Bai 3 PHAN TiCH PHUONG SAI MQT NHAN TO

I- NOI DUNG

Trong chuong trude di trinh bay cach so sanh hai trung binh ciia hai tong thé, mo
rong sang so sanh trung binh ctia nhiéu tong thé chling ta ¢ bai toan phan tich phurong

sai mot nhdn t (single factor anova).

Theo d6i anh huong cia a cong thirc hay nghiém thirc thi nghiém (treatement)
dén két qua thi nghiém. Cong thirc c6 thé chi bao gdbm mdt yéu té (Gidng, ché d6 canh
tac, mat do trong, loai thudc trir sdu bénh, phuong phap lam dat, ché do nudc ... ), ciing co
thé bao gdm nhiéu yéu t6 (gidng x phan bon, gibng x mat do, mat do x ché do nudc x
phanboén. . .), nhung khdng xét tic dong riéng ciia tirng yéu té ma xét tac dong
chung ciia cac yéu té va goi dé la tic dong ciia mot nhan to .

Trong tai liéu ndy nhén t6 A dwoc coi 1a ¢ dinh (Fixed)

Viéc bb tri thi nghiém ( thiét ké thi nghiém) dé so sanh céac trung binh ciia a cong
thirc dugc goi 14 bd tri thi nghi¢ém mot nhan to6, mdi cong thirc thi nghiém 1a mot mire
ctia nhan t6. Cac mirc duoc coi 1a dinh tinh va c¢6 tén, thuong goi 1a nhan (label), dé don
gian goia mic la Ay, Az ..., Aa

Lam thi nghiém so sanh ning suit cta 5 gidng ngd thi nhin t6 & day chi gdm mot yéu
t6 c6 5 mirc 1a 5 gidng ngd, hay con goi 13 5 cong thirc. Mdi gidng ngd duogc thir nghiém
trén mot sb 0 thi nghiém (hay don vi thi nghiém), mdi 6 dugc coi 1a mot lan 13p (repetition).
Thi dy néu mdi gidng lap lai 3 1an thi phai cé 5.3 = 15 6 thi nghi¢m.

Thi nghiém 5 giong ngd va 4 cong thirc bon phan va chi xét tac dong chung ca t6
hop Gidng x Phan (Gi x Pj) thi c6 thi nghiém mot nhan t6 vi 5. 4 =20 cong thirc thi
nghiém, mdi cong thirc dugc lap lai 3 1an, nhu vay phai co 5. 4.3 =60 6 thi nghiém.

Vi chi quan tim dén mét nhan t6 nén cac dir liéu duoc sap thanh tiig nhom, mdi

nhom la cac 1an 1ap cia mot mirc cua nhan to do d6 con goi viéc phan tich so liéu nham
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tach biét cac phuong sai theo hai ngudn bién dong nhan td va sai sé 1a bai toan phan
tich phwong sai mdt cach sip xép (one way anova).

Gia sir cdng thire Ajdugc thuc hién trén ri 6 thi nghiém, cac két qua xi; duoc coi
nhu mot mau quan sat d6i voi bién ngau nhién X va myc dich ditra 1a so sanh cac
trung binh m;i cia cac bién Xi.

C6 nhiéu kiéu bd tri thi nghiém dé giai quyét bai toan nay.
Gia st nhan td c6 a muc, mire i duge lap lai T lan, nhu vay téng sbcon=ri
guan sat, hay con ndi la c6 n 6 thi nghi¢ém.
Néu bb tri n 6 thi nghiém hoan toan ngiu nhién thi kiéu bé tri duoc goi 1a kiéu bd

tri (thiét ké) hoan toan ngiu nhién (Completely randomized design).

a - KIEU BO TR HOAN TOAN NGAU NHIEN
(Completely randomized design CRD)

Khi tién hanh thi nghiém kiéu ndy phai ding n phiéu ghi tir 1 dén n, rat thim ngiu
nhién r1 phiéu dé c6 cac 6 thi nghiém d6i vai cong thic 1, rat tiép ro phiéu dé co cac 6 thi
nghiém ddi v&i cong thitc 2, . . ., ra 6 cudi cing 14 clia cong thic a.

