trong trung binh
(kg/ngay) @a mbt con bn duoc trinh bayd bang drsi. Kiém dinh gi thiét Ho: “Hai khau

phan A va B cho Kt qua ting tlong trung binh nin nhau” \6i dbi thiét Hy: “Khau phan co b

sungddng cho #ng trong trung binh caodn”

Khau phin Khau phan Khau phan
Trai Ax) By Trai Ax) By Trai Ax) By
1 0,42 0,53 6 0,50 0,52 11 0,50 0,51
2 0,53 0,47 7 0,44 0,44 12 0,54 0,54
3 0,48 0,56 8 0,45 0,46 13 0,46 0,50
4 0,50 0,59 9 0,30 0,43 14 0,48 0,50
5 0,42 0,47 10 0,52 0,57 15 0,53 0,59

Gia tr trung binhd =0 ,0407:d6 léch chuin g= 0,0489
0,0407
0,0489

Két lugn: Vi Try > t nén bac & Ho, chip nhan Hy. Nhu vay khau phin bo sungdong cho
tang trong trung binh caodn khau phan an thuong.

™= xy15= 322 1(0,05:14) = 1,761

2.4.2. Chon miu déc lap

Tur hai 6ng th chon ra hai niu doc lap, dung trong c6 tik bing nhau hac khac nhau. Tinh
cac tham & thdng ké xu; s2 cia mau thi nhét; x»; 2 csa miu the hai. Pé kiém dinh gi
thiét Ho: 2 = pa v6i cacddi thiét Hy &6 mic y nghaa ta chia ra 3 trong hop:

2.4.2.1.Biét phwong saio:’ va o,°

()_(2— )_(1)
2 2
91, %
n n

+ Tinh Z thrc nghém ZTN=

+ Tim gia ti t6i han z@/2) réu kiém dinh 2 phia hac z(@) néu kiém dinh mdt phia trong
bang 1

Két luan:

+ Kiémdinh hai phia bt g # M1
Néu [Zn O < z(a/2) thi cHip nhin Ho, ngroc lai thi chip nkan Hy

+ Kiém dinh mt phia H: g2 > s
Néu Zrny < z(@) thi cHip nhan Ho, ngroc lai thi chip nhan H;

+ Kiém dinh mdt phia H: po< 1
Néu Zrny = - z(a) thi chip nhin Ho, ngoc lai thi chip nhan Hy
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Vi du 2.9: Chiéu dai ca trong 2 ao phan gtchuan véi do léch chidin o; = 2cm vao, =
2,2cm. 1Ay mau 100 con @a ao thr nhit duoc gia ti trung binhx: = 8 cm; &y miu 120 con

cua ao thr haiduoc gia ti trung binhx. = 8,5 cm. Hay Kim dinh gi thiét Ho: gy = g2 Vo
dbi thiét Hy: py # P2 & mac y nghiaa=0,05

(85-9)
[0z 227
+
100 120

Vi ZmnO = 1,764 < 1,96 nén ép nhin Hy: “Chiéu dai ca trung binh trong 2 aoinhhau”.

Zin= =1764 ; 2(0,025) = 1,96

2.4.2.2.Khong biét phwong saio:? vaa,” miu lén( ny = 30, = 30).

+ Tinh gia ti thyc nghem Zny= -022%1)
s, S

n

+ Tim gia ti t6i han z@/2) réu kiém dinh 2 phia hac z(@) néu kiém dinh mdt phia trong
bang 1

Két luan:

+ Kiémdinh hai phia it p2 # p1

Néu Zry O < z(a/2) thi cHip nhan Ho, ngroc lai thi chip nhan Hy
+ Kiém dinh mt phia H: p2 > s

Néu Zrn < z(a) thi chip nhin Ho, nguoc lai thi chip nhan Hy

+ Kiém dinh mdt phia H: g2 < py
Néu Zrn = - z(a) thi chip nhin Ho, ngroc lai thi chip nhan Hy

Vi du 2.10: B¢ danh gid ing trong aia lon ¢ hai cté do an khac nhau. Kéi lugng sau 4
thangd hai cle do nubi c6 cac&liéu sauO che do thir nhat, tién hanh thi ngléim 64 con (a

