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ex) a =0.05, p=0.20, SD =20, A =10

N = 2{1.96 + 0.84}* x 20° /107
= 62.8

N




proc power; e

twosamplemeans test=diff
meandiff =10 A

stddev =20 —SD
alpha =0.05 . x
power =0.8 ~1-8

ntotal = _;




POWER

Fixed Scenario Elements
Distribution Normal
Method Exact
Alpha 0.05
Mean Difference 10
Standard Deviation 20
Nominal Power 0.8
Number of Sides 2

Actual

0.801

Computed N Total

Power Total




What If situations ‘ A‘
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" A
What If situations

proc power;
twosamplemeans test=diff
meandiff =8,10,12

stddev =18,20,22
alpha =0.05
power =0.3

ntotal = .




Computed N Total

Mean Std Actual
Index Diff Dev Power
1 8 18 0.803
2 8 20 0.804
3 8 22 0.801
4 10 18 0.801
5 10 20 0.801
6 10 22 0.800
7 12 18 0.808
8 12 20 0.804
9 12 22 0.802

N
Total
162
200
240
104
128
154
74
90
108




POWER
PROC POWER,;

MULTREG;

ONECOR
ONESAM
ONESAM

R;

OLEFREQ:

"'WOSAM
'WOSAM

'WOSAM

PLEMEANS;
ONEWAYANOVA;
PAIREDFREQ;
PAIREDMEANS;

D

D

D

_EFREQ:
_EMEANS:

_ESURVIVAL;



* Simon 2
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N =

X — N,

) \/N”o(l_ﬂ'o)
/Zﬂ\/ﬂ'l(l—ﬂ'l) + Za\/ﬂ'o(l—ﬂ'o) \
\ T, — 7T, )

(1.28,/0.3(1-0.3) +1.64./0.1(1-0.1)

L 0.30 -0.10
29.1

J
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POWER

proc power ;
onesamplefreq test
method=normal
sides
alpha
nul lproportion
proportion
ntotal
power
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POWER

Method Normal approximation
Number of Sides 1
Null Proportion 0.1
Alpha 0.05
Binomial Proportion 0.3
Nominal Power 0.9

Computed N Total
Actual N
Power Total
0.906 30



N : =30, ,
7,=0.10,7, = 0.30

H,: N(Nz,, Nz,(1-7x,)) = N(3,2.7)
H ., : N(Nz,, Nz,(1-rx,)) = N(9,6.3)

= Nz, + Za\/Nﬂ'o(l—ﬂ'o)
=30 -0.10 +1.645 -~/2.7 =5.7
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0.26
0.24
0.221
0.201
0.18:
0.16:
0.141
0.121
0.10:
0.081
0.061
0.04-
0.02:

N7~ %) =Z N (1-7) + 2,5/ Ny (L 15,)

0.00




proc power plotonly;
onesamplefreq test=z method=normal

sides =1
alpha = 0.05
nul lproportion = 0.10
proportion = 0.30
ntotal = 30
power =.;

plot x=n min=2 max=50 step=1
yopts=(ref=.9);
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Power

1.07

0.97

0.87

0.7 -

0.6

0.5

0.4

0.3

20 30
Total Sample Size




pOb

0.26
0.24
0.22
0.20
0.181
0.16
0.14
0.12-
0.101
0.08
0.06
0.04‘

0.02

0.001

10

20
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pib

0.16:
0.14
0.12
0.10
0.08
0.06
0.04

0.02-

0.00 \——"1

10

20
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0.24:
0.22:
0.20:
0.18:
0.16'
0.14
0.12:
0.10'
0.08:
0.06
0.04-
0.02:
0.00-

10

20




"
POWER
2

proc power ;

onesamplefreqg method=exact

sides

alpha

nul Iproportion
proportion
ntotal

power

1

0.05
0.10
0.30

0.90;
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POWER

ERROR: NTOTAL 1S not
avallable as a result
option for METHOD=EXACT.