Nhu vay viée rat tham ng?tu nhién dugc thyc hién trén toan b cac 6 thi nghiém.
al- M6 hinh toan hoc

Viéc tinh toan va két luan dua trén mot sd gia thiét thé hién & mo hinh sau:

Xij = p + ai +ej (=1..a;j=1..r) (1)
Xij 1a két qua cuia 1an 1dp tha j cia muac i, p 1a trung binh chung, o 1a anh hudng
clia murc i cia nhan t6, con eij 14 sai sé ngu nhién. xij ¢4 trung binh mi=p +ai
Cdc sai so eij dwoc gid thiét djc ldp, phian phoi chudn, ky vong 0, phwong sai &
C4c ai thoa mén diéu kién rang budc o = 0

a2- Cac buée tinh

Gid st c6 a mirc, muc Aj ldp lai ri lan.

Téng s6 6 thi nghiém (hay sé sb lidu) n= T ri =24

Tong céc s6 liéu ciia cong thaee i TAI= D Xij , cac trung binh X,
j

(xem bang)
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Tong tat ca cac sd lieu ST = > > x; trung binh chung X =
Sédiduchinh G =ST2/n

Tinh cac tong binh phuwong:

Tong binh phuong toan bo

i1 j1 i1 j1
Tong binh phuong do nhan té:
SSA ZZ(X ~-X )2 = imz G
i=1 j=1 f
Téng binh phuong do sai sb:
SSE =SSTO- SSA = 260,2148 -140,6471 = 119,5677
Tinh cac bac tu do
Bac tu do cuia SSTO dfTO=n-1
Bac tu do cua SSA dfA = a-1
Béc tu do cua SSE dfE = n- a
Pem céc tong binh phuwong SSA va SSE chia cho céc bac ty do twong trng dugc cac
binh phuong trung binh msA, msE.

Ftn = 2_32 Gi tri t6i han FIt = F(o,dfA,dfE)
S

Sai s6 thi nghiém binh phuong 1a msE, ky hiéu se? véibéc tw do dfE =n - a
Tom tat cac két qua vao bangsau:

Bang phan tich phwong sai

Nguon bién | Tong Bac Binh phuong Ftn Flt
dong BP tw do trung binh
Gitra cac SSA |dfA=a-1 | msA=SSA/fA | msA/msE | F(a,dfA,
muc dfE)
Sai s6 SSE |dfE=n-a | msE =SSE /dfE
ngﬁunhién ..
Toan bo SSTO | dfTO=n-1

N D Hien 26



a3-Két luan
Dung bang phan tich phuong sai dé kiém dinh gia thiét Ho:* Khong c6 sy khac nhau

gifta cac trung binh m;”, d6i thiét Hi: “Co su khac nhau giita cac trung binh m;”.

C6 thé viét lai theo ai va co gia thiét Ho:“Cac ai déu bang 0 “véi dbi thiét Hy:

» Khong phai cac ai déu bing 0.
Quy tic kiém dinh:
So Ftn v&1 ngudng Flt

Néu Ftn <= FIt chip nhan gia thiét Ho: “Khéng c6 sw khic nhau giira cic
trung binh m; cia cAc mic cia nhén t6”.

Néu Ftn > FIt chip nhian Hy: “Cé s khac nhau giira cAc trung binh m; ciia céc
mirc ciia nhan to 7.

Saisb clia trung binh X Se, =—

Sai sd ctia trung binh cua cac cong thirc

2

se se
Sea = [— Sec = |—
ra rC

_|se? _[se?
Sésg = —_— sep= |—

I'—b r-D

b- KIEU BO TRi KHOI NGAU NHIEN DAY PU
( Randomized complete block design RCBD hay RCB)

Pé tién hanh thi nghiém gia sir c6 a cong thirc, mdi cong thire 1ap lai r lan. Tat ca
c6 n=axr 0 thi nghiém.

Chonr khoi, mdi khdi chia thanh a 6 thi nghiém. Lay khoi tht nhat va lam a phiéu
dé bat thim xem a cong thirc xép vao a 6 ndo, sau d6 bat tham cho khoi thir hai, thi ba,
..., thtr a. Nhu vay viéc chon ngiu nhién dwoe 1am riéng cho tirng khdi.

Viéc chia khdi ¢ thé do khong cé dii n 6 thi nghiém dong déu nén phai chia thanh

r khdi sao cho a 6 trong mdi khéi twong ddi ddng déu.Ciing c6 khi do thoi gian
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han ché mdi ngay chi 1am dugc a thi nghiém chtr khong thé 1am tit ca n=a x r thi
nghiém, nhu viy ¢ day ngay la khoi.