= 64)dugc gid ti trung binhx: = 73,2 kg bt 01 = 10,9 kg; trong tr véi ché do the 2 ta cé i
= 68; X2 = 76,6;0, = 11,4 kg. Gi thiét khdi lwong phan phi chudn N(u1,01%) va Nz,025)).
Kiém dinh gi thiét Ho: o = Py voi ddi thiét Hy: po >

766—-732

109? N 114°
64 68

Zn= = 175; 2(0,05) = 1,645

Két luan:

Zm > 2(0,05) vi @y chip nhin Hy: “ché do an thr hai cho Kt qua trung binh caodén ché do
an ther nhat”.
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2.4.2.3.Khong biét phwong saio:? vao,?, miu bé ( it nhit mdt trong 2 sb ny, n; <30)
Pay la nét bai toan conat nhidu vuéng mic vé mat ly thuyét do dé ching ta chtrinh by
trudng hop c6 thém gi thiét phu : 0, = 05°

2= (W=D’ +(n, ~1)s]
n+n,-2

+ Tinh phrong sai chung:

+ Tinh TN - (®mx)
S+
n n
+ Tim gia ti téi han t@©/2, n + p - 2) Wi kiém dinh 2 phia hac t@, m + np - 2) réu kiém
dinh not phia
Két luan:

+ Kiémdinh hai phia it o # W
Néu OTnCKE t(a/2,m+n; -2) thi chip nhan Ho, ngroc lai thi chip nhin H

+ Kiémdinh mt phia H: g2 > s
Néu Ty < t(ar ,m+n; -2) thi chip nhain Ho, ngroc lai thi chip nhan Hy

+ Kiém dinh mot phia H: po<
Néu Try = - t(a,m+n; -2) thi ctip nhin Ho, ngroc lai thi chip nhan Hy

Vi du 2.11:D¢ so sanh kbi luong aia 2 gdng b, cln ndiu nhién 12 boa giong thr nhit
va 15 bo da giong thr 2. Khoi lugng (kg) a@ia tirng bodugc xacdinh va thuduwoc cac thamé

thdng ké sau: n= 12; xa= 196,2kg; $ = 10,62 kg; m = 15; x» = 153,70kg; 5= 12,30kg.
Kiém dinh gi thiét Ho: Hai gibng bo c6 ki lwong trung binh nia nhau i ddi thiét Hy:
Gidng bo thir nhit cé khdi lugng trung binhdn hon gidng bo thir hai. Gi s khdi luong aia 2
gidong bo c6 phan @ chuan va hai plrong sai ling nhau ¥ mirc y nghiaa = 0,05.

o = (11x1062° +14x1230°)
¢ 11+14

(1962-1537) _ 425

1 1 - 4,489
13433x ( + j
12 15

=13433

Trn= = 946; 1(0,05,25) = 1,708

Két lugn: O mac y nghiaa = 0,05 vi Ty > t nén bac & Ho. Nhu vay giong thi nhét c6 khbi
lwgng trung binh caodn giong thr hai.

Vi du 2.12 : Hai gidng ga c6 khi luong phan phi chuan, lay miu 10 gadoi véi giong thr
nhat va 16 ga g¢a giong thr 2. Cac thamave khdi lugng 45 ngay téi cia 2 nau néu trén
nhu sau:

V6i mau thir nhat my = 10; x,= 2,8kg; $° = 0,1111 kg2 ¥i mau thir hai i = 16;x2= 2,35kg;
s,” = 0,0667kg2. Kém dinh gi thiét Ho: Hai gidng ga c6 khi luong trung binh nh nhau i
dbi thiét Hy: Hai gibng ga c6 khi luong trung binh khac nhau.id y nghaa = 0,05.
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&= 9x0,1111+15x0,0667 199995_ 083331
9+15 24
Trn= =-3,866% LTw[F 3,866; 1(0,025;24) = 2,064

Két luan: Bac B Ho, nhr vay hai gidng ga c6 ki lugng trung binh khac nhau.

2.5.  Uéc hrong va kiém dinh xac stht

Truong hyp tong thé 6 2 laii c& the A va A’, logi A chiém ty 1é p va A’ chém ty 1& g = 1-p.
Sau khi clon mau c6 ti¢ dung phan péi chuan dé tinh gin dang phan péi nhi thac, tir d6 suy
ra cong tkc uac luong p.

