Chwong 5

Thiét ké thi nghiém hai nhan t

Xet anh hrong aia hai nhang, th| di anh hrorng aia glong va thirc an dén ting tong aia gia
cam, gia suc ;anh hrong aia glong va clé 46 chan tha dén sin lwong dra aia bo &a; anh
huong aia kb va me dén mot chi sb cua con;anh hrong aia gibng cay va khang cach hang
dén nang suit; anh hrong aia nhét d6 va ap sht dén chit luong sin phim; anh hrong aia
nhiét d6 va thdi gian bio quan dén chit luong tinh dch, anh hrong aia protein va thc in
tinh dén sin lwong sta bo . . .

Néu nhan & thtr nhit 1a A c6 a nic (i = 1, a), nhandtthr hai 1a B cé b mic (j = 1, b) thi c6
thé coi mbi t6 hop (a, by) 1a Mot cong thirc thi nghém. Tt ci c6 ax b cong thkc (hay nghém
thac).

Néu chi xétanh hrong ©ng hyp cia 2 nhand thi coi cac cong trc la cac nic cia mjt nhan
to tong hop va cé tk sir dung it ca cac kéu o tri thi nghém mot nhan & va cach phéan tich
cua Chrong 3.

Néu mudn cé céc Hu biét ky hon vé ting nhan & ciing nhr anh hrong qua 4i (twong tac)
cua hai nhand thi tuy theo mic dich vadiéu kién ky thuat ma clon mot trong nhéu kiéu bb
tri thi nghém hai nhand. C6 n kiéu thi nghém hai nhand thuong dung:

1) Hai nhand trongdé mbi mirc cua nhan & thir nhét 1an luot gap it ci cac mirc cua nhan &
th hai va ngoc lai, duoc goi la thi nghém hai nhand chéo nhau (cross), hay hai nhéan t
truc giao (orthogonal).

2) Hai nhand phan ép (hierachical), hay conogla chiao (nested), trongé mot nhan 6 cip
trén va nbt nhan 6 cap dudi.

3) Hai nhand c6 mjt nhan & bd tri trén 6 &n, mot nhan 6 bo tri trén 6 nb, thuong gi la hai
nhan 6 chia 6 (split plot).

4) Hai nhan & trongdé mot nhan & b tri trén ting ngang, mt nhan 6 bo tri trén king d,
thuong goi la hai nhana chia king hay chia & (strip plot).

Nhin chung & 6 thi nghém trong ddi 16n nén it khi b tri thi nghgm kiéu hoan toan rig
nhién CRD ma & tri kieu khoi ngau nhiénday du RCBD, moi lan lap 1a mdt khdi va quan
niém khoi dugc chpn ngau nhiéntrong it nhieu khoi c6 the dungduoc.

Ciing c6 tie bd tri cac cong titc vao 6 vuong La tinhdé loai bé anh hrong aia hai hrong
bien dong (xem ly do dung 6 vudng La tiihCheong 4) nhrng cach phan tich gio tap hon.

Chiing ta p trung vao ba ki thi nghém theong duoc dung trong cin nudi tha y 1a: chéo
nhau, phanap va chia 6.
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5.1.  Kiéu thi nghiém hai nhan % chéo nhau (Cross hay Orthogonal)

Trong thi nghdm kiéu hai nhan& chéo nhau, ching tééti hanh nghiénta dong thyi hai

yéu  thi nghém va kim dinh fit ca cac 6 hop giira cac nic khac nhauie cac yu t thi

nghiém. Ngoaianh hréng aia ting yéu riéng bét goi 1a cac ¥u t6 chinh, con cé thtim

thay tacdong cung i nhau @a 2 yu t6 goi la twong tac. Md hinh nayimg duoc thiét ke

hoan toan nap nhién vi ¥y cacdon vi thi nghém duoc phan ¢ VGi cac b hop aia cac yu to

la hoan toan rig nhién. Ga st nhan é A cé a mirc, nhané B c6 b mirc, tit ca c6 ax b cong
thirc, mbi cong thic axb; (i =1, a; j =1, b),dp lai r 1an. Tit ca c6 ax b x r = n don vj thi
nghiém.

Xem xét ndt thi nghém nhim danh gidanh hrong aia ham rong protein va cac ko thac an

dén sin leong dra aia bo. Yu t tha nhit 1a ham trong protein va §u t6 the 2 1a céac lai

thac an. Proteinduoc xacdinh & 3 mic va co 2 lai thuc an duoc St dung. Moi bo ¢6 kh

niang tham gia vao fi trong 6 & hop (proteinx thic an). Thi nghém nayduoc goi la mé
hinh 2 nhané tryc giao hay Bt chéo 3x 2 vi c6 3 nikc cia yéu t6 thir nhat va 2 mirc caa yéu

t thir 2 da duoc xacdinh. Muc dich aia thi nghém 1a xacdinh phin tng aia bo khac nhadé
cac mrc protein khac nhaudv cac lai thic an khac nhau. Mc dich chinh éa thi nghém

truc giao 1a cé th phan tichduoc twrong tac @a cac gu t6. Ngoai ra, md hinh naying dic
biét hitu ich khi toan b cac yu t6 thi nghém va 6 hop duoc tién hanh phan tichrtdo co the

két luan t hop nao la ét nhit.