Ciing c6 khi chia khéi thang géc véi mot hwéng bién dong co anh hudng dén két
qué thi nghiém thi dy hudng gié, hudng chay ctia nude ngam, hudng niang, hudng ddc,
huéng thay doi ctia d6 phi ctia dat . . . nham loai trir anh hwéng ciia bién dong d6 Vi
mdi cong thitc c6 mit mdt lin & mdt mirc ciia bién dong.

MOt céi loi nita 13 ¢6 thé chon khdi khac nhau vé khong gian va khac nhau vé thoi
gian (nhung khong dugc khac nhau qua xa dén muc c6 sy thay doi didu kién thi nghiém)
nén két luan rat ra c6 tinh khai quat cao hon 13 tip trung toan b cac thi nghiém vao mot
noi hay ciing mét thoi gian nhu thi nghiém kiéu hoan toan ngau nhién.

b1- M6 hinh toan hoc
Xij = p + ai +Bj+ e (i=13a; j=1r) (2)

Khéi duoc coi 1a yéu té han ché va thuong gia thiét 1a ngiu nhién, Xij 1a két qua cia
mirc i & khdij, p 12 trung binh chung, i 13 anh huéng ctia mic i cia nhan t6, Bj 1a anh
huong cta khéi j

Céc sai s eij dugc gia thiét déc Idp, phan phéi chudn, ky vong 0, phwong sai &.

Céc tham s0 thoa mandidukién: > oy =0 Y B, =0

b2- Cac budc tinh |

Tinh cdc tong

Nhén t6 c6 a mirc bd tri thanh r khoi.

Tong s6 6 thi nghiém (hay s6 s6 liéu) n=a.r

Tong céc s6 liéu ciia cong thirc i TA = inj , cac trung binh X

J
Tong cac so liéu trong khoi j TK, = inj
1

Tong tat ca cac s6 liku ST = > >'x,

i
S0 diéu chinh G =ST?/n
Tinh cac tong binh phwong:
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ZW
5570 =330 -K) =¥ T K -6 s Y %) =T G
i=1 j=1 i=l j=1 i=1l j=1
ZTK2
SSK = ZZ(X -x)=2—-G

i=1 ]_1 a

SSE = SSTO-SSA -SSK

Tinh cac bac tu do:

Béac ty do cua SSTO dfTO=n-1=a.r-1

Bactwdocua SSA dfA = a-1 Bactudo cua SSK dfK =r-1
Bactydo cuia SSE dfE =(a-1)(r-1)=dfTO - dfA -dfK

Tinh cac binh phwong trung binh:

msK = SSK/ dfK msA = SSA / dfA msE = SSE / dfE

Chia msK cho msE dwoc Fink. Tim gié tri t6i han Fik = F(a,dfK,dfE)

Chia msA cho msE dwoc Fina. Tim gia tri t6i han Fita = F(o,dfA,dfE)

Sai s0 thi nghiém se bang ciin bac hai ciia msE, bac tw do dfE = (a-1)(r-1)
Tom tit cac két qua vao bang phén tich phuong sai

Phén tich phwong sai khéi ngiu nhiénday di

Nguon Tong BTD Binh phuong Ftn Flt
biéndong  pp Thinh
Khoi SSK dfk msK msK/msE  F(o,dfK,dfE)
a-1 SSK/dfK
Nhantd ~ SSA dfA msA mSA/MSE  F(a,dfA,dfE)
k-1 SSA/fA
Sai s6 SSE dfE MSE = sg?
(a-1)(r-1) SSE/dfE
Toanbd  SSTO dfTO
a(r-1)

b3- Két luan
Duing bang phan tich phuong sai trén dé kiém dinh gia thiét Ho:“Khong c6 su khac
nhau gitra cac trung binh m;”, ddi thiét Hy: “Co sy khac nhau gitra cac trung binh m;”.
Mubdn két luan phai so Fina v6i Fia
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Néu Fina <= Fa chap nhan Ho:* Khong c6 sy khac nhau giita cic trung binh ctia

cac muc cua nhanto ”.

Neéu Fina > Fita chap nhan H1:“C6 su khac nhau gita cac trung binh ctia cac murc cua

nhan to “.