2.5.1. Uéc lwong xac sut p

Khi dung krong mau I6n (n=> 30 nheng thrc t t6t nhit 14 trén 100) va p khéng bé quﬁng
khong bn qua (np > 5, nq > 5) ATmau c6 dungikong n, tinh 8 c4 tie loai A duoc tin $ m
va @n suit f = m/ n Wi mac tin ciy P c6 khang tin dy ddi xiing sau:

fa-r) fa-1)

f—2al2) <psf+zal?)

Vi du 2.13:Bé biét ty 1¢ tring ny p cia mdt loai tring; cho vao méagp 100 qu, két qua c6
80 qua no.

f=80/100 = 0,8 & mic tin ciy P = 0,95 thia = 0,05 va z(0,025) = 1,96. Ta céttinh
duoc khaing tin @y nhu sau:

[08% 0,2 [08% 0,2
08-196|——— < p< 08+ 196 | ——
1 100 P 9 100

0,8-0,0784< p < 0,8+0,0784~ 0,72 < p <0,88

2.5.2. Kiém dinh gia thiét Ho: p = po
Khi dung krong méu 16n (n= 30 nhrng thyc  thdy tot nhat [a trén 100) va p khong be qua,
cing khong &n qua (np > 5, nq > 5).1mau c6 dungiong n, tinh & ca tré loai A duoc tan

SO»m va fin suit f = m/ n.0 mac y nghaa tinh z@/2) vsi kiém dinh 2 phia hac z@) néu
kieém dinh mot phia.

Tinh ZN = f- Po

po (1_ pO)
V n

Vi d6i thiét hai phia H: p# po
Néu [ZtnO< z(a/2) thi chip nhan Ho, ngroc lai thi chap nhan H;

Két luén:

Vé6i dbi thiét mot phia H: p > p

Néu Zrn < z(a) thi chip nhan HO, ngroc lai thi chdp nhan H;
Vi dbi thiét mot phia H: p<p

Néu Zrn= - z(@) thi chip nhin Ho, ngroc lai thi chip nhin Hy
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Vi du 2.14: Ap 100 qu trieng c6 82 gé no. Kiém dinh gi thiét Ho: ty 16 no p = 0,80,d6i
thiét Hy: p#0,8 Wi a = 0,05.

n=100; m=82:f =82/100 = 0,82:

_ 082-080 _

~ [og02
100

™ 0,5 ; 2(0,025) = 1,96

Két luan: Chap nhin Ho: “Ty I 4p no 1& 0,80".
2.5.3. Kiém dinh gia thiét Ho: p. = p1

Khi dung krong @ 2 miu déu I6n ( iy > 100, B > 100) va cacikhdng bé qua (he I6n qud)
c6 the kiém dinh nhr sau ¢ mac y nghaa)

Tinh cacin suit: f, =0 f, =2

nl n2

Tinh #in st chung: § = Ma* M2
nl + n2

Tim gia ti téi han z@/2) néu kiém dinh 2 phia hac z(@) néu kiém dinh mt phia

Tinh gia ti thyc nghim: Zmy = f,—f)
\/f(l— ek«
r]l n2

Két luan:

Vi déi thiét hai phia H: ps % po

Néu ZrnO< z(0/2) thi cHip nhin Hy, ngroc lai thi chip nkan Hy

Véi dbi thiét mot phia H: p2> pr

Néu Zry < z(a) thi chip nhan Ho, ngroc lai thi chip nhin H;

Vi @i thiét mot phia H: p < pr

Néu Zrn = - z(@) thi chip nhan Ho, ngroc lai thi thi chip nhan Hy

Vi du 2.15: Diing thic A diéu tri cho 200 Bnh nhan thy 150 ngroi khoi bénh. Tuong
vai thude B doi vaoi 1Q0 Enh nhan thi 7,2 ngyl khoi bénh. Hay kém dinh gi tl’]iét Ho: Ty 1€
khoi bénh aia hai thiéc nhr nhau i doi thiet Ha: ty 1€ khoi bénh aia hai thiwc khac nhau
véi miac y nghiaa = 0,05.

n. = 200; m = 150; f = 150/ 200 = 0,75; 2¥ 100; m = 72; $= 72/100 =0,72

_ 150472 o
200+10C
Zin= Or2- 0'715 — =-05584 |2 = 0,5584; 2(0,025) = 1.96.
074x 026X (—— +—
\/ 2% 00" 100