5.1.1. Uu diém va nhwoc diém

Thiét ké thi nghgm hai yéu 6 theo kéu chéo nhau c6 & qua cao fon so \6i mo hinh thét
ke thi nghém mjt yeu 1. N6 couu diem la cé tit nghién &u dong thyi anh hréng aia trng
yeu to doc lap vaanh hrong aia trong tac gita cac gu . MO hinh nay tht si can thict khi
ton tai su twong tac gira cac nic yeu t6 nham tranh niirng ket luan sai Ech.

Trong m6 hinh thi ngim, yét ca cac  hop cia mic yéu t dugc b6 tri va thyc hign. Nhr vay
khi cac nirc caa tirng yeu t tang lén ndt cachdang K thi $ cac 6 hop € tang lén ndt cach
nhanh chongdicu nay § kéo theo hang kb cac an dé phic tap doi cac nguyén 4t liéu thi
nghiém. Tham chi khi c6 cac ngin vat liéu thi nghém thi © chaic thec hién ding gip kho
khan.

Thiét ké thi nghém kiéu chéo nhauiuoc khuyén céo 6i da ¢ 4 mic doi voi ting yeu t thi
nghiem. Mo hinh nay khong pihcach tép cin phu lp nhit néu muwsn nghién éu rat nhidu
muc d6i véi ting yeu 6

5.1.2. Sb6 don vi thi nghiém can thiét

S6 don vi thi nghgm cin thiét dugc chon theo cac tiéu chiong déu nhr d& néus Chuong 3.

SO lvong cn don vi thi nghém can thiét c6 thke duoc tinh theo cong te sau:

Dé loai bo gia thiét Ho khi chénh échd giita 2 gia ti trung binh Bt ky & yéu td thi nghém A
_ nbd?

v = 2a0°

Dé loai bo gia thiét Ho khi chénh échd gitra 2 gia ti trung binh Bt ky o yéu t thi nghém B

nad?
¢2 " 2bo?
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D¢ loai bo gia thiét Ho khi chénh ¢chd giira 2 gia ti trung binh Bt ky cua trong tac gira cac
mirc yeu to thi nghém A va B

nd?
207[(a-1)(b-1) +1]

¢2:

5.1.3. Cach bb tri

Gia s nhan é A c6 a mirc, nhan & B c6 b mirc, tit ca c6 ax b cdng tikc, mbi cong thic
axbj (i=1,a;j=1, b),dp lai r lan. Tat ca c6 ax b x r = n don vi thi nghgém. S don vi thi
nghiém (n) dugc phan njt cach ndu nhién vao & b cong thc.

Néu bb tri thi nghém 2 nhan & theo kéu khi ngau nhiénday dua thi mbdi 1an Ip lai 1a mot
khoi; mdi khéi chia ax b cong thirc (khoi day di). Trong phan tich tich ngoai c&ing binh
phuong SSo, SS\, SS$, SSs con co thém S§(tong binh plrong aia khoi) saudé mai deén
S&.

Trudng hop don gian nkit cia md hinh chéo nhau 12yt A c6 2 mic Ay va A, yéu 1§ B ¢6
2 mic B, va B,. Cac © hop co the cua cac nic yeu 1o la:

.y Yéuts B
Yeéuto A
Bl BZ
A1 A1B1 A1B2
Az AzBl AZBZ

Néu & méi nghiém thirc c6 3don vi thi nghém (r = 4) thi 8 dong vat can thiét s5 12 2x2x4,
Gia sr s0 dong vt thi nghem naydugc danh & tr 1 dén 16; sau khi phan @ cach ngu
nhién \é vai 4 t6 hop co the nhu trén ta 8 cO o do thict ké thi ngh&ém nhr sau:

A]_ A2
Bl Bz B1 BZ
7 12 3 13
Bong vt thi 11 8 1 10
nghiém $
2 6 15 5
14 4 9 16

Két thac thi nghim, 9 liéu c6 ti ghi lai dé dé dang va thén tién cho véc tinh toan nh sau:

A 1 A2

Bl Bz B]_ BZ
7 X111 12 X121 3 X211 13 X221
11 X112 8 X122 1 X212 10 X222
2 X113 6 X123 15 X213 5 X223

14 X114 4 X124 9 X214 16 X224
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Dudi dang Hng quat i a nghiém thic voi s6 1an Iap lai lar ta co:

A A,

Bl Bz Bl BZ
X111 X121 X211 X221
X112 X122 X212 X222
X11r X12r X21r X22r

5.1.4. MO0 hinh phéan tich
Xijk =M +a+ h +(@b)j+eajx (i=1,aj=1,b;k=1,r1)

u la trung binh chung

a la chénhdch so i trung binh chungi@ mic A; cia nhand A, Xa =0

by 1a chénhdch so i trung binh chungi@ mic B cia nhané B, b, =0

(ab);j la chénhdch so i trung binh chungia cong tixc AiB; sau khi tir bot chénh éch a
cua mrc A va chénhdch h cia mic B

b

a
> ah, =0 véi moijva ab, =0 véi moi i
< —

j
&« la sai § ngiu nhién, gi sir cac sai & a« doc lap, phan phi chuin N(0g?)