2

Proc power;

onesamplefreq method=exact

sides

alpha

nul lproportion
proportion
ntotal

power

plot x=n min=2
yopts=(ref=.9);

=1

= 0.05
= 0.10
= 0.30
= 30

max=50 step=1
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Power

1.07

0.8°

0.6

0.4

0.2

20 30
Total Sample Size







Lower Upper

N Crit Crit Actual
Index Total Val Val Alpha Power
1 30 7 0.0258 0.840
2 31 7 0.0306 0.865
3 32 7 0.0358 0.887
4 33 7 0.0417 0.906
5 34 7 0.0481 0.921
6 35 8 0.0200 0.867
7 36 8 0.0235 0.888
8 37 8 0.0274 0.905
9 38 8 0.0318 0.921
10 39 8 0.0366 0.934
11 40 8 0.0419 0.945



Power

0.930 7

0.925

0.800

0.8757

0.850 7

0.825 7

0.800

0.7751,

0.9

32 34
Total Sample Size

36

38




N (locally optimal



( )
o o 0.05
> 0.80
7, =0.45,7r, = 0.060
r,—mn,=0.15

T

%2 _1.333, 72/A=7,) _ 4 gaa3

T4 771/1 1)



proc power;
twosamplefreq test=pchi

sides = 2

alpha = 0.050
groupproportions = (.45, .60)
npergroup = .

power = 0.80;
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( )

Distribution Asymptotic normal
Method Normal approximation
Number of Sides 2
Alpha

Group 1 Proportion
Group 2 Proportion 0
Nominal Power 0.
Null Proportion Difference

Computed N Per Group
Actual N Per
Power Group
0.800 173
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Proc power;

twosamplefreq test=pchi

sides

alpha
refproportion
proportiondiff
npergroup =
power = 0.80;

= 2

I .
OOO
H-BO
o1 O1 O1

o
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proc power;
twosamplefreq test=pchi

sides = 2

alpha = 0.050
refproportion = 0.45
relativerisk = 1.33333
npergroup = .

power = 0.80;

run,
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Proc power;

twosamplefreq test=pchi

sides

alpha
refproportion
oddsratio
npergroup = .
power = 0.80;

= 2
0

0.05
0.45
1.83333
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proc power;
twosamplefreq test=pchi

sides = U
alpha = 0.025
refproportion = 0.60
proportiondiff = 0.05
nullpdiff=-0.10
npergroup = .
power = 0.80;
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( )

Distribution Asymptotic normal
Method Normal approximation
Number of Sides U
Null Proportion Difference -0.1
Alpha 0.025
Reference (Group 1) Proportion 0.6
Proportion Difference 0.05
Nominal Power 0.8

Computed N Per Group
Actual N Per
Power Group
0.801 164

36



"
What If situations

proc power;
twosamplefreq test=pchi
sides = U
alpha = 0.025
refproportion = 0.55,0.60,0.65
proportiondiff = 0,0.05
nullpdiff=-0.10,-0.08
npergroup =300
power =.;

plot min=100 max=500 yopts=(ref=.8,.9);
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What If situations

Computed Power

Index

O NO O1T B~ WP

Null

Proportion

Diff

.10
.10
.10
.10
.10
.10
.08
.08
.08
.08
.08
.08

Proport

0.