Tinh sai s6 thi nghiém : se? = msE = SSE / dfE
bac tu do dfE =9

Trung binh toanbd X = ST /n

Hé s6 bién dong CV =se * 100/ x.

2
. AL \ - se
Saisd cua trung binh x. sep = ,[—
n

Sai sO cua trung binh ctia cac cong thirc
se’

Sea = —— = Sep=Sec=Sep
r

c- KIEU BO TRi O VUONG LA TINH (Latin square)

Nhu trén di thdy khi c6 mdt ngudn bién dong anh hudng dén khu vuc thi nghiém thi
phai chia khéi vudng goc vai hudng bién dong dé dam bao do dong déu cua cac 6 trong
mot khéi.

Trudong hop bén ngoai c¢6 2 hudng bién dong truc giao nhau tic dong dén khu vyc
thi nghiém(thi nghiém b tri & suon nai vira chiu anh huéng ciia hudng gio, vira chiu anh
huong cua do cao hodc két qua thi nghi¢m phu thudc vao cac dung cu ¢o chét lwong khac
nhau va vao cac ngdy khac nhau trong tuan . . . ), goi hai tic dong nay 13 hai yéu t6 han
ché, chung ta phai bd tri thi nghiém kiéu 6 vudng La tinh.

Goi yéu tb thir nhat 13 hang, yéu t6 thir hai 1a cot (ddy chi 14 cach noi gian don ctia bd
tri thi nghi€ém, thi du goi cac khdi b tri trén cac do cao khac nhau la hang, khéi bd tri
vudng goc voi chiéu gio 1a ¢t va gia thiét hudng gid thoi truc giao véi do dc. Goi cac
dung cu 14 hang, cic ngay trong tuan 1& cdt trong qué trinh phan tich & phong thi nghiém.

Trong kiéu b tri 6 vudng La tinh s6 hang bang s6 cot va biang sb mirc a ctia nhan t6 .

Mdi mic duge bd tri mot 1an trén 1 hang va mdt lan trén 1 ¢ot. Mic 1(A1) dugc bd tri &
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cac 6 cO ky hiéu A, Mirc 2 (A2) b tri ¢ cac 6 c6 ky hiéu B, mirc 3 (As) b tri & cac 6 c6
ky hiéu C, muc 4 (As) bd tri ¢ cac 6 ky hiéuD . . .

Can cir vao sd muc a ta chon so dé é vudng La tinh a X a c6 san trong céc tai lidu
thong ké, sau d6 doi chd ngiu nhién cac hang, roi ddi chd ngdu nhién cac cot, dé cudi
cung duoc mot so d6 6 vudng La tinh cu thé dé bo tri thi nghiém.

O vudng La tinh don gian, dé tinh, loai trir dugc anh hudng ctia 2 hudng bién dong,
nhung chi nén dung khi d3 ndm chic d6 13 hai huéng bién dong truc giao nhau va co thé
chap nhan m6 hinh cong tinh (xem phan dudi).

Nhuoe diém cta 6 vuong La tinh la s6 bac tu do con lai cho sai sb qua it do do
thudng chi dung 6 vudng La tinh t6i thiéu 13 4 x 4 va ciing khong nén qué to vi phuc tap
va khé ddm béo cac di€u kién ctia md hinh.

cl- Mo hinh toan hoc
M6 hinh cé dang  Xiji = p+ ai + Bj + yi + &ij (3)
(i i=1,a;B; j=l,a; v I=1a)

Hang, cot va cong thirc déu duoc coi 1a nhan t6 ¢ dinh
Xij i1 1a két qua coa murc 1 b6 tri & hang i, cot j, ai 1a anh hudng ctia hang i, Bj 13
anh hudng cua cot j, yi la anh hudng cua cong thirc |.
Céc sai s eij dugc gia thiét déc Idp, phan phéi chudn, cé ky vong 0, phwong o
Céc tham sd thoa man diéu kién:
> a@i=0 > Bi=0 > w =0
i i

k

Goi a 1a s6 mirc cia nhan to. Tat ca c6 n= a? & thi nghiém.

c2- Cac budec tinh

Tinh cac tong:

Tong s 6 thi nghiém (hay sd s6 liéu) a=4; n=axa

a
Tong céc sO liéu cua hang i THi= D" x;, (tongcacxiji trénhang i)
i1
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a
Tong cac s6 liéutrong cdtj TCj= ZXi ; (tong céac xijitrén cot j)
j=1
Tong cuia céac so li€u trong cong thirc |