5.1.5. Cach phan tich

Tinh ©ng binh plrong toan b (SS) dugc ciu thanh i cac bng binh plrong thanh phn
cia yeu o A (SS), Yéu 6 B (SS), tuong tac gira cac $u 6 (SSe) va sai 6 ngau nhién
(SF)

SSro: SS+SE+SSe+ SSE

Céc Hng binh plrong duoc tinh nhr sau:
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a b r _ 2
s50= 3133 . %
i=1 j=1k=1

Hoic c6 tie tinh nhanh cadhg binh plrong nhr sau:

Tinh n =axbxr; ST =335 xji; SST =535 x%\; S diéu chnh G = ST/ n; Sau khi c6
cac bng AB; (goi la yij), Sip xép lai thanh king hai chéu; tir bang d6 tinh cac dng TA,
tong TH

SS0=SST-G

SS\ = iZTA2 -G
br =

13,
Sg= =Y TB -
ar; :

a b
SSe =133y -G -SS- S5

i=1 j=1

S&=SJ0-S§-SS- S

Caclictydodfipo=abr—1;df =a—1; df = b -1; dig = (a-1)(b-1) va df = ab(r-1)

Chia cac&ng binh plrong cho céc #c tr do trong ttng dugc cac binh ptong trung binh.
MSA = S& / de; MSB = SSB / de; MSAB = S&B / deB; MSE = SSE/ de;
Chia M, MSg, MSAB cho M& duoc cac gia trF thuc nghém Frya, Fras , Frnas. Cac gia
tri F 61 han cia yéu A la Fa, dfa, dfE), B 1a Rq, dts, dfE) va AxB |a Rq, dfaB, dafe). SO i Cac gla
tri toi han co té kiém dinh ba gi thiét theo nguyénit Fry > Rgi han S5 bac  Ho va chip
nhan ddi thiét Hy:
Hoa: “ Céc abang khong” ddi thiét Hia: “ C6 a khac 0”

og. “ Cac b bang khong” ddi thiét Hig: “ C6 b khac 0”
Hoas: “ Cac aly bang khdng” ddi thiét Hiag: “ CO aly khac 0”

Dudi dang Hng hyp ta cé ling phan tich plrong sai

Ngudn bién dong df SS MS N F 16i han
Nhan 6 A a-1 S& MSa MSa/ MSe  Fq, ga, dre)
Nhan 6 B b-1 SS$ MSs MSs/MSe  Fq, dfs, die)
Tuong tac AB (a-1)(b-1) Ss MSae ~ MSas/ MSe  F, dias, dr)
Sai $ ab(r -1) S$ MSe

Toan ® abr -1 S%o
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Vi du 5.1: Mot nghién &u duoc tién hanhdé xac dinh anh hrong aia viéc bd sung 2 lai
vitamin (A va B) vao tic an dén ting trong (kg/ngay) éa lon. Hai mic d6i véi vitamin A ©
va 4 mg) va 2 i dbi vai vitamin B (0 va 5 mgjiuoc sr dung trong thi ngtém nay. 'k”)ng 3}
20 lon thi nghém dugc phan ¢ 4 © hop (céng thic thi nghém) mot cach ndu nhién. $ ligu
thu dugc khi két thac thi nghim duogc trinh bay nbr sau:

Vitamin A 0 mg 4 mg
Vitamin B 0 mg 5 mg 0 mg 5 mg
0,585 0,567 0,473 0,684
0,536 0,545 0,450 0,702
0,458 0,589 0,869 0,900
0,486 0,536 0,473 0,698
0,536 0,549 0,464 0,693
Tong 2,601 2,786 2,729 3,677
Trung binh 0,520 0,557 0,549 0,735

Céc Hng binh plrong duoc tinh nhr sau:

ST =233 x;jx = 0,595 + .....+ 0,693 = 11,793

SST =32> Xzij k=0,5952+ ... + 0,6932 = 7,275437

G =ST/n=11,7932/ 20 = 6,953742

TAo= 2,601 + 2,786 = 5,387 va TA 2,729 + 3,677 = 6,406
TBo= 2,601 + 2,729 = 5,330 va ¥B 2,786 + 3,677 = 6,463
Taoso= 2,601; Taors= 2,786; Tago=2,729; Tasss= 3,677,
SSo0=SST -G =7,275437 - 6,953742 = 0,32169455

SS = b—ZTA -G = (1/10x(5,3872 + 6,4062) - 6,953742 = 0,05191805

i=1

SS = —ZTBf -G = (1/10)(5,3302 + 6,463?) - 6,953742 = 0,06418445
ar <=
1& b )

SSE=-Y> ¥ -G -SS-S%=

i=1 j=1

%><(2,6012 +2,7862 + 2,729% + 3,677?) - 6,95374205091805 - 0,06418445 = 0,02910845
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S§&E=SS0-SS-S$-SSe =
0,32169455 - 0,05191805 - 0,06418445 - 0,02910833 #%648360

C6 the tong hyp vao tng phan tich plrong sai sau:

Ngudn bién dong df SS MS N F
Vitamin A 1 0,05191805 0,05191805 4,71 Fo,05; 1:16= 4,49
Vitamin B 1 0,06418445 0,06418445 582  Foos 1:16= 4,49
Vit A x Vit B 1 0,02910845 0,02910845 2,64 Fo,05; 1:16= 4,49
Sai 9 16 0,17648360 0,01103023
Toan 9 19 0,32169455

Két luan: B6 sung vitamin A va Bi& lam cho ing trong aia lon thaydoi (vi Fry > 4,490
muac o = 0,05); tuy nhién khdng cédng tac gira cac gu to (Vi Fry < 4,496 mac o = 0,05).

5.2.  Kiéu thi nghiém hai nhan % phan cip

Kiéu thi nghém hai nhand phan ap (Hierachical) hay chla (Nested) thong dugc dung
trong cac nghiénu vé di truyén. Trongdd mdt nhan 6 1 dip trén, ndt nhan 6 1a cp dudi,
thi nghém lap lai r 1an.

