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F.	 *w*#4#*##~ w############~#### two-sample hypot esis test ###~## #~##~#~##### # ####### 
lph =0.05 

ta=O.lO #(Jives power of 90%) 
## cii::ference betwee mean. d:. 2­

s=1 H sa .e for both groups (pooled) - I 
U# Get itia n ba ed n a known siqma:
 
n.0=2*(s*(qnorm(alpha,lower. il=FAL E)-q orm((1-beta),lower.tail=FALSE))/d)A2
 
r.O 
#[11 4.281924 

#' Ut~ ize sample size equatio for unknown 51gn- to 9 - next n. 
xn.l=2 (s*( L(alpha,2*n.0-2,low r.tal=FALSEl-qt((1-beta),?kn.0-2,low .. ~ail=FALSE))/d)A2 

n.l 
#[1] 5.572524 

n.old=n.O 
n. leW=n. 1 
while ( s ( .old- I. new) >=1) ( 

n.old n ...ew 
~.new=2'(s~( ~(alpha,2*n.old-2,lower.lail=FAL E)-q ((I-bet ),2~ .old-2,lower. ail=FALSE))/ 

) A2 

pri t(n.new) 
} 

#[ • 5.1556 1 

Use n=6 as your sample size (6 in each gr ~p). 
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SAS statements for power computation, two-sided test for difference of means, unknown sigma: 

/*Use it to compute power for a given scenario with 2-sided test.*/ 
proc power; 

twosamplemeans	 test=diff sides=2
 
meandiff=1 2 3
 
stddev=1
 
npergroup=5 6 7
 
power=.
 

run; 

The POWER Procedure 
Two-sample t Test for Mean Difference 

Fixed Scenario	 Elements 

Distribution Normal 
Method Exact 
Number of Sides 2 
Standard Deviation 1 
Null Difference 0 
Alpha 0.05 

Computed Power 

Mean N Per
 
Index Diff Group Power
 

1 1 5 0.286
 
2 1 6 0.347
 
3 1 7 0.406
 
4 2 5 0.791
 
5 2 6 0.876
 
6 2 7 0.929
 
7 3 5 0.985
 
8 3 6 0.996
 
9 3 7 >.99
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H## #.ll#H##H 11##0##-###11 powe.c in l-v; y ANOVA #if # H#II #h# ######11## ##-##H##### II#Hc# 
power.anova ..est(groups= ,n=6,b ~ween.var=0.3l93,with'n.var=O.075,sig.level=0.05) 

Bala e one-w y ana ysis of varia ce power calc lation 

groups = 3
 
n = 6
 

between.var = 0.3193
 
ithin.var = .075
 
S1' .level = O.
 

power = 0.999976 

N TE: n is number in each grou 
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SAS statements for power computation, overall F-test: 

proc power; 
onewayanova	 test=overall 

alpha=0.05 
groupmeans=2.8213.8913.04 
stddev=0.2739 
npergroup=6 
power=. 

run; 

The POWER Procedure 
Overall F Test for One-Way ANOVA 

Fixed Scenario Elements 
Method Exact 
Alpha 0.05 
Group Means 2.82 3.89 3.04 
Standard Deviation 0.2739 
Sample Size Per Group 6 

Computed Power 
Power 
>.999 

proc power; 
onewayanova	 test=overall 

alpha=0.05 
groupmeans=9.5110.3111112.4 
stddev=1.09 
npergroup=5 
power=. 

run; 

The POWER Procedure 
Overall F Test for One-Way ANOVA 

Fixed Scenario Elements 
Method Exact 
Alpha 0.05 
Group Means 9.5 10.3 11 12.4 
Standard Deviation 1. 09 
Sample Size Per Group 5 

Computed Power 
Power 
0.915 
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