http : //www. psychjm. net. cn

PR Bl BAE 2022 4E5E 35 555 1N

il Effie 5 225 i —— 5 2255 P s
L SAS I

eV S
(1. PR s LR, JLs 1008505
2. A R 2 G SRR BMINGE T2 Ll 2 B 25, db st 100029
SEEMEE T RAF, E-mail : 1phu927@163. com)

(FE] ASCHMWMRENG T 2RI S SAST I . Ty 225 A I0 AT 43 R LAF =26 OB 3L 775 22 HUEN Uy 22 43 #r
1% QX A B 48 0 AR AR JR BB R UL T A LR 0 T 2 Wi s XA B IR 284341 16 5 1 J R B3R R Ly R 56
oo TESE 2P FLBESE T WIREA Oy 22 LA 1 IR F 230 WA 36 e Tt 5 A2 50 28 v X R B AT 2R [R] 1 725 1 A8 4
2 WA IR RS HEA T B R R 22 KR — T0E B SO 7 28 0307 s 1R85 =2 h X IR IE 257041 1 28 B B0 RHE 3 xR e 4t
T, ASCHE T SAS BRI ZASEIHEAT T 25 FF PR R 46 , TR 1) 45 A L e g

[SEEiE] TR 22 00T 28 AR IEAS A0 A0 s F 434

FESYZES:R195. 1 RRFRIZAG : A doi: 10. 11886/scjsws20220110005

How to use analysis of variance correctly——the tests of homogeneity of variance
and SAS implementation

Hu Chunyan', Hu Liangping"*
(1. Graduate School, Academy of Military Sciences PLA China, Beijing 100850, China;
2. Specialty Committee of Clinical Scientific Research Statistics of World Federation of Chinese Medicine Societies , Beijing
100029, China
“Corresponding author: Hu Liangping , E-mail : Iphu927@163. com )
[Abstract]

homogeneity of variance could be divided into the following three categories, (Danalysis of variance directly based on comparison of

The purpose of the paper was to introduce the test for homoscedasticity and the SAS implementation. The test of

variances, @ analysis of variance based on mean comparison was adopted for the new data from the variable transformation of the
original data, the method of the y* test was used to analyze the quantitative raw data which followed the normal distribution. In the
first category, a test statistic that followed the F distribution was constructed directly based on the variance ratio of the two samples. In
the second category, there were a variety of different variable transformation approaches for the original data, and the new data after
the transformation, which was viewed as the univariate quantitative data collected from a single—factor with multi-level design, was
analyzed by using one—way ANOVA. In the third category, the )’ test statistic was constructed for quantitative data that followed the
normal distribution. The paper was based on SAS software to test the homogeneity of variances of three examples, and explained the
output results.
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Brown Fll Forsythe # 13ffi FH = (10) , B 2H 37 4
2% 2

z = Yg_’"J (10)

EX 10T m 25 i AP A%, o] LU
HOVTEST=BF & T 4 5 A 3 o % =0 (10) 0 A X
(8) , 3l A LASE BN A8 i 20 E AT 07 2293 A, HL 4
J& Brown—Forsythe s J7 25 5 PERG B0 Y 45 2R

Ly SR G v — TR 6 15 248 Ty 2 [ o s, DU
fiiFH Welch s 75 22 43 H7 I AN 238 5 19 5 22 53 #r ke K
UG 2 R E 22 5 SR, A S A — R ey
J5 57 MR 56 (BDASE - HOVTEST=BARTLETT)
I, X ANEE IR A WS 5 BV ANt , AT An] Jy 28 55 PEAG 50
B RE SIS, T AR 2k 3 Welch ™ s 7 22 3 #1 &

FE.

2 FSASEWMAEFERIE

2.1 [EBE5HIEEN

[461] 1) 55 P i A2 B v RS 5 i
WM ICFR o PRI 2Pk R A ) S 8 R e ARG 25
WP A8 RV P SRR (R KO- T i L 5 1 i
I R T AR ST R OC 3R o MR I 13 51 iy S P
RAFI) £ TN 13 44 il ARG 5, R 2 o 1 Al
B 22 I TG T2 3 S, e Stk R VR R
S g R AR i A AE A (A« umol/LL) 4l
MRS, kg2t L E4:0.62.1.28.1.44.0.26,
1.19.1.03.2.11.1.38.1.40.1.42.0.96.2. 27 1. 55;
fd B X B 2H £ 0.93,0.68.0.54.0.18,0.82,0.88,
0.54.1.00.0.94.0.31.0.72.0.25.0. 88, iz /i) WiZH
FE HGORHITI A WA BV ) Jr 22 2 5 AH 57

(B 23 e 7 32 4 & i) T AR ALA
(PR T —y—T SR ) 7 it (B« pmol/L) , F- 3 {E
53.8662, )7 2= K 2460. 4768 ;M E T 6 4L T T A
(PR ALA 75t - Y{E A 26. 5640, J5 24 52. 6150,
RIAPT T ABR ALA 5 1Y 25 & A A %007