Dé cu the xét thi di A 1a boduc giong, it ci c6 4 con A, Az, Az, As. Mi condyc cho ploi
véi 3 con cai gi tat [a By, B, Bs. Moi con bo céi sinh 4 con. Ta c6 86 sau:

A 1 2 3 4

B 1 2 3 1 2 3 1 2 3 1 2 3

X111 X121 X131 X211 X221 X131 X311 X321 X331 Xq11 X421 X431

X112 X122 X132 X212 X222 Xo32 X312 X322 X332 X412 X422 X432

X113 X123 X133 X213 X223 X233 X313 X323 X333 X413 X423 X433

X114 X124 X134 X214 X224 X234 X314 X324 X334 X414 X424 X434

Can phii cha y 1a 3 con céi cho phvéi conduc B, khac i 3 con céi cho pbi véi con duc
B., khac i 3 con cai cho pi véi conduc Bs, khac Wi 3 con céi cho pbi véi conduc Ba.
Mai cip b5 me sinhduoc 4 con. Nir viy ching ta c6 m6 hinh phadpevsi conduc 1a dp
trén, ndi conduc phoi véi 3 cai la @p duedsi, moi cap b6 me co 4 con la a&p dudi nira. Ging
co the coi nhr c6 46, moi 6 cé ndt conduc va 3 con cai, i cap vy chong c6 4 con.
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D¢ théng nhit ky hiéu chiing ta coi nham thir nhit (A) 1a dip trén c6 a nac, nhan é thir 2
(B) la cip dudi 6 b mrc va ndi cong thirc AB;lap lai r lan.

5.2.1. Uu va nhwgc diém cia mé hinh
Trong thi nghim hai nhané& phan ép, cacdon vi thi nghém aia yéu t6 tha hai trong cung

mot mirc cia Yeu 6 thir nhit s doc lap woi cacdon vi twong tr nhung rim khéc nic aia yéu
t6 thir nhat.

Ta c6 tht so sanhs khac nhau gia cac nic cia yéu t thi nghEm cip trén vaanh hrong
giita cac nc khac nhaut@ yeu to cip dudi trong cung nit maec aia yéu t6 thir nhat nhung
khong t so sanhs khac nhau gia cac nic cia yeu o nam trong cac mc khac nhauia
yéu t6 thar nhat. Vi di ta c6 tit so sanh 4 coduc voi nhau, so sanh cac con daigc phdi Véi

cung ndt duc nhrng khong tk so sanhs khac nhau gia cac con caiuoc phdi véi cac con
duc khac nhau.

5.2.2. Cach bb tri

Trong a nic caa A phai bat thim dé xem mirc ndo @i la Ay, mic ndo 1A A, . . ., A. Trong
axb ca th (twong doi dong deu) phii bat thim b ca ti 1am d@p dudi cho Ay, saudé bat tham
b catle cho A, . . ., It thim b ca té cho A, Méi cap AB; (i=1, a;j =1, b) c6 rah lap
(tc 1a thuduoc r Ileu) ky hiéu la xj«

5.2.3. M0 hinh

Xjk =p+a +hg + ek (i=1,a;j=1,b; k=1,
u la trung binh chung
a la chénhdch doanh hrong aia mic A cia nhand A; 5 = 0
bj & 1a chénhdch doanh hréng aia mic B; (frongd A;) cia nhand B; Zbjg =0 i moi i
&k |a sai § ngiu nhién; gi sir cac gy doc lap phan phi chuin N(0g?%)

5.2.4. Cach phan tich

Goin=axbxr, ST=XISxjx; SST =233 Xk
Sb didu chinh G =ST/n; TAB); = Zr‘quk ' TA; = . Z X
k=1 j=1 k=1

Téng binh plrong toan b

SSo=SST-G
Téng binh plrong do nhand A

SS = (Za: TA?) I(bxr)-G

i=1

Tong binh plrong do nhand B trong A
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SSiy = (X S TAG) /1 ~(XTA) (bxr)=(3. Y TABE) /1 -G - S8,

i=1 j=1 i=1 j=1
Téng binh plrong do sai é
a b r a b
S&= Z Z Z Xij2k - (Z Z TAijz)/r =SS50-SS -S$
i=1 j=1 k=1 =1 j=1

Céc lic tr do dfio = abr — 1; df = a-1; d§ = a(b-1) va df = ab(r-1). Chia cacdhg binh
phueong cho lc tr do trongtng dugc cac binh piiong trung binh:

MSp = SS, / dfa; MSga) = SS(a) / dfga); MSe = S/ dfe
Frna = MSa / MSga) SO Vi gia thi t6i han R, dia ds(a))
Frne = MSg(a) / MSe S0 Wi gia thi t6i han R dis(a),dfe)
Néu Fry > F i han, Ho & bi bac

Dudi dang Hng hop ta cé lang phan tich plrong sai

Ngudn bién dong df SS MS = F
Nhan 6 A a-1 SS MSh MSa/ MSga)  Fa, dia, dfsa))
Nhan 6 B trong A a(b-1) SSa) MSga)  MSgn)/MSe  F, ama), die)
Sai $ ngau nhién ab(r -1) SS MSg
Toan ® abr -1 S%o

Cécudc tinh aia trung binh binh plong E(MS)dugc xacdinh tirong ang khi yéu to A va B
la & dinh hay ngu nhién nlx sau:

