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Two-factor Analysis of Variance on Biological Experimental Data
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Abstract; This paper described how to use Two-Factor analysis of variance on biological experimental data, including

computational formulae, examples and how to analyze the computational results.
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W MASTAMEEE 4+ AT . EREEERA
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RS R R P E RO R, X MR E R A
8w 1% LH 4B a B2 Rt Wik Bm T .
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ELRER R, 58 REEKT HES R EERRN
MEEMNFEIFRERO IR A EHHHARKT
NELTFIBERRUNAEHRAFEREN A
B, HEPR--HRES -FEENAR KT L4 88
AR UMEAREFEZ TN, AnEFRHEE
EERARPARAFTLEFENENETHES. 4
MERZAfFAZELERN, TRAEBRZHMZEL
ERER TBE-EERHEBRHEAE L. TREE
REgd R RaFZE A RNEREX M
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EHHEZERYT BEAHER«c XK. BHES
bARF HAE - KEIRT ex b KER . WETBHE
HRERI K MNEREBENEE R axbxn, B
X, A AHRSE K L. BHER, ATFESrREX
BFENLEREE, 287 B R TAMEESR 1,6
HEESHIRE2, DEXBP X, =-MHMe6ERAR
ER130-150d, B EENFNCHEIRETLRMNMT
W Xp=218FR AEEK250-~280d, P RER
MNC B8 2 R E R LR MMMME(FE 1),

3 REAXHBERRSEITE

FIRETHEERAEIAESHELR . Z 28
MY ERBEMAKITETE.

ERX2PHESAMHEE BA 4 TKE(b=4),4
% % B FNC MNC 1 WN;sEEHEE A H 3 MK E(a
=3), B ik 4 B 25 130 ~ 150 d.,250 ~ 280 d.360 ~ 390
do B—RKEHHEER ax b=-3x4REH, LBHFEE
AW HIBT axbxn=3xdxd=48 MEBHRHER,

K3IGMAFESHRER QBT FR(SS). B
HE(df) BETPH (M FILE, B4 RBFESHE
lEsE,

4 HRME

REELFREZ A Y TFABE N a-1=2,
SEHAMHERN axb(n-1)=360,% FRHiE(—K
HIPABHBEE FEREIVBEMEE Fie = 3.32.
Fraom =5.39, F> Fou F o< Fog . TEEREZE &
EREIIRESEAEE HARATHSERHMR

HrAER, AE =005 KFELFREZR(FE4F
“FERR): FERE B LS TAHEN a-1=3, 5
EBEHER axb{n-1)=368},F, 500 =4.51, F >
Foo RAARMEEMNMS LH 2 HBBHPHE « =
OO0 KFLAMBEER A =+ " BF; A8 XL
A Y0 TARERG-DUE-1D=6 4#FEHEN
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EWMEE A FHENMER B (j=1,2,3.4)
(i=1,2,3) Fo | FNC MNC WN
12.4 19.7 18.2 13.2
130~ 150 4 11.5 43.7 18.5 12.6
9.5 38.5 17.7 12.3
10.7 34.6 20.4 13.2
13.2 28.2 22.5 12.4
250 ~ 280 d 12.8 35.8 21.8 14.3
4.1 30.2 20.6 11.7
11.5 37.8 24.2 13.5
1.2 26.7 19.1 13.1
360 ~ 390 d 12.6 2.2 24.3 12.6
13.9 35.4 22.5 10.7
13.5 27.5 20.7 11.8
Xy =X+ X+ Xys # X1 =124+ 115+ 9.5+ 10.7 = 44,1 X, =12.25
Xp =Xm + X+ X1z + X120 =39.7+43.7+38.5+34.6=156.5 X, =39.125
X =Xz + X+ Xy + X12a = 18,24 18,54 17,7+ 20,4 =74 8 X, =187
Xo =X + Xpp+ Xpa + X = 13,24 12,6 + 12,3+ 13.2=51.3 X, =12.825
Xy =Ko + Xopp + Xon + Xe = 13,24 12.8 4 14,1+ 11.5=51.6 X, =129
Xz = Xogy + Xozp + Xomy + X2 =28.2 4 35.8+30.2+ 37.8=132.0 X, =33.0
Xpo= X + Xosz + Xogg + X33 =22.5+21.8420.6+24.2=89.1 Xy, =22.275
Tag = Xogy + Xoig + Xogy + Xog = 12.4414.3411.7+13.5=51.9 Xo. =12.975
Xoo =X + Xy + Xan + Xag = 1124126 413,94+ 13.5=51.2 X, =12.8
Xy = Xy + Xymp + Xom + X2y =26.7+32.2+425.4427.5=111.8 Xy =27.95
Xyo= Xym # Xum + Xy + X3 =191+ 24.3422.5420.7=86.6 X =21.65
Xoo = Xy + Xogn + Xz + Xagg =131+ 12,6+ 10.7+ 11.8=48.2 X, =12.05
X=Xy + X + Xy + Xpe =44.14156.5+ 74,8+ 51.3=326.7 X, =20.419
Yoo =Xy + Xn + Xp + Xay =51.6+132.0+89.1+5L.9=324.6 X, =20.288
Xpo= Xy + Xgp + Xgy, + Xpe, =51.2+4111.B + B6.6 + 48,2 =297 8 X, =18.613
Y. =X, +Xy +X5 =441+ 51.6+51.2=146.9 X, =12.242
X =Xy + Xy + Xpp, = 156.5+ 132+ 111.8=400.3 X, =31.358
Y= X3 + X + Xg3 =74.8+89.1 +86.6=250.5 X =20.875
Xg=Xyy +Xp + Xy =51.3451.9448.2=151.4 X, =12.617
FHEREBEM X =9%49.1 X =949.1/48=19.773

