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[Abstract] The purpose of this paper was to introduce the model, calculation formulas and the SAS implementation of the
analysis of variance for the quantitative data with balanced incomplete block design. In the calculation, two test statistics were
involved, namely F, and F,. Among them, the subscript "A" represented the experimental factor, and the subscript "B" represented
the block factor B (i. e., the important non—experimental factor). In general, it was assumed that there was no or negligible
interaction between the two factors in a balanced incomplete block design, so there was no need to evaluate whether the interaction
term was statistically significant. Therefore, it was not necessary to do repeated experiments under each combination of two factors.
With the help of SAS software, this paper conducted the analysis of variance for the quantitative data with balanced incomplete block
design on two examples, and presented the calculation results and made the statistical and professional conclusions.

[Keywords] Analysis of variance; F test; Quantitative data; Design type; Balanced incomplete block design; Interaction

A 58 4 XA B R IR R A
— A DX PR 20T S e UL 25 SR 5 ) Y — R i
TWIE W5 i R AL e e XA B ik s R

SN 5E Ax X BT A BAR S U 12 B T E
LIS bR, S IEFE ARk R B E
PR S Y-, I 45 H X s 5 UL 5 A 5 Wi i 1] I

JR B o ARSOR A GBI R 2 BT
BE—JT 7 2250 BT RS RURIT B0 2, LR T SAS
BRSO T T 22 T Tk
1 FEHEAREXRAERITHER

TEAUR FHBEAL 5 4 IX 4 B3 A0l B wE 58 3
A PR 2R K BOR T A X P ] AR
14 32 A0 5 (BOULEE B ) AR, 75 2R A
FER XA B

HR AN R H— D E A (W XHER) ,
4 Jam 2 5 IBCE (R RP ) AR ) B9 52300 5.3 93 o
— R IR R A o K KAREA b4
KAV A N b 520 4, 16 R
HKFEE B S MARHEITFE H A & 19 BAT
[7) 5 1 fy S A rh BE AL b 4 32 AR 5 IR BEOR TR
T P T

rv=kb (1)

A=r(k-1D/(v-1) (AHEEH) (2)

103



http : //www. psychjm. net. cn

PUJIRS B BAE 2022 4E45 35 55 20

TE (), A R PIAAL BEAE A R X h
H BRI

[ 1 DT U Bh 2590367 I, 6 44 52 1803 D P A
B B B U2 — R IR T W
FEBR BT T ROR o CRUELOR 708 ) o it

A MR ML 17
£ WRBWATHSHITES

Zik# TR

S5 frdim. W 2 N7
1 5 3 - -
2 - - 4 7
3 2 - 6 -
4 - 4 - 8
5 3 - - 7
6 - 2 5 -

(i BT 2B BT ) A v, o=4 (2590 4
i) k=2 (BB EE R — X4, 8B AHAH R
JE) | r=3 (A A 2 Wt 1 52 48 FH B B0, b=6 (X 214>
B, BIA g v ) BB 3 N 06 ro=kb , Bl 3x4=2x6
&) Bl I A=r (k=1)/(v=1)=3(2-1)/(4-1)=1,1 W&
Bl WOARB A SE X AT, 23R 6
FEBIAR R R HZ R R, XA
R WA R E (RIAR2E 5 ), 1 19 W8I0 48 B Ky
GERAT
2 EEAREXRARITEEEAR—THE

ST

2.1 FAESHHRE

i g R A 5 XA H K B Z R3S HAEH
AR ] LLZBEA T, T, B2 & K4
B AT T DA 235 5 B U R A R
XA HZE B4 ilA o fl b ANIKF o AT XA
Wt —J0E ORI 7 22 0 TR AL I (3)

Y, =u+Q +7+5, h=12,---b 1=12+v

S o6,=0 >' 7,=0 (3)

g,~iid N(0,0%)

RGP Y I EZEA B G KTFAHAET
E OULIN 285 3L, o SRy A 45 T UL 25 R )
WS, 7 IR R A 895 i A K SE RN, 0,
FIXH R B LSRR . TR (3)
& SE N Eo D el DLSCER( 1],

R B — V) e, S A AR A AT O S LL R A
s o KBt R 2 A 1 TERUBR S A& BRI B 40 )
W (4) (5,

104

H, :7=7,=-=7,=0 (4)
H,:7,,7,, e N2 H0 (5)
R4 X2 R 3R B 0y ToRi s 5 & £ s o3 I
K(6). (7))
H,,:0,=0,=--=6,=0 (6)
H,:0,,0,, 0, N4"H0 (7)
2.2 AESWHAR
AN T A K BT i
g2,
#2 FETRLRARHAEESHATAST
HHAT— IR IR T £ S TR
BT