E(MS) A va B é dinh A & dinh va B ngu nhién A va B ndu nhién
E(MSa) 02 + Q(A) 02 + 10% + Q(A) 02 + 10% + rbo?s
E(MSga)) 02 + Q(B(A)) 02 + 102 0% + 10%

E(MSe) 02 02 02

Trong chin nuéi, nhan 4p trénduoc gia thiét 1a cs dinh néu tt ca cac conduc hién co 1a
nhitng con @ thé hoic gia thiét 1a ngiu nhiénnéu conduc duoc chon ngiu nhién tr 6 duc
gidng trongdan, nhan & cap dudi dugc gia thiét 1a ngiu nhiénvi con céi ludnduoc chon
ngau nhién trongian. Tr dé udc lugng duoc cac plrong sai thanh pn: phuong saio® cua
sai $ ey, phwong saic’s ciia bién ngiu nhién “cai” vaphirong saic’a caa bién ndiu nhién
“duc”. Tir cac plrong sai thanh pin nay co6 th tinh duoc hé 5 di truyén theo b haic theo
me.
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Vi du 5.2: Myc dich aia thi nghém |a xacdinh anh hrong aia lon duc gibng va bn naidén
khdi lrong @ sinh dia thé hé con. Mé hinh phanap 2 yéu t5 dugc sr dung. Bjn lon duc
gidong duoc chon ndiu nhién (a = 4), & duc phoi vai 3 lon néi (b = 3) va @i nai sinhduoc
2 lon con (r = 2). Kii luong (kg) & sinh @ia trng lon con thudwgc nhr sau:

buc

> 1w
IS

A
e ) e ) e ) e )

Nai 1 2 3 4 5 6 7 8 9 10 11 12

12 1,2 11 12 11 12 12 13 12 13 14 13
12 13 12 12 12 11 12 13 12 13 14 13

Ta c6 lang phan tich plrong sai:

Ngudn bién dong df SS MS = F i han
buc 3 0,093333 0,031111 6,22  (0bs;3,8= 4,07
Céi (ctingduc) 8 0,040000 0,005000 3,00 (o & 12= 2,85
Sai $ ngau nhién 12 0,020000 0,001667

(Con cung b me)

Toan 23 0,153333

Két luan: Ta thy cac gia tr F thrc nghém déu I6n hon gia ti F ti han, ching © c6 sr sai
khac gira cac corduc va gira cac nai cunduc.

Theo nhr vi du d& néu;dyc gidng va nai la cacdu t ngiu nhién, vi by cac gia tr cua
pheong sai thanh pgin duoc uace tinh trong hng sau:

Ngudn bién dong E(MS) Phrong sai Phan tram so \6i
thanh plan toan B bien dong

Puc 02 + 0% + 602 0,004352 56,63

Cai cungduc 02 + 202 0,001667 21,69

Sai $ nggu nhien @2 0,001667 21,69

Téng $ o2 0,007685 100,00

Tir cac plvong sai thanh pin nay ta cé t&tinh duoc hé s di truyén. Tuy nhiéndé uéc tinh
hé s di truyén mdt cach chinh xac thidb tr do aia cac ngén bién dong phii du 16n. Tac 1a
thi nghm phai bd tri trén nhéu duc, céi va 8 luong quan sab doi con ding phii du 1on.
Trong di truyn $ legng, mé hinh nayimg dugc dic biét chd tong.
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5.3.  Kiéu thi nghi¢m hai nhan t chia 6

Thi nghém hai nhand chia 6 thich tip dé nghién &u anh hrong aia 2 nhand b tri theo
cach sau. Nguyéravliéu thi nghém chia thanh dt s cac 6 &n va cac mic aia yéu t6 thi
nhat dugc bd tri ngiu nhién vao cac &h. Saudd, mbi 6 16n lai dugc chia thanh céac 6 con va
cac mirc aia yéu td thir 2 dugc b tri ngiu nhién vao cac 6 con.

M6 hinh thi nghim hai nhané chia 6dugc ar dung khi bt yéu tb cin nhiéu nguyén 1t liéu
hon yéu t6 thr hai. Neu mot yéu t6 dugc ap ding mupn hon so \oi yéu to con hi thi yéu t
muon hon s dugc b tri vao 6 con. Ngoai rairtkinh nghém thuc € ta bét duoc mot yéu t
c6 mic do bién dong lon hon thi yéu t6 ngay § duoc b tri vao 6 én. Hoic ta mén cé not
két luan chinh x&atbi vi mot yéu t thi yéu t6 d6 duoc bd tri vao & nb. Nhan & trén 6 bn
c6 sai 6 goi 1a sai $ 6 I6n, nhané trén 6 nid co sai 6 goi la sai $ 6 nlv.

5.3.1. Uu va nhwegc diém cia mo hinh

Thi nghEm chia 6 c6 cach phan tichyshtap hon hai thi nghim giao nhau hay pharfim;
Mirc chinh xac €a hai nhana khac nhau, nham trén 6 &n c6doé chinh xac thp hon nhan é
trén 6 nld.

Thi nghEm nay &t phu top néu ta ch quan tamién mot trong hai ¥u 16 va trong tac gira
chung.‘ Vi a, nghién ¢u anh hrong aia cac lai thirc an khac nhautén tang trong aia Vat
nudi, dong thoi ciing quan tanden trong tac da thirc an vaéi gidi tinh.

Trong cac nghiénu vé néng nghip md hinh nay ing duoc sr dung ONg rai, trong Mt
khu dién tich bn dat duoc coi nhr mot 6 lon va nhitng 16 dwoc chia raduoc goi la 6 nho.