¥ =326.7°=106732.89 X} =324.6"=105365.16 X} =297.8" =388 684.84

X% =146.9 =21 579.61 X%, =400, =160 240.09 X%, =
X2, =949.12 = 900 790.51

250.57 =62 750.25 X%, =151.4% =22921.96
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TEREWE. WELXATEREAR A A=K & x4=12%, BLXBER 4R AHBT ® +LEH
EXRERA—RNEENAZMAFFFERYESE 2 o
RET4HFRATRRERHNEREIER axb=3
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TEER FEHHM{SS) BHE (d4f) M (MS) F
M3
ABER 85, a-1 M5, MS:
M5,
BRE $5s b-1 M3 WS,
. MSp
AB ZEHIEH 88,5 (a-1)(b-1) M58 MS
BE 88, ab(n-1) MS,
B 55, abn - 1
SR § 3. lsige A%
58, —bnzl(X,-__—X_.) = bn%x‘ -
1 - Xt 1
= 421 Xl - 55w = ig % (106732.89 + 105365.16 + 88 684.84) — 18766.475 = 32.456
LA < 1 <, X2
§5p :rm;(x_j_ N L a—ng] X -

b 3 4
SSup =m, 20Xy - X -X, +X.V =4x D, 0K, - X -X,; +X.) =258.122
i=1j=1 i=lj=1
b a Xz 3 4 4
58, = E} Xp - o= 2020 2 X% - 18766.475 = 22758.13 - 18766.475 = 3991.655

i=1j=1 k=1 i=1j=1k=1l

4
200Xy, — Ky X 4 X = Ky oK X+ X (K - X, -X, + XV (X -K -Xs + XY

¥4 ZRHEFEHFLER

TEXRE F-HH(SS) BHE (df) B (MS) F
EHHE A 32.456 {58,) I-t M5, = 32.456/2 = 16.23 :;g‘ =3.33"
FEHE R 3524, 518(55;5) 4- MS,; =3524.518/3=1174.84 $§”=239.76”
AB ZEH MM 258.122( 85,5 ) (A-104-1) MS,q = 258.122/6 = 43,02 ’E’”’ =R.78" "

iR 176.559( 55.) Ix4(4-1) MS, = 176.559/36 = 4,50
B 3991.655( 851) Ixdxdxl

AP HEANMBFARERFHALEZEAM, S8R, A RE RSB R OT [ 4F 8 o ME 5 B S ] —
BB F=8.78,T Fouon =347, F> Fyo RILFE BRI LH SR, T A AR RS IR R R R
AMBHARFEXEMER. NEYEE LBERBEX EIHAWEENEERN . MRTHSERET . FH
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FEMPEENEZSITHEEREN S EA 85,
o 26 A B MY GE AR M8 AT A BT AR TR, spss, D KB
fEt BRI F . B 58 o SOHE 0, AT i R 3
4, 5k 00 Satisties” , BT FHIEH, £ FRFEH
PR ANOVA SR N B FE /DB | TF 4R General
Factorial” , B3k “ General Factorial” B 7] 8 B — P % & €
(ERAZERLTESHERE). ¥ Value I A" Depen-
dent Variable:” T RIBEERE., H A. B B.A “Factor(s)”
THERE, FELHE. AHERAEZEHEFENN
T IEHE T OF 89 “Model” £, BB BD 38 4 — P X 65 HE, 2 3%
FHFHE b 5 “Specily Model” &3 B I B Full factorial 0
Custom, S5iF Custom B 35 3 -~ % i, 7£ “Build Term

()" EFH T TR, EREXHP
B A,BMA* BEA Model FRYSETHES, RiFH
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