O OO OO0 O0OOoO oo o

Ref
Ion
55
.55
.60
.60
.65
.65
.55
.55
.60
.60
.65
.65

Proportion

Diff
.00
.05
.00
.05
.00
.05
.00
.05
.00
.05
.00
.05

o

O OO OO0 0O00Oo oo Oo

Power
.692
.961
. 705
.967
. 728
.975
.504
.897
.516
.908
.538
.925

O OO OO0 0O00O00Oo0ooOo
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Power

Proportion Diff=0

0215
= [ [ [ [ [

100 200 300 400 500
Sample Size Per Group
Null Propottion Diff — =—0.1 Ref Proportion © 0.55

-------- —0.08 + 06
A 0.65




Power

Proportion Diff=0.05

0'4— I I I I
100 200 300 400
Sample Size Per Group
Null Propottion Diff — =—0.1 Ref Proportion © 0.55

-------- —0.08 + 06
A 0.65




GLMPOWER

(General Linear Model)

(

WEIGHT
CONTRAST



" S
GLMPOWER

PROC GLMPOWER < options > ;
CLASS variables ;
MODEL dependent-variables = effects ;
WEIGHT variable :

CONTRAST 'label' effect values < ... effect
values > </ options > ;

POWER < options > ;
PLOT < plot-options > </ graph-options > ;
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Hocking, R.R. (1985), The Analysis of Linear Models,
Monterey, CA: Brooks/Cole Publishing Company.

10-mile
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Table 34.7: Mean Lactic Acid Buildup by Fluid

Water EZD1 EZD2 LZ1 LZ2
35.6 33.7 30.2 29 25.9

Table 34.8: Planned Comparisons

Contrast Coefficients
Comparison Water | EZD1 | EZD2 | LZ1 | LZ2
Water versus electrolytes 4 -1 -1 -1 -1
EZD versus LZ 0 1 -1 -1
EZD1 versus EZD2 0 1 -1 0 0
LZ1 versus LZ2 0) 0 1 -1




data Fluids;
input Fluid $ LacticAcid CellWgt;
datalines;

Water 35.6 1
EZD1 33.7 1
EZD2 30.2 1
LZ1 29 1
LZ2 25.9 1
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GLMPOWER

proc glmpower data=Fluids;
class Flulid;
model LacticAcid= Fluid;
weight CellWgt;

contrast “Water vs.oth"™ Fluid -1 -1 -1 -1 4;
contrast "EZD vs. LZ" Flumrd 1 1 -1 -1 O;
contrast "EZD1 vs.EZD2* Fluid 1 -1 O O O
contrast "LZ1 vs. LZ2" Flued O O 1 -1 O

power
stddev=3.75 alpha=0.025 ntotal=. power=0.8;
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GLMPOWER

Computed N Total

Test Error Actual N
Type Source DF DF  Power Total
Effect Fluid 4 20 0.856 25
Contrast Water vs. others 1 25 0.848 30
Contrast EZD vs. LZ 1 35 0.848 40
Contrast E/ZD1 vs. EZD2 1 110 0.813 115
Contrast LZ1 vs. LZ2 1 140 0.810 145
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GLMPOWER

proc glmpower data=Fluids;
class Fluid;
model LacticAcid= Fluid;
weight CellWgt;

contrast "Water vs. others™ Fluid -1 -1 -1
contrast "EZD vs. LZ" Fluird 1 1 -1
contrast "EZD1 vs. EZD2" Flutd 1 -1 O
contrast "LZ1 vs. LZ2" Fluitd 0 0 1
power

stddev=3.75 alpha=0.025 ntotal=35 power=.;
plot x=n min=20 max=100;
run;

P O -

O O O H~

49



GLMPOWER

Computed Power

Type
Effect
Contrast
Contrast
Contrast
Contrast

Source

Fluid

Water vs. others
EZD vs. LZ

EZD1 vs. EZD2
LZ1 vs. LZ2

Test
DF

o

Power
0.975
0.907
0.788
0.285
0.224

50



Power

I I

40 60
Total Sample Size

Source —— Fluid
------- \Water vs. others
c— - EZD vs. LZ
--- EZD1 vs. EZD2
---- LZ1vs. LZ2




GLMPOWER(2-way)

data Fluids;
input fluid $ dose LacticAcid CellWgt;
datal 1nes;