M6 hinh nay & gip kho khin trong véc uéc tinh réu 5 liéu bi khiém khuyét. S5 bac tr do
cua sai $ ngau nhién b giam rit nhiéu do cé haidn trong tac (trong tac gira hai y¥u t6 AxB
va trong tac gira yéu t6 A vai khéi hay con @i 1a sai $ 6 16n), chinh vi vy ciing 1am giam
d6 chinh xac @a cacaréc lwong va cac & luan.

5.3.2. Cach bb tri

Thuong K tri thi nghém theo kidi, méi khdi chia thanh a din dé bat thim cho a nic cia
nhér) 6 A. Viéc bat tham duoc thgc hién riér]g & cho ting khoi. Mbi 6 16n chia thanh b 6 ’h
deé bat tham cho b nikc cia nhan & B. Viéc bat tham thyc hién riéng & cho trng 6 bn.

Thi du yéu o A c6 4 mic (Aq, Az, Azva A), Yéu t B c6 2 nirc (B; va B,). Ba mic cia yeu
to A dugc o tri trén 6 én trong 3 kioi. Mdi 6 I6n chia nlo thanh 2 6 nbrde bo tri ngiu nhién
cac mirc aia yeu t6 B. So bo tri thi nghém co tre dugc trinh bay nlr sau:

Khéi 1 Khdi 2 Khdi 3
A, A A, A A, A As Ag Al A, As A
B, | B, | By | By B, | B, | B, | B; B, | B | B, | B,

Bi | Bi1 | B2 | By B | B | B2 | B Bi | B2 | B1 | B
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5.3.3. M0 hinh

Xj =+ a +k +@ky+h+@by+e ;(=1aj=1,b;1=1,r)
Trongdo:
W la trung binh chung
a la chénhdch doanh hréng aia mrc i cia nhand A (trén 6 bn); =g = 0
bj la chénhdch doanh hréng aia mic j cia nhand B (trén 6 nd); 2b =0
ki la chénhdch doanh hrong aia khdi I; Sk = 0
(ak) 1a trong tac gira nhand A va khbi va duoc ding 1am saiéo I6n sé,
(ab); 1a trong tac @a hai nhan& A va B

b
> (ah); =0 voi moi i; Za (ab), =0 V6i Mo j
[ i=1

e la sai é doc lap phan phi chuin N(0g%)

Trong md hinh nay ki coi nhr nhan é ngiu nhién, khdnguong tac Wi B. Hai nhand A va
B coi nhr nhan é co dinh

5.3.4. Cach phan tich
n=axbxr; ST=¥Isx;;SST=33%x%;G=STF/n;

Tir bing $ ligu goc tinh bng cac ¥ theo jduoc TACK saudo lap king hai chéu A x K. Tir
bang $ liéu goc lay tong cac x theo k dugc TAB; saud6 lap king hai chéu A x B.
Céc Hng binh plrong duoc tinh nhr sau:

Tong binh plrong toan b
SSo=SST-G

Tong binh plrong aia khbi
S = (ETK?)/(ax b) - G

Téng binh plrong aia yéu t6 A
SS. = (ETA%) /(bxr1) -G

Téng binh plrong trong tac gita yeu t6 A va khdi (sai $ 6 I6n)
SS« = (EZXTAK?)/ b - G - SSA - SSK

Téng binh plrong aia yéu t6 B
SS = (ZTB%) / (axr) -G

Tong binh plrong trong tac gira yeu t6 A va B
SSi = (EXTAB%)/r- G - SSA - SSB
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Téng binh plrong aia sai § ngiu nhién (sai& 6 nho)

SEF=SS0-SS-SX-SSk -S$—-SSs

Véicac ic ty do dfo=axbxr—1;dk =r-1;dh=a- 1, dik =(@-1)(r—-1);df=b-1;
dfas = (@—-1)(b — 1) ; dfE = a(b -1)(r — 1). Chia ¢éng binh plrong cho lac tr do trong
ung dugc cac binh plong trung binh (MS):

MS, = SS / de; MSg = S / de; MSag = SSg / deB; MSe = S&/ de

Ta c6 cac gia trF trong ng:

Frna = MSa / MSak S0 \6i gid tri t6i han Fg gra arak)
Frne = MSg / MSe s0 Wi gid tri toi han Fg g die)
Frnae = MSAg / MSe so Wi gid tri toi han Fg gia dte)
Néu Fry > F i han, Hy s8 bj bac .

Kiém dinh gia thiét doi voi nhan 6 trén 6 bn (A)
Hoa: “Cac a déu bang 0” voi doi thiét Hya: “co a khac 0.

Kiém dinh gia thiét ddi voi nhan 6 trén 6 nio (B)
Hos “Céc b ddu king 0" v6i ddi thiét Hag “c6 by khac 0"

Kiém dinh gia thiét doi voi tuong tac gira A va B
Hoag : “Cac (ab) déu bang 0” v6i doi thiet Hiag “c6 (ab); khac 0”