[ 5 3] 47 1 Je W K 2 — T3 ML it 26 o il 3k
B TEIR AR A 5 e ) O &R . A 180 4
20~89 % 1 321X 2 /5 T 40 B[R] A Ak, X F
T AP, 321 SR M DO ] b e B — > F g
B Z A A1 . Freeman—Tukey 18 1F B9 52 1F 5% 4%
o/ i o 2 B K7 NS S e L i T G %
N A A AR <25 % 25 % <AF i <40
% 40 % <AFIE<S5 % 55 5 <AFI<T0 % AFIR>T0% .
AR 2 78 1A agegroup , PRAEHE HUAE 14 smell
RIER 2, b AIE , 2 SR (1] k56 1
AT 2 A2 G ARUSEHE B Ty 25 % A AR A7

2.2 X1 MShS@RE

(#5283 2 — A A R PR P O
] R A A BT ) — J0E R R, A A B R
R WK BT — 0 1 Bk R I, T SR A i
PSRN, 7 225 R R P i — 1 K
JIF i L1 SAS FRFF AN T

data a;

input g$ n;

doi=1ton;

input x @@ output;

end;

cards;

jxfz 13

0.62 1.28 1.44 0.26 1.19 1.03 2.11

1.38 1.40 1.42 0.96 2.27 1.55

jk 13

0.93 0.68 0.54 0.18 0.82 0.88 0.54

1.00 0.94 0.31 0.72 0.25 0.88

run;

proc ttest cochran;

var x;

class g;

run;
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[SAS i i 45 5 X i ¢ ]
ik o FHBE SEAME F O PoF
EilE=4i000 12 12 3.67 0.0328
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data a;

var1=2460. 4768 ;

var2=52. 6150;

df1=31;df2=5;

F=varl/var2;

pel=1-0. 05/2;

pe2=1-0. 01/2;

FOO5=FINV (pcl,dfl,df2);

FOO1=FINV (pc2,dfl,df2);

run;

proc print;

var varl var2 F FOO5 FOO1;

run;

[SAS P16 B ] b 16k = 3 40 19 J5 4h B dis L G
B FH SAS H1 (%) PROC TTEST 53 #4252 31 7 22 S5 MEAG:
55, HRE HAEA 7 22 FL i A 5 IR R F oA
BB R B FINV (1 — /2, df,, df,) 8 F o3 2k
AR AR R b A S G SN AS B5 A i )

[SAS i 45 5 K g ¢ ]

S varl var2 F FO05  F0O1
1 2460.48 52.615 46.7638 6.2202 12.6395

e s B varl il var2 23 SIS R A FEAS
J7 2%, F=46.7638 kv 0 4t i1 it 1Y {E , FOOS5 1l FOO1
&5 B FVEACE o 43015 T 0. 05 F10. 01 X1 1
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data upsit;

input agegroup smell @@;

datalines;

1 1.381 1 1.322 1 1.162 1 1.275 1 1.381 1
1.27511.322

1 1.492 1 1.322 1 1.381 1 1.162 1 1.013 1
1.32211.322

(PRANECHE IS )

51.098 51.162 5 1.040 5 0.558 5 0.960 5
1.098 5 0. 884

51.162 51.098 5 0.859 5 1.275 5 1.162 5
0.78550.859

run;

proc glm data=upsit;

class agegroup;

model smell=agegroup ;

means agegroup / hovtest=BARTLETT;

/*means agegroup / hovtest=BF;

means agegroup / hovtest=LEVENE;

means agegroup / hovtest=OBRIEN; */

run;

[SAS #2 /7 Ut W] ] 1E SAS i 2 46t 47 4 4>
“MEANS /)7, 53 AR 4 R BAA 10 T 22 S5 1RG50
Titdie Horb Ja 3 BOHCE AR TR TR A/ o+ 7 v
AR TR CR#E SAS RGEHAT) s MR HBgik—4
“MEANS i 4)"Ab T n] gl AT BRPIR S

[SAS i 25 1 K it e ]

55— K Bartlew” s 77 5 #4777 22 S5 TR B0 1Y
TSR,

“agegroup” B smell
7K PfE brifE2E
1 38 1.31689474  0.10365373
2 36 1.34513889 0. 10574232
3 21 1.30614286  0.12748933
4 43 1.20109302  0.21961425
5 42 1. 05961905  0.24594635
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DA b 5 B0 2 A A A 4 smell A9 SF- 2 (AN o
ZMT R RGE R 20 EAR T &) .
“smell” B Bartlett J7 22 55 4 6 46

I8 H 7 Pr>-R7J5
agegroup 4 47.4240 <0. 0001

DL I 2 B 2 R H Bartlett” s 7 i X 41 5 o
BEORE (smell) 7 47 J7 22 55 1 K6 95 09 45 2R, Horp
X =47. 4240, df=4, P<0. 0001, i W i% & f& %5k
NIRRT 2E ST ER
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PERC I AT RZE R

“smell” #Y Brown—Forsythe J7 22 5+ K 56
LR 20 1 22 05 22 5 A

B OAmE FERRM ¥y F PoF
agegroup 4 0.3733 0.0933 5.47 0.0004

R 175 2.9853 0.0171
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F=5.47,df=4, P<0. 0004 , 1y BH 1% i f2 53RNl 2 7
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agegroup 4 0.0799 0.0200 6.35 <0.0001
R 175 0.5503 0.0031

PL SR BA SR Levene s J7 724 .2 2 /9%
B (smell) 477 22 FFPER I0  285 L, Horh F=6. 35,
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0.0834 0.0208 6.16 0.0001
0.5922 0.0034
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