TA = D X, (téng cac Xiji ung v6i cong thirc 1)
1=1

Tong tht cd cac so litu  ST=>'>>'x,, (tong tat ca céc xijitrong bang)
i T
S6 diéu chinh G = ST?/n
Tinh cac tong binh phuong:
SSTO= Y ¥, -G SSH = STH?/a -G
P i

SSC = »'TCi/a-G SSA= > TA?/a-G

SSE = lSSTO - SSA - SSH - SSC |

Tinh cac bac tw do:

Béac ty do cua SSTO dfTO=n-1 Bactudocua SSA dfA=a-1

Béac ty do cua SSH dfH=a -1 Bactudocua SSC dfC =a-1

BactudociaSSE  dfE=n-3(a-1) = (a-1)(a-2)

Tinh cac binh phwong trung binh:

msH =SSH/dfH ; msA = SSA/dfA; msC = SSC/dfC; msE = SSE/dfE = se?
Gia tri F thuc nghiém Ftna = msA / msE, gia tri tdi han Flta= F(a, dfA, dfE)

Bang phan tich phuwong sai

Nguon bién dong  TéngBP  BTD  Thinh Ftn Flt
Hang SSH a-1 msH
Cot SsC a-1 msC Fita
Nhan t6 SSA a-1 msA Fina F(0,dfA,dfE)
Sai s6 SSE dfE msE
Toan bo SSTO dfTO

c3- Két luan

So Ftna voi1 Flta ¢ muc y nghia o véi dfA va dfE bac ty do
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Néu Ftna <= Flta két luin: ” Khong c6 sw khac nhau giira cic trung binh ciia

cac murc cua nhan to .

Néu FtnA > FItA két ludn: “C6 sy khac nhau giira cic trung binh ciia cic mirc

cua nhan to”.

Tinh sai s6 thi nghiém se:

se? = msE = SSE / dfE
bac tu do dfE =6

Trung binh toanbd x.. = ST/n
Hé s6 bién dong CV = se * 100/ x

2
s A \ ° sé
SaisOcua trung binh x  se, =  [—
n

Sai s0 cua trung binh ctia cac cong thirc

[se?
Sea = ,/— = Ses= Sec = Sep
a

Trén day 1a 3 kiéu b tri thi nghiém khi khao sat mot nhan t3.

Pé khao sat mot nhan t6 ma can phai chia thanh khoi thi ngoai kiéu bo tri khéi day
du con kiéu khoéi khong day du (Randomized incomplete Block design) trong d6 dang
cha y 14 loai khong day du can dbi (Balanced incomplete block design) tiép theo 14 ludi 6

vuodng (Lattice design, rat hay dung trong cic nghién ctru ban ddu vé gidng).

Dé khao sat mot nhan t6 khi c6 hai yéu td han ché (hai ngudn bién dong truc giao)
ngoai 6 vudng La tinh con kiéu 6 vuéng La tinh thiéu (chir nhat Youden )

Khi ¢6 3 yéu t6 han ché thi dung 6 vudng La tinh Hy lap(Graeco-Latin squares).

11- XU LY TRONG SPSS
a- Phan tich phwong sai mdt nhan t6 kiéu CRD
Mo tép Baitap3 Vao Analyse Compare means One way anova
Chon Tluong (trong lwong) vao Dependent list (danh sach bién phu thudc),
Factor (nhan t6) chon diet (thtrc 4n)
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One-Wa M)

Dependent List:

]9

> Diet 1 [Diet1]
#> Diet 2 [Diet2]
> Diet 3 [Diet3]
4 Diet 4 [Dietd]
# Tl

> Breed —
> Fation

[

4 tuong
L]

Factar:

> Fation2
&> Ration3
&> Rationd
#> tuona?2 A

[« ] [® det

Contrasts. .. | Post Hoc...