Dudi dang Hng hop ta cé lang phan tich plrong sai

Ngudn bién dong df SS MS N F
Khéi r-1 S%
Nhan 6 A a-1 SS MSa MSa/ MSak  Fq, dia, dtak)
Sai $ 6 16n r-1)(a-1) S& MSax
NhantE (1) S MSs  MSe/MSe  Feasarn
Tuong tac AB (a-1)(b-1) S& MSag  MSas/MSe  F ains, a)
Sai $ 6 nh ab-1)(r-1) S8 MSg
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Vi du 5.3: Mot thi nghém duoc tién hanhdé nghién ¢u anh hrong aia bai chin tha A (1,
2,3 va 4) vadong khoang b sung B (1 va 2)én ning st sita. C6 ft ca 24 bo tham gia thi
nghiém. Thi nghém duoc thiét ké theo md hinh hai nhah kiéu chia 6 i yéu & A duoc b
tri trén 6 bn va yeu t6 B trén 6 nld trén 3 kidi. Nang st sira trung binkiuoec ghi ki nhu sau
(kg /ngay):

Khéi 1 Khdi 2 Khéi 3
A, AL A A A A A, A Al A, A A
B, | B, | By | By B, | B, | By | B B, | By | B, | B
30| 27| 26 | 26 32| 30| 34| 33 34| 30| 36 | 33
B, | B | B, | B; B, | B, | B, | B, B, | B, | B | B,
20 | 25 | 28 | 24 37 | 31| 37 | 32 31| 31| 38| 32

Taco

N=axbxr=4x2x3=24,

ST =33¥xj = 39 + ....+32 = 746;

SST =235 xzm =302 +....+ 322 = 23530;
G = ST/ n=7462/24 = 23188,167;

STK? = (30 +....+ 24)2 + (32 +....+32)2 + (34 +....+ 32)2 87R06

STA% = (27 +....+31)2 + (26 +...+ 31)2 + (26 +....+ 32)2 4(8....+ 38)2 = 139556
SSTAK?Z = (27 + 25)2 + (26 + 28)2 +....+ (36 + 38)2 = 46996

STB? = (29 + 25 +....+ 33)2 + (30 + 27 +....+ 32)2 = 278356

SSTAB? = (25 + 31 + 31)2 + (27 + 30 + 34)2 +....+ (30 #-836)2 = 69820

Céc Hng binh plrong duoc tinh nhr sau:

Téng binh plrong Hng $
SS0=SST -G =23530-23188,167 = 341,833

Téng binh plrong aia khbi
S& = (ETK3)/(ax b) — G = 187206 / (4 2) - 23188,167 = 212,583

Téng binh plrong aia yéu t A
SS\ = (ETA%) / (bx 1) - G = 139556 / (X 3) - 23188,167 = 71,167

Tong binh plrong trong tac gira yeu t6 A va khbi (sai $ 6 Ion)
SSk = (ZZTAK2i|)/ b -G-SSA-SSK=46996/2-23188,167 18%,- 212,583 = 26,083
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Téng binh plrong aia yéu t5 B
SS = (5TB?) / (axr) — G = 278356 / (4 3) - 23188,167 = 8,167

Tong binh plrong trong tac gira yeu t6 A va B
SSg = (ZZTABZ”)/ r-G-S%-S% =69820/3 23188,167 - 71,167 - 8,167 = 5,833

Tong binh plrong aia sai $ ngau nhién (sai& 6 nhv)
S&=SS0-5SS%-SK-SS«k -S&-SSe =
=341,833-71,167 - 212,583 - 26,083 - 8,167 - 5;838,000

Vi cac hic tr do:
dffo=axbxr—1=23;df=r-1=2;di=a-1=3;
dfak =(@-21)(r—1)=6;df=b-1=1;

dfag =(@a—-1)(b—-1)=3;dfE=a(b-1)(r—1)=8.

Bang phéan tich plong sai

Ngudn bién dong df SS MS N F 16i han

Khi 2 212,583 106,292
B&i chin tha (A) 3 71,167 23,722 546  (Jos.3.6= 4,76
6

Sai $ 6 lon 26,083 4,347

Khoang b sung (B) 1 8,167 8,167 3,63  (obs: 1:8= 5,32
Tuong tac AB 3 5,833 1,944 0,86  (os 3 8= 4,07
Sai $ 6 nh 8 18,000 2,250

Toan b 23 341,833

Két luan: Qua Kt qua phan tichduoc trinh bays bang néu trén ta fly, ning sut sia c6 @
khac nhau gia cac bai cin tha (Fry = 5,46 > Er = 4,76), tuy nhién ¢t b sung cac khoang
chit khdng lamanh hrong dén ning st sira va ding khéng cénh hrong trong tac gira béi
chan tha va viéc b sung khoang.

5.3.5. Thi nghiém 2 nhan % kiéu chia 6 hoan toan ndu nhién

Phan truéc, tadd nghién ¢u mé hinh kéu chia & ma cac &h duoc bb tri trén cac khi mot
cach ndu nhién. Ngoai raimg co tte thiét ké dé mot yéu 6 dugc bd tri ndiu nhién trén cac 6
lén. Vi du yéu t6 thir nhit (A) c6 4 mic (A1, A2, Az va Ay) dugc b tri ngiu nhién trén 12 6
lén. M&i mirc cia yéu 6 A duoc lap lai 3 1an (r = 3). Yeu t6 thir hai (B) c6 2 nic (B; va By).
M3i & 16n duoc chia thanh 2 6 codé b tri ngiu nhién cac mic cia yeu t B. Pay chinh 1a
mo hinh thi nglim 2 nhan kiéu chia 6 hoan toan Ag nhién. M6 hinh & tri thi nghém c6
thé duoc trinh bay nhr sau:
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Ay A1 A, Az A, A1 As Az A Az Ay Az

