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How to use ¢ test correctly——comparison of two geometric means with
general difference ¢ test and SAS implementation
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[Abstract] The purpose of this article was to introduce the geometric mean, as well as the SAS implementation of general
difference ¢ test for logarithmic normal distribution data. Firstly, the concept of geometric mean, applicable conditions and calculation
formulas were introduced. And the characteristics of geometric means were compared with those of arithmetic means commonly used in
statistics. Secondly, two groups of concentration data were presented, which were logarithmic normal distribution approximately and
met the applicable conditions of the geometric mean. The TTEST procedure of SAS was used to perform a ¢ test on the general
difference of the geometric mean. The relevant results were explained and compared. Finally, the precautions when using geometric
mean were discussed.
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3.1 SASFERERE

data G_mean; /*1 (35 )55 A */

input group $ n;

input nd @@;

output;

end;

cards;

112

40 20 30 25 10 15 25 30 40 10 15 80

2 12

11 87 42 15 20 16 23 10 35 70 95 75

run;

data G_mean; /*2 XSGR EEEEIEA TR ECL e/

set G_mean;

y=log(nd);

run;

proc univariate normal data=G_mean; /%3 X} J5UiR
B RIS B 5 R 23 S A T IR S AR 5/
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varnd y;

class group;

run;

proc ttest data=G_mean cochran; /*4 ¥ 17 CO-
CHRAN Ji{Bl ¢ 635/

class group;

vary;

run;

[ 7250 1A 7R 1) SAS 78 J 3t 4 28 4% 24
B oA g . 8 1A EUE A e S B s g
G_mean , F] i input 15 A) 5y A A2 5 nd (il 3% 25 9 ik

B2 ) group (A [R] B ZE A 402l L 2H 1 0 31 B8 ILAE
2, 2H 2 S AR IEH 2H ) 5 55 20 BUHE 28 98 ] log B
B, B2 0y 125 (LA e SRy JEE B B4 o BME L R
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3.2 FEWHERKHERE

At nd IEASYER S (group=1)

5 Geitak PAH
Shapiro—Wilk W 0. 812115 Pr<W 0.0129
Kolmogorov=Smirnov D 0. 215462 Pr>D 0. 1249
Cramer—von Mises W-Sq 0. 109304 Pr>W-Sq 0.0776
Anderson—Darling A-Sq 0. 757804 Pr>A-Sq 0. 0366
A5 nd IESYER S (group=2)
i it PlE
Shapiro—Wilk W 0. 853688 Pr<W 0. 0408
Kolmogorov—Smirnov D 0.221718 Pr>D 0. 0992
Cramer—von Mises W-Sq 0. 125742 Pr>W-Sq 0. 0443
Anderson—Darling A-Sq 0.73018 Pr>A-Sq 0. 0427
Aty IE YRS (group=1)
L Giith P{H
Shapiro—Wilk W 0.957749 Pr<W 0.7513
Kolmogorov—Smirnov D 0. 116566 Pr>D >0. 1500
Cramer—von Mises W-5Sq 0. 030726 Pr>W-Sq >0. 2500
Anderson—Darling A-Sq 0.231236 Pr>A-Sq >0. 2500
Aty IEASTERL SR (group=2)
oL it Pl
Shapiro—Wilk W 0.91446 Pr<W 0.2433
Kolmogorov—Smirnov D 0. 172282 Pr>D >0. 1500
Cramer—von Mises W-Sq 0. 056425 Pr>W-Sq >0. 2500
Anderson—Darling A-Sq 0. 384033 Pr>A-Sq >0. 2500
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B0 BT A% Shapiro—Wilk #5619 45 5%, Al %0 % 40
JRIAEHE (A2 28 nd) AR IEZS 53456 (W=0. 812115,
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0. 853688; P=0. 0129.0. 0408, P 4<0. 05) , i £ Xt %
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0. 91446;P=0. 7513.0. 2433,P¥J>0. 05) .,
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The TTEST Procedure Statistics

Lower Upper  Lower Upper . )
) Mini- Maxi-
Variable group N CL Mean CL CL  Sid Dev CL Std Err
mum mum
Mean Mean  Std Dev Std Dev
y 1 12 2.7811 3.1681 3.5551 0.4315 0.6091 1.0342 0.1758 2.3026 4.3820
y 2 12 2.9090 3.4326 3.9562 0.5837 0.8240 1.3991 0.2379 2.3026 4.5539
Diff(1-2)  -0.8780 -0.2645 -0.3489 0.5604 0.7246 1.0255 0.2958

VI ¥R gy AR IR G T i, tha th 4
AT, & 8 IUE 2 AR &y I EA{E R 3. 1681(95% CI:
2.7811~3.5551) ; ¥r #E 2& 4 0.6091 (95% CI:
0.4315~1.0342) ; b5 #fE % 4 0. 1758; f /MNME N

2.3026, 1 KAH M 4. 3820, LK IF H 2H 7% 4 y f 1Y
{H K 3. 4326 (95% CI:2.9090~3.9562) ; b5 i 2% K
0.8240 (95% CI: 0.5837~1.3991) ; ki #E 1% N
0. 2379; 5% /IME K 2. 3026, e KB M 4. 5539,

T-Tests
Variable Method Variances DF t Value Pr>ltl
y Pooled Equal 22 -0. 89 0. 3809
y Satterthwaite Unequal 20. 257 -0. 89 0.3817
y Cochran Unequal 11 -0. 89 0. 3903
Equality of Variances J 06 B AN A B B (L B, AT LLZS B

Method Num DF Den DF F Value Pr>F
Folded F 11 11 1.83  0.3307
DL b by o 4G50 R0 7 2 55 VRS 30 1) s 25 2R L i
Ko 56 PR A 2 55 I A A5 L L AT PR SR Oy 25 40 4
(F=1.83,P=0.3307>0. 05) , It LAA (51 28 X5 K As 4 i
B4 S HR s ik ST M IR SRR Oy 22 M Ak, 1T
DA A i T ) — e 22 Sk e R B R A T I AL
5 ,1=-0. 89, P=0. 3809>0. 05, % AN AEIN NP HI(E 2
2R AE g FE .
PR RSS2 X4 s 1Y) y (LR 2B 5350
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{8, BN LT %0 G, G =e* '*'=23. 76, G,=¢* ***=30. 95,
FHOHCRT DA 4598, PRI ZH 2590 1 2 ik B2 1 LA X 80y
1K« v B ILAE 20 23. 76 ng/mlL, 1§ 1F # 2H 30. 95
ng/mlL, A BMEZEF RG22 E L, MAREIANA
o i IR A8 5 24 900 1 3k B W S AV T IR T A
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