Pazte
Reszet
Cancel

Help

Optionz...

 lefelefzls

Trong Options chon Descriptive Homogeneity of variance test va Means plot

One-Waw AMOWVA: Options

Statistics

D escrniptive

Fiz=d arnd random =ffecks
Hormogensity of wariance k==t
Eroven-Forsuthe

ar el

1T

{

M eans plok
Fiz=ing Yalu=s=

= Exclude caszes analuszi= by analusis

7 Exclude caszes listviise

Carncel |
He=ls |

Trong Post hoc (kiém dinh sau phan tich phuong sai) chon LSD, Tukey va
Duncan

N D Hien

One-Way ANOYA: Post Hoc Multiple Comparisons

Equal Wariances Aszumed

Equal % ariances Mot Assumed

[ Tamhare's: T2 [ Dunnett's T3

Significance level: |05
Confinue |

[w LSD [ 5-M-K [ Waller-Duncan
[ Bonferoni [ Tukey

[ Sidak v Tukeg'zb ™ Dunnett

[ Scheffe [v Duncan

[ R-EGWEF [ Hochberg's GT2

[ R-E-GA QO [ Gabriel (=

[ Games-Howel

Cancel

[ Dunnett's C

Help
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Descriptives

tluong
Std. Std. 95% Confidence Mini | Maxi
N Mean | Deviation Error Interval for Mean mum | mum
Lower Upper
Bound Bound

1 5 79.00 24.474 10.945 48.61 | 109.39 38 99

2 5 71.00 31.024 13.874 32.48 | 109.52 30 112

3 5 81.40 22.876 10.230 53.00 | 109.80 42 97

4 5| 142.80 34.903 15.609 99.46 | 186.14 85 169

Total 20 93.55 39.523 8.838 75.05| 112.05 30 169
Tluong Test of Homogeneity of Variances

Levene
Statistic dfl df2 Sig.
.386 3 16 .765
Tluong ANOVA
Sum of
Squares df Mean Square F Sig.

Between Groups 16466.950 3 5488.983 6.647 .004

Within Groups 13212.000 16 825.750

Total 29678.950 19

Dependent Yariahle: thuong

NMukiple Comparisons

N D Hien

mean
Difference 45% Confidence Interval

i diet (N diet (-t Std. Error Sig. Lower Bound | Upper Bound

LSD 1 2 8.000 18174 BEBE -30.53 46.53
3 -2.400 18174 .8a7 -40.93 36.13

4 -63.800* 18174 003 -102.33 -2527

2 1 -8.000 18174 BEE -46.53 30.53

3 -10.400 18174 ATH -43.93 2813

4 -¥1.800* 18174 oo -110.33 -33.27

3 1 Z.400 18174 .8a7 -36.13 40.93

2 10.400 18174 AaTh -2813 4893

4 -61.400* 18174 004 -99.93 -22.87

4 1 63800 18174 003 2527 102.33

2 71.800* 18174 oo 3327 110.33

3 61.400" 18174 004 2287 99.93

* The mean difference is significant at the .09 level.
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Phan chia nhom theo Tukey va Duncan

Homogeneous Subsets

thuong
Subsetfor alpha= .04

diet I 1 2
TukeyBa 2 a 71.00

1 8 79.00

3 8 81.40

4 a 142.80
Cuncana 2 ] 71.00

1 il 75.00

3 il 81.40

4 a 14280

Sig. A9A 1.000
Means for groups in homogeneous subsets are displayed.

4. Llzes Harmonic Mean Sample Size = 5.000.

Vé cac trung binh

Means Plots

140 —|

o

1

o
|

Mean of tluong

100 —

=0 —

diet

C6 thé phan tich phuong sai bang General linear model
Vao General linear model Univariate sau d6 lam giong nhu one way anova

Chon Dependent variable Tluong, fixed factor diet

N D Hien
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B Univariate

I

@ Diet 1 [Diet] ~ [ependent % ariable: bodel |
4 Diet 2 [Diet2] | 4 tuong

: : Cantrasts... |
g E!Et i {g!eﬂ Fized Factar(s]:

12t 12t -

Flats. ..
o il —||
“#> Breed Post Hoe. ..
@ R ation Fandom Factar(=):
“#r Ration2 Save... |
<> R ation3 E -
@} R aticnd Options... |
% Huongs Covariate(s):
o lon [olon]
& congthuc
> ield y
< Treat .
WLS Weight:
S g (3] preves
Ok | Pazte | Rezet I Cancel I Help |

Trong Model chon Full factorial, néu chon Custom thi phai dua diet sang khung
model, nhay 6 include intercept in model hoac khong nhay déu duge. SPSS chon
san cach phan tich theo ki€u phan tich Sum of squares type III .