Két luan: CHip nhan Hy; tirc & 1 1& khoi bénh & 2 loai thudc 1a nhr nhau.
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2.6. Phan tich phrong sai

M@ rong bai todn so sanh hai trung binifa hai dng thé & muc trén khi cé nkéu hon 2 trung
binh chdng ta c6 bai toan phan tichrghg sai nét nhan é. Thi di c6 a 6ng the, dé khao sat

cac bén Xy, Xo, . . ., % trén cacdng thé d6 chang tady ¢ mdi tong thé mot mau cac quan
satdoc lap:
Mau 1 X1, X12y ey Mirl
Mau 2 X1, X22, +nn s Xor2
Mau a %1, Xa2, ...y Xora
Tat ca c6 n =3r; quan sat. \At lai cAc quan sat;xdudi dang
%= W+ e € Qoi la sai $ hay phn du (2.1)

Gia thiét cac bén Xidoc lap, phan phl chuan NQi, o %), cAc quan sat trongamdoc lap. Tir
gia thiét trén co tie néu @ thé 3 gia thiét sauddi véi cac sai 6 aj

a- Cacbéne j doc lap véi nhau

b- Cac bén g; phan phi chuan voi ky vong hing 0

c- Céc bén g; c6 phrong sai fing nhau ¢°)
Bai toan phan tich plong sai nét nhan & chinh 1a bai toan Em dinh gi thiét Ho: “Céc
trung binhy; bang nhau” i ddi thiét Hy: “Co it nkat mot cap trung binh khac nhau”.
Néu goi p1a trung binh @a caqu; thi ¢ tié viét (2.1) hi nhu sau:

X=upt+ a +ae; (2.2)
VoI a=Hi- Y 23=0

Gia thiét Ho bay gbv 1a : “Cac adéu bing 0” con H la “Khéng phii tit ca cac adéu king 0.

Pé phan tich phong sai ching tagj cac trung binh @&ng aia cac riu quan sat laxi . Néu
gia thiét Ho dlng thi cac 'Xco cung phan mh N(p,0%) va cé tié coi cac ndu quan séat néi trén
duoc liy ra tr cung ndt tong tHé.

Goi x latrung binh chungia #t ca cac niu.
Tinh ©ng binh plrong it ca cac sai § (goi la tong binh plrong toan B SSo)

SS0=2 2 (4 =X)* =22 %/ - X®

i=1 j=1 i=1 j=1

Pem Hng binh plrong nay chia cho (n - Huoc Mit uée lrgng aia o2,
SSo/ 6% phan pbi x? véi dfto = (n - 1) lc tr do.
Déi v6i mdi miu quan sat chang ta tindnig binh plrong sai 6 trong niu (ma rgu dem chia
cho Hic tr do trong tng (n - 1) thidwoc mMdt uéc lwong aia o) saudé gop lai thanh dng

binh phrong do sai 8 SS (Gibng nhr cachda lam khidi tim phrong sai chung % trong
truong hyp mau bé va hai pinong sai lang nhaw myc 2.4.2.3)

S&E= Za:i(xij _Xi)z

i=1 j=1
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Pem S$ chia cho n - @woc mdt uoc luong aia o?

S /o? phan pli x? véi dfe = (n- a) Bc tr do.

C6 thé chitng minh 1§ thic sau:
pIDACTEPEED I UCTI D W UCE
i=1 j=1 i=1 j=1 i=1 j=1

Tong thr ba @i 1a tong binh plrong do nhand SS..

Néu x ; phan pbi chuin N(w, 6°) thi cac trung binhdamg x. phan pbi chuin N(u;, o?/n).
Tir d6 suy ra Au dem SS chia cho (a - 1) thiugc wéc lugng aia o
Téng SS/o? phan pli x? véi dfa = (a-1) tc tu do.
Nhu vay ching tada tach éng binh plrong toan b ra hai éng:
SSo= S&+ S§
DPdng thyi bac tr do toan B ciing tach thanh 24o tr do:
dio= dh+ dE
Mdi téng binh plrong chia cho #c tr do trongtng € cho ot udc luong aia phrong saio?
va mbi tdng sau khi chia cha? s5 phan pli x? véi sd bac tr do wrong tng.
Bay giv Xét t sO MSa / MSg voi MSa = SSi / dfa va MS = S/ df:
Dya trén Iy thugt vé phan pli Khi binh phrong () va phan pbi F c6 Kt lugn sau: M% /
MSe phan pbi Fisher- Snederco (F).uld6 cé cach Kim dinh sauday doi vei gia thiet Ho
(doi thiét Hy):
+ Tinh gi& ithuc nghém Fry = MSy / MSe
+ Tim glé. ti toi han F(q’de,de)