EZD 1 33.7 1
EZD 2 30.2 1
LZ 1 29 1
LZ 2 25.9 1

proc glmpower data=Fluids;
class Fluid Dose; weight CellWgt;
model LacticAcid= Fluid Dose Fluid*Dose;
power stddev=3.75 alpha=0.025 ntotal=. power=0.80;
plot x=power min=0.50 max=0.90;
run;
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GLMPOWER(2-way)

Computed N Total

Test Error
Source DF DF
fluid 1 28
dose 1 48

flurd*dose 1 13368

Actual
Power
0.841
0.802
0.800

Total
32
52
13372
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Total Sample Size

|
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-

20 | [ [ [ [ [ [ [ [ [
055 060 065 070 075 080 085 090 095
Power

Source —— fluid
-------- dose




" S
Two-Way ANOVA with Covariate

Table 34.9: Mean Lactic Acid
Buildup by Fluid and Altitude

Fluid

Altitu | Water | EZD1 | EZD2 | LZ1 | LZ2
de

High 36.9 35.0 31.5 30 | 27.1

Low 34.3 32.4 28.9 27 | 24.7




data Fluids2;

input Altitude $ Fluid $ LacticAcid CellWgt;

datalines;
High
High
High
High
High
Low
Low
Low
Low
Low

Water
EZD1
EZD2
LZ1
LZ2
Water
EZD1
EZD2
LZ1
LZ2

36.
35.
31.

30

27 .
34.
32.
28

21

24 .

o1 O O

O© B~ Wk

\l

P RPRPPRPNRRREPRRERN
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" S
Two-Way ANOVA with Covariate

proc glmpower data=Fluids2;
class Altitude Fluid;
model LacticAcid = Altitude Fluid;
weight CellWgt;
contrast "Water vs. others"™ Fluid -
contrast "EZD vs. LZ" Fluid
contrast "EZD1 vs. EZD2" Fluid
contrast "LZ1 vs. LZ2" Fluid
power
nfractional
stddev
ncovariates
corrxy
alpha
ntotal
power .
plot min=50 max=200 yopts=(ref=.8);

= O R P

| 11
B O R R
O OO PN

OrR F P
|
OR KL K

P OOPF W
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e

c’=>oc’(l-Pp°), o= 0\/(1-p2)
e.0)p= 0.3
5%(1-03%)=0c%x0.91

o = 0+/0.91 = o x 0.954




" S
Two-Way ANOVA with Covariate

Index

Type
Effect
Effect
Effect
Effect
Contrast
Contrast
Contrast
Contrast
Contrast
Contrast
Contrast
Contrast

Source
Altitude
Altitude
Fluid
Fluid
Water vs. others
Water vs. others
EZD vs. LZ
EZD vs. LZ
EZD1 vs. EZD2
EZD1 vs. EZD2
LZ1 vs. LZ2
LZ1 vs. LZ2

O
o

O OO OO OO OO0O OO0 Oo
O WO WOWO WO WwWwOoOOWw

< -
< =

W WWWwWWwWWwWwwWwwwwow

Adj
Std
Dev
.34
.50
.34
.50
.34
.50
.34
.50
.34
.50
.34
.50

Test

O
= T

PP RPRPRPRRPRPEPDNDNR

Power
.950
.929
.999
.999
.999
.999
.999
.999
771
. 728
.491
.450

O oO0OO0OoOoOV VYV VYV YV oo
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Power

1.07

0.9
0.8
0.7 7
0.6
0.5
0.4
037
0'2 | [ [ [ [ [ [ [
40 60 80 100 120 140 160 180
Total Sample Size
Source —— Altitude Corr X¥Y 00.3
-------- Fluid + 0
- — - Water vs. others
--- EZD vs. LZ
----  EZD1vs. EZD2

——- LZ1vs. LZ2

I
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SAS 1

m 6/26( ) 10:00 17:00
s POWER GLM

http://www.sas.com/offices/asiapacific/ja
pan/training/course/samplesize.htmi
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