Univariate: Model

— Specify Model
& Full factorial  Cugtom
Factors & Covariates: fodel:
diet(F]

Build Termlz]

I Interaction - I

Sum of squares; IT_I,Ipe M vI ¥ Include intercept in model
Continue I Cancel | Help |

Trong options c6 thé chon Descriptives Statistics va Homogeneity tests dé kiém
tra mo hinh
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F

i Univariate: Options

E ztimated b arginal Means

Factor(z] and Factar Interactionz: Dizplay M eans for:
[WERALL)
diet ‘:\
-
Dizplay

[v Dezcrptive statistics Homogeneity tests

|7 Estimates of effect zize Spread v level plat
Rezidual plat
Lack. of fit

General estimable function

| Obszerved power

[ Parameter estimates

B i

[ Contrast coefficient matri=

Significance level: .05 Caonfidence intervals are 95%

I:Dntinuel Cancel | Help |

Trong Post hoc chon LSD, Tukey va Duncan nhu one way anova

Univariate: Post Hoc Multiple Comparisons for Observed Means g|

Factor(z]: Fozt Hoo Tests for;
diet

Contine

E Canizel

Help

E qual *fariances Aszzumed

7 Bl

v L5SD [ S5-M-K [ Waller-Duncan
[ Bonferroni [ Tukey

[ Sidak [v Tukey's-b [ Durnett

[ Scheffe [ DCuncan

[ REGWF [ Hochberg's GT2

[~ R-EGWO [ Gabriel (= "

Equal *fanances: Mot Azsumed
[ Tamharne's T2 [ Dunnett'z=T3 [ Games-Howel [ Dunnett's C

Két qua gibng nhu one way anova
b- Phin tich phwong sai mdt nhin t6 ki¢u khoi ngiu nhién (RCBD)

Vao General linear model univariate
Chon bién tluong?2 vao Dependent variable, chon khoi va congthuc vao Fixed factor
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M Univariate

> Diet 2 [Diet2] ~ Dependent ' ariable: Madsl... |
> Diet 3 [Diet3] | > tuong2
: : Contrasts. ..
% [:IEt 4 [Dietd] Fized Factorz): 4|
thuang
Flats...
@ diet E g o ant[;.l:an] b ot |
congthuc
@ Tig g. | Post Hoc. . |
> Breed Fandom Factorz):
> Ration Save.. |
@3 Rationz = - .
@, Fiatior Optionz... |
g S.a::nd Covariate(s]:
i
@b Treat u
@ Row
& Cal .
— WS W eight:
s [,

k. | F'astel Hesetl Eancell Help |

Trong Model chon Custom rdi dua khoi va congthuc sang khung model,
nhay 6 include intercept in model hodc khong nhay déu duoc. SPSS chon sin
céch phan tich theo kiéu phan tich Sum of squares type III .Trong post hoc chon
Post hoc tets for Congthuc sau d6 chon LSD, Tukey, Duncan.

r

Univariate: Model

— Specify Model
O Full factorial & Custom
Factors & Covariates: todel
coa T ——
congthuclF)
Build Tem[z)

Ilnteractinn vl

Sum of squares: IType 1] vl ¥ Inchude intercept in moded

Continue Cancel Help
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Uniwvariate: Post Hoc Multiple Comparisons for Observed Means

F actor]=):

Post Hoc Tests far:

o_lon
congthuc

<]

Equal Yariances Azzumed

LSD
Eonferroni
Sidak.
Scheffe
RE-G*wF

[v
—
—
—
—
[ R-E-GA 01

.

I
—
I
—

—

S-M-K [ waller-Duncan
Tukey

Tukey's-b [ Dunrnett
Duncan

Hochberg's GT2

G abriel s i

E qual Y ariances Mat Assumed

[ Tamhane's T2 [ Dunnett'zs T3

[ Games-Howell

Continue
Carncel

Help

R

[ Dunnett's C

(<]

Két qua:
Dependent Variable: tluong2 Tests of Between-Subjects Effects
Type lll Sum
Source of Squares df Mean Square F Sig.
Corrected Model 8.249(a) 7 1.178 22.198 .000
Intercept 711.625 1 711.625 | 13405.799 .000
congthuc 1.846 3 .615 11.589 .001
olon 6.403 4 1.601 30.155 .000
Error .637 12 .053
Total 720.510 20
Corrected Total 8.886 19
a R Squared =.928 (Adjusted R Squared = .886)
Homogeneous Subsets
thuong2
Subset
iZong thuc I~ 1 2 =
Tukey B2.B 4 5 5 GED
z 5 5.720
2 5 6.060 6.060
1 5 6.420
Duncana.k 4 a 5.660
z 5 5.720
2 5 6.060
1 5 6.420
Sio. GES8 1.000 1.000