+ Néu Fry < R araarey thi cHip nhn Ho, ngroc lai thi chip nhan H
Toan b quy trinh phan tich plong saidugc tém it trong king phéan tich plong sai sau:

Toéng binh  Trung binh

Nguon bien dong  Bac tw do phiong binh phrong Frn F t6i han

Nhan 6 dfia=a-1 SR MSa = SS/dfa MSA/MSE  Fg tadie)
Sai $ ngiu nhién dé=n-a  S§ MSe = SS/dfe
Tong bien dong dfio=n-1 S$o

Dé thuan tién thuong ké bang chra di liéu va tinh theo ti ty sau:

+ Tinh dungirong n, tdng hang TH trung binh xi., TH% /n
+ Tong cac dunguong n =Zn; , tong tt ca cac x; ST =3 Xi;
+ S didu chinh G = ST/ n

+SSo=2Ix%5 -G hctrdo dfo=n-1

+ SS =3TH%/n-G fctrdo di=a-1

+ SS& =SS50- SS tﬁctudo de=dfip-dfa=n-a
+ Tinh cac trung binh MS= SS, / dfa va M& = S&/ df:

+ Tinh iy = MSa / MSe

+ Tim gia ti Fg dta dre)

+ S0 sanh 'FN VOi F(g'de’de).
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Vi du 2.16: Khéi luong (kg) @a 20 bn 90 ngay toi duoc nudio 5 cké do khac nhautt ltc
cai dra 21 ngay t6i. Biét raing 20 bn dugc chon dong déu nhau vao thi diém cai sta va b
tri ngiu nhién ¥ mot trong 5 cong thc thi nghém. $ liéu dugc trinh bay trong dng dréi.
Gia thiét khdi luvong tuan theo phan phchuan. Kiém dinh gi thiét Ho: Khéi lugng trung
binh dia lon 90 ngay tdi ¢ 5 cké d6 chim séc Bing nhau i di thiét H1: Khdi lwong trung
binh dia lon 90 ngay thi & 5 cké do chim s6c¢ khéng dng nhau. Mrc y nghaa = 0,05.

Céng thic Khéi luong (kg) n TH TH:?/n; X
A 32,2 349 297 3 96,8 3123,413 32,27
B 28,4 28,0 228 285 29,4 5 137,1 3759, 27,42
C 28,8 29,5 23,1 201 4 101,5 2575,563 ®5,3
D 415 36,3 31,7 31,0 38,2 5 178,7 6388,7 35,74
E 33,0 26,0 30,6 3 89,6 2676,053 29,87
Tong 20 603,7  18521,0492
n=20 ST =603,7 STH?% / n = 18521,0492
Sb diéu chinh G = 603,7/ 20 = 18222,6845
Téng cac binh plong >3 x%; = 18727,6900
SSo = 18727,69 - 18222,68 = 505,0055; acty do dfp=20-1=19
SS\ = 18521,0492 - 18222,6845 = 298,3647; actyrdo diy=5-1=4
SS = 505,0055 - 298,3647 = 206,6408; achrdo dE=19-4=15
MSh = 298,3647 | 4 = 74,5912; MS 206,6408 / 15 = 13,7761
Frn = 74,5912/ 13,7761 = 5,4145 F(0,05;4;15)658,

C6 the tong hop céc Kt qua thuduoc theo Bng phan tich plong sai (ANOVA) sau:

Téng binh  Trung binh

Ngudn biéndong  Bac tr do ohirong binh phiong Frn F ti han
Céng thic 4 298,3647 74,5912 3,056  (0b5:4:15= 3,056
Sai $ ngau nhién 15 206,6408 13,7761

Téng bén dong 19 505,0055

Két luan: Bac b Ho, nhrr vay 1a bac Ib gia thiét “Khdi lugng trung binh a lon 90 ngay tai
¢ 5 che d6 cham soc lang nhau”.