R IT 22 73 W A 3

AR AR AHEW) HHEWMS) F
F(SS)
X 21 % B(adj) Syt b-1 MS, .4
X 41 M2 B(unadj) SS, b-1 - -
I K Aad)) S8, v-1 MS, .. F,
IRZE SS, bk—b-v+1 MS, -
ST SS, bk-1 - -

s U BIE
1E3R 200, 5 AN B B2 707 R K% F 032
AT 4K
Sy =85, =88, =[S0 17/ - G/0R) ] (8)

SS,= > Bi/k - G/(bk) (9)
Sy = Do 0% (10)
SS; =SS, =SSy =SSy (11)
SS, = >0 S nY: - G/(bk) (12)
F,=MS, /MS, (13)
FE LR A A5 1 LT

Q. =T ->" n.B/k (14)
T = zh"me B, = zinmym- (15)
C=>,>mYu (16)
f[=£%owi=L2,nw (17)

Horp, TR (AR 4 4 WL B 2 L B,
S AN XA A A WL 22 A, TR A X
AR50 R BUE i KB 0, =1, B, 0, =05 GAT
A WL B 1 SR
3 FEATERXRAEIT—TTEEZEHISLH
5sASssim
3.1 EHIESHELEN

(451 2 LA 55 35 S I Y X BT I 3% iz 5



PR Bl BAE 2022 4E5E 35 5505 230

http : //www. psychjm. net. cn

HISZ L LA 108 HK H BR324 B A T4 1
S R E AR 12 N XL, B XA 9 Rk
BRI 30 ) LA R e 4230, e T B B AL XS 43 1 3 A
R, BRI 3 R KA R ®&—1
XFRRAH 120 a; 531 8 MRS, /3 5llid M boc.d.
ef g hiio BMILORMALHE, BEFALHEE 4R, 4
TR 2 P A H R BLS00 R X 2R IR 5, X AR 4] K
RO A7 IG5 R 2R Oy UG I ORI 285 2R 1)
B ], Xof A 2H A P R A LI R ] A 0, i 8 A~ 6 4
B ST 8] 3 5910 1.5 12 /NEF X 1.3.7.10. 14K,
TE X 8 A~ s ) i BRI A 00 2 o A W00 0 ] 8
LI A4 DX 2H R 8 — AR 7 (RP 3 R R
LI 238 AR 8 Y R AR B 3 KRR S5
i (pg/100 mL) (R FR & L7 ) Z F . Bl A% =X
L 31,

#3 KXARES500 R X BEEAEEEH
I %% 5z R B & & (pug/100 mL)

KARZE  Hn &8 4n &R 4l S
8
3

1 d 84.2 e 82.2 f 85.
2 ¢ 84. 4 e 84.0 g 59.

12 b

T = L SR M R i A PRI LS S SAS R
(a0 i 12 A BT TR 0=9 (a6 R 22 ) 7K
B0 L o=12( XA R R 8K L k=3 (B X 4 N RE
BN 2R G, A R i B B =4 (B el
Qb PR S UK L R LA A 6 R ro=kb=4%9=
3x12=36;A=r(k—1)/(v—1)=4(3-1)/(9-1)=8/8=1(A &%

160. 5 d 148.2 i 43.8

b F Sl
B 8 43.916 666 67
R 3 0. 750 000 00

KIEATT 11 44. 666 666 67

b H i 1% SS
treat 3 13. 250 000 00

B 5 8.583 33333

DL E 5 — o e T R AL () 5 22 00 M 45 3
SRR A G TR L(F=21.96,P=0.0139) .

DL 5 R a5 R R W 3R YT O TR (treat) Xt
JE 2O I A8 A5 0 52 A GE it e L (F=17. 67,
P=0.020 7) , Ut IS RIGR YT 5 15 97 8502 A 6 19
Z 8 & (block ) X 5 5 WL 48 b 11 52 0 JC 45 11 2#
L (F=6.87,P=0.071 8) , Ul IR [A] 2 & BI7 82

IRUN R AR B P AP AL BRI B P XA E0) o
FH IHG AT T, AR 451) 8 3 0 15 3T 2 28U SRy S AN 5E

EXHEIT

3.2 HSASEMFEN

3.2.1 XWH 1Mo rERE

(73 15 ik 225 T 9] 1 5 ) i 5 2 1Y SAS 72 7
e

data abc;

do B=1to 6;

input treat § Y @@;

output;

end;

cards;

a5bh3

cdd7

a2chb

b4d38

a3d7

b2c¢5

run;

proc glm data=abc;

class treat B;

model Y=treat B/ss3;

means treat/tukey ;

run;
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¥ F Pr>F
5.489 583 33 21.96 0.0139
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data abc;
do block=1 to 12;
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proc glm data=abc;

class treat;

model Y=treat/ss3;

means treat/tukey ;

run;
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output;
end;
cards;
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run;
proc glm data=abc;
class block treat ;
model Y=treat block/ss3;
means lreat;
means treat/dunnett(’a’) ;
run;
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