N D Hien

Means for groups in homogeneous subsets are displaved.
Based on Type Il Sum of Squares
The errarterm is Mean SquaredError) = 053,

A Uses Harmonic Mean Sample Size = 5.000.
b. Alpha = .05,
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Néu sau khi vao General model Univariate khai bao Congthuc vao Fixed factor
con khoi vao Random factor thi c6 két qua tuong tu.

Tests of Between-Subjects Effects

Dependent Variable: tluong2
Type [l Sum

Source of Squares df Mean Square F Sig.

Intercept  Hypothesis 711.625 1 711.625 444557 .000
Error 6.403 4 1.601(a)

congthuc  Hypothesis 1.846 3 .615 11.589 .001
Error .637 12 .053(b)

o_lon Hypothesis 6.403 4 1.601 30.155 .000
Error 637 12 .053(b)

a MS(o_lon)

b MS(Error)

c- Phan tich phwong sai mdt nhan t6 kiéu 6 vudng La tinh (LS)
Analyse General linear model Univariate

Pua Yield vao Dependent variable, dua trset, row, column vao Fixed factor

- x|
@ Diiet 2 [Diet2] P Dependent % ariable: Model .
< Diet 3 [Diet3] D |8 Vield -

: : onkrasts...
g S'Et 4 [Dietd] Fined Factor(z):

Liona

Plats...
@ de <] g frea _ Pts. |
i
g . & Fost Hoc...
# Breed Random Factor[z):
> Litter 1 [Litter1] Save..
@ Litter 2 [Litter2] | i
@ Litter 3 [Litter3] el
@3 Litter 4 [LIttEfq-] I:Dvariate[s]:
> Litter 5 [Liters]
@ Huong2 ‘:I
& Khoi
@b Cong thuc [Congth WLS Weight:
v 2] |
k. | Fazte | Reszet | Cancel | Help |

Trong Model chon Custom rdi dwa Row, Column, treat sang model

Trong Post hoc chon Post hoc test for Treat.
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X

Univariate: Model

Specify Model
" Full Factarial f* Cuztom
Factors & Covanates: kModel:
Row(F] o
CallF] Cal
Treat(F] ) Treat
Build Term[z)
Interaction -

Sum of squares: Type Il - [ Include intercept in model
Continue | Cancel | Help |

Factor(z]: Fost Hoc Tests for: .
Continue

Fow Treat

Col l:l Cancel

Treat

Help

E qual Y ariances Azsumed

7 [l

W LSD [T S-MH-K [ wialler-Duncan
[ Bonferroni [ Tukey

[ Sidak v Tukev's-b [~ Dunnett

[ Scheffe v Duncan

[ R-E-GWwWF [~ Hochberg's GTZ2

[ BEGw @ [ Gabriel = i~

Equal ¥anances Mot Azsumed
[ Tambane's T2 [ Dunnett's T3 | Games-Howel [ Dunnett's C

Dependent Variable: Yield Tests of Between-Subjects Effects

Type Il Sum
Source | of Squares df Mean Square F Sig.
Model 113372'675("’)‘ 13 8720.975| 517.936 .000
Row 2326.386 4 581.597 34.541 .000
Col 901.374 4 225.344 13.383 .000
Treat 1284.510 4 321.128 19.072 .000
Error 202.055 12 16.838
Total 113574.730 25

a R Squared = .998 (Adjusted R Squared = .996)
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Homogeneous Subsets

wield
Subset

Treat Il 1 2 2
Tukey Ba.b 1 b} S2.920

2 a BS. 620

3 S BF.FE0 BY.F&0

4 a B9 000 E9.000

o 5 T4 530
Cuncana.b 1 5 52920

= =1 BES. 520

= = BF. 750

4 =1 E9.000 E9.000

= = F4.580

=ig. 1.000 247 a5

Means Tor Arodps in homodgeneods subsets are displaved.

Based on Tvype Il Surm of Sguares
The errar term is Mean SquaredErrory = 1 6. 823238,

a. UUses Harmonic Mean Sample Size = 5.000.
b. Alpha = .05,
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