B> B> B1 B> B:1 B> B:1 B B2 B B> B:1

B1 By B2 By B2 B B2 B> B1 B> By B2

Ta € c6 mé hinh phan tictédiéu nhr sau:
Xj =P+ a +aopt+th+@by+e ;(i=1aj=1bk=1r)
u la trung binh chung
a la chénhdch doanh hréng aia mrc i cia nhané A (trén 6 bn); =g = 0
by 1a chénhdch doanh hréng aia mrc j cia nhané B (trén 6 nlb); b = 0
Ok la chénhdch doanh hrong aia 6 bn k trong niirc i cia nhand A (sai $ 6 lon); 2o =0
(ab); 1a trong tac @a hai nhan& A va B
b
> (ab; =0 véi moi i; Z (ab), = 0 V6i Mo j
=1 i=1
e la sai § doc lap phan phi chuin N(0o?)
Trong mo hinh nay hai nhat A va B coi nhr nhan & c6 dinh. Cac éng binh plrong aia
yéu t6 A, B, twong tac AB, sai & ngau nhién (sai & 6 bé) va cacdr tr do trong ung dugc
tinh trong tr nhr & phan 4.3.3. Dng binh plrong aia 6 bn ram trong ¥u 6 A (SSokp)

dugc tinh theo cong it S = (E=TAO?%)/ b - G — SSAvafr ty do dbn) = a(r -1).
Tuong tr nhe phan 4.3.3 ta c6 dng phan tich plrong sai:

Ngudn bién dong df SS MS N F
Nhan 6 A a-1 SS MSa MSa/ MSom  Fa, dra, dio))
Sai $ 6 lon a(r— 1) SS»  MSopn)
Nhan$B (1)  S§  MSs  MSe/MSt  Faaman
Tuong tac AB (@a-1)(b-1) SE& MSas MSag/ MSe  Fq gtas, dfe)
Sai $ 6 nh a(b-1)(r-1) S8 MSe
Toanth  abel  SSo

Két luan ciing tién hanh tong tr nhu cac lrge két luan & muc 5.3.4.

Vi du 5.4: Ta Ry lai vi du & muc 5.3.4.Anh hrong aia bai chin tha A (1, 2,3 va 4) vaudong
khoang 1 sung B (1 va 2)tén ning sut sira. CO it ca 24 bo tham gia thi ngéin. Tuy nhién
trong thi nghdm nay, ki s& khéng c6 ma ta c6 12 &r dé bd tri ngiu nhién cac mic cia
yéu t6 bai chin tha, mdi muc duoc lap lai 3 1an. Ning st sita trung binkiugc ghi ki nhu sau
(kg /ngay):
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Ta c6 tang phan tich plrong sai sau:

Nguon bién dong df SS MS N F 16i han
Bai chin tha (A) 3 71,167 23,722 0,80  Foos 3. 8= 4,07
Sai $ 0 lon 8 238,667 29,883
Khongthsung 8) 1 8167 8167 363 Foosuo=532
Tuong tac AB 3 5833 1,944 0,86  FRoos 3.8)= 4,07
Sai $ 6 nhd 8 18,000 2,250
Toanth 23 341833

Két luan: Niang suit sita khdng cé s sai khac dgia cac bai cin tha; viéc b sung khoang
cing khonganh hréng i nang suit va khdng cénh hrong aia trong tac gira bai chin tha
va viéc bd sung khoang

So sanh 2 viwld mé hinh hai §u t kiéu chia 6, thy rang phrong phap ndu nhién hoa céac
bai chin tha khac nhauta khonganh hrong dén ning suit sita. Tuy nhién & dung khbi da
lam ting d6 chinh xac aa phép tir ddi véi yéu t6 bai chin tha. Trén thrc t, nhiing 6 lén ké
nhau cé khuynhwong gibng nhau; chinfdiéu nay gii thich &i sao cach ép cin theo mo
hinh k6 pht hop hon.
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5.4. Baitap

541

Mot thi nghém duoc tién hanh nam nghién é¢u anh hrong aia progesterone [én chy k
dong dic caa aru Merino. Sr dung 4 léu khac nhau (0, 10, 25 va 40 mg/ngay) tiénsidia
vao ngayiong dic haic 1 ngay sadd. Cton 32 aru thi nghém ddng déu nhau va phan Ag
nhién \& vai cac cong thic thi nghém, mbi cong thic ¢6 4 ¢u. Chu K dong dic (ngay) da
4 oru trong ndi nhém thudugc nhr sau:

. Liéu dung

Ngay sr dung 0 10 25 40
17 15 12 8

18 15 12 9

0 17 14 11 11

17 16 11 6

18 16 16 12

20 14 14 13

1 17 16 11 12

14 16 14 12

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

5.4.2

Mot thi nghém dugc tién hanh nm xacdinh anh hrong aia ga tbng va ga maién khoi
lugng the hé ga cono 8 tuan twoi.Chon nciu nhién 4 ga tng, noi ga tiong cho ploi vei 3 ga
mai, mdi ga mai cho 3 ga con. Khluong (kg) 8 tiédn tudi cua cac ga codugc trinh bay nix
sau:

Ga tibng Ga méi Kii luong ga con (kg)
1 965 813 765
1 2 803 640 714
3 644 753 705
1 740 798 941
2 2 701 847 909
3 909 800 853
1 696 807 800
3 2 752 863 739
3 686 832 796
1 979 798 788
4 2 905 880 770
3 797 721 765
1 809 756 775
5 2 887 935 937
3 872 811 925

Hay cho bét anh hrong aia ga téng va ga médtén khoi luong ga con 8 tn twi