Sau khi c6 Et luan nhr trén thi vin d¢ dat ra |a plai so sanh 5 trung binhia 5 16 dé tim ra
cac trung binh nacabg nhau, cac trung binh nao khac nhain §€ nay € duogc trinh fy ky
o phan sau.

Qua céach lam nhtrén ching ta #ly dé kiém dinh gi thiét Ho: “Cac trung binh ing nhau”
véi ddi thiét Hy: “C6 it nhit mot cip trung binh khac nhau” phtim céach tachdng binh
phuong toan B SSo thanh cacdng binh plrong SS va S$ cin or vao 2 ngdn bién dong
cua 9 liéu: bién dong do & khac nhau dia cac riu va bén dong do & khac nhau gia cac
sb liéu trong cung it mau. Pong thyi phai tach kic tr do toan B dfro thanh céc &c tr do
dfa va di twong tng Wi cac BHng SS., SS. Tir d6 c6 tén phan tich plong sai.

Trong prﬁn sau khi cé nléu ngubn bién dong thi phii tach SS$o thanh nhdu tong ang WGi cac
ngwn bién dong va tach Bc tr do dfro thanh nhdu bic tr do, saui6 kiém dinh cac gi thiét
tuong tng Wi cac ngwn bién dong nhy phan plbi Fisher- Snederco.
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2.7. Baitap

2.7.1

Tang tong trung binh (gram/ngay)ia 36 bn nudi W béo gbng Landracedugc rdt ndu
nhién fr mot trai chan nudi. $ liéu thuduoc nhr sau:

577 596 594 612 600 584 618 627 5HBl 606 559 615 607 608 591 565 586
621 623 598 602 581 631 570 595 GiBH 616 574 578 600 596 619 636 589

Can [ ky thuat trai cho,réng ing trong trung binh @a toandan kbn trong tai la 607
gram/ngay. Theo anh cket luan @6 ding hay sai, vi sao?

2.7.2

Anh ch hay kém tra Kt luan véi bai tip trong tr nhe 2.7.1, bt raing d6 Iéch chiin caa tinh
trang nayd Landrace la 24 gram/ngay.

2.7.3

Ty 1€ thu thai Fﬁng thy tinh nhan 4o tir tinh tring @a 2 boduc gidng duoc xacdinh trén
nhom bo céi gm 50 con; 18 nhdm bo cak slung tinh trung da boduc A va 164d6i véi bo
duc B. Ty 1€ thy thai (%) thudugc nhr sau:

Bo duc A 742 621 57,7 71,7 620 761 70,6 683 684,879
71,1 709 655 612 608 739 519 637

Boduc B 49,6 49,2 532 56,5 69,1 54,2 80,7 62,7 715,567
646 754 796 598 688 60,2

Hay cho bét ty 16 thy thai aia 2 boduc néu trén.
2.7.4

Nong do fructoza (mg%) trong tinhidh bo tirdge va sau khit duoc xacdinh trén 12 réu tinh
bo duc; cac gia trthuduoc nhr sau:

Mau sb 1 2 3 4 5 6 7 8 9 10 11 12
Trude khia 116 190 570 375 236 505 12822 429 102 167 299
Sau khiu 30 58 100 48 58 15364 66 67 34 69 82
Két luan vé ndng do fructoza trong tinh ith bo trée va sau khi.

2.7.5

Mot thi nghBm duoc tién hanh nim nghién @u anh hréng aia progesterone Ién chy k
dong duc caa aru Merino. Sr dung 4 lieu khac nhau (0, 10, 25 va 40 mg/ngay) tiéngidia
lién tuc trong 4 ngay tinhit ngaydoéng dic. Chu K dong dic (ngay) @a 8 aru trong noi
nhém thudugc nhr sau:

Liéu 0 mg/ngay 18 14 18 18 18 18 18 19

Lidu10 mg/ngdy 15 14 17 14 12 13 12 13
Lidu25mg/ngdy 11 13 11 11 12 11 11 12

Liéu 40 mg/ngay 9 10 12 10 11 11 10 11

Cho bét anh hrong aia progesterone 1&n chy Bong dic ¢ ciru Merino.



