


Terminology

« Parameter: a constant in a model, or a
constant that wholly characterizes
function or a probability distribution
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(a) ct= of = (B) (power)
0.005 2.576 2.813
0.010 2.326 2.576
0.025 1.960 2.248
0.050 1.645 1.960 0.05 0.95 1.645
0.100 1.282 1.645 0.10 0.90 1.282
0.200 0.842 1.282 0.20 0.80 0.842
0.300 0.524 1.036
0.400 0.253 0.842
0.500 0.000 0.674
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(N-1)D+ pq
1) N=2000, 95% 4l 2]+, B=0.05°] 2}H n ?
>> AP AR 7 glthd p=g=0.5 H
D =B*/4=0.05"/4=.000625

2000x0.5x0.5

— =333.56
1999x.000625 +0.5x0.5
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=&otd A0H E=2 :DI% 2 0t= ot 0F ot=JF 7
=B?/4=0.02°/4=.0001
10,000,000x0.2x0.8

" (10,000,000—1) x.0001+ 0.2 x 0.8

=1599.74
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=B?/4=0.02°/4=.0001
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(500,000 —1) x.0001+0.2x 0.8
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10,00,000x0.3x0.7

_ — 033.246
(10,000,000 —1) x.00025 +0.3x 0.7
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a = P(RejectH, | H, istrue)
:p£2= pl_p2—>Za\Pl:P2j
J2pg/n
=P(Z>2,1Z~N(0,1))
power =P(Reject H, |H, Is true)
:P(Z: pl_p2>za“:)1_|:)2:d]
J2pa/n
E(f)l_pzi Ha):d
Var(p, - b,| Ha) =(PQ, +R,Q,)/n
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+0.840+/0.3x0.7+0.25%0.75
0.05

[1.645\/2><O.275><O.725
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b T — WS
upper number : 20

middle number
lower number :

a = 0.05 (one-tailed) or a = 0.10 (two-tailed) ; B =0.
: a =0.025 (one-tailed) or a = 0.05 (two-tailed) ; B =0.20
a = 0.005 (one-tailed) or a =0.01 (two-tailed) ; B =0.20

Smaller Expected difference between P1 and P2
P1 d
hya ' 0.05 | 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
342 110 59 38 27 21 17 13 11 9
.05 434 140 75 49 35 27 21 17 14 12
581 187 100 65 46 35 28 22 19 15
539 156 78 48 33 25 19 15 12 10
10 685 199 99 62 43 31 24 19 16 13
916 266 133 82 56 42 32 25 21 17
712 197 95 57 38 287 21 16 13 11
A5 904 250 120 72 49 35 27 21 17 14
1210 334 161 96 65 47 35 28 22 18
860 231 108 64 42 30 23 17 14 11
.20 1093 293 138 81 54 38 29 22 18 14
1462 392 184 108 72 51 38 29 23 19
984 258 119 69 45 32 24 18 14 11
.25 1249 328 152 88 58 41 30 23 18 14
1672 439 203 117 77 54 40 30 24 19
1083 280 128 73 47 33 24 18 14 11
30 1375 | 356 162 93 60 42 31 23 18 14
1840 476 217 124 80 56 41 31 24 19
1157 295 133 75 48 33 24 18 14 11
.35 1469 375 169 96 61 42 31 23 18 14
1966 502 226 128 82 56 41 30 23 18
1206 305 136 76 48 33 24 17 13 10
.40 1532 387 173 97 61 42 30 22 17 13
2050 518 231 129 82 56 40 29 22 17
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0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
45 1231 308 136 75 47 32 23 16 12 9
: 1563 391 173 96 60 41 29 21 16 12
2092 523 231 128 80 54 38 28 21 15
5 1231 305 133 73 45 30 21 15 11 i
: 1563 387 169 93 58 38 27 19 14 i
2092 518 226 124 77 51 35 25 19 ]
- 1206 205 128 69 42 28 19 13 i i
: 1532 375 162 88 54 35 24 17 i i
2050 502 217 117 72 47 32 22 i i
50 1157 280 119 64 38 25 17 i ] ]
: 1469 356 152 81 49 31 21 ] i ]
1966 476 203 108 65 42 28 i ] ]
65 1083 258 108 57 33 21 ] ] ] )
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1840 439 184 96 56 35 ] ] ] i
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> power.prop.test(power=.80,p1=.30,p2=.25,
alternative=c("one.sided"))

Two—sample comparison of proportions power calculation

n=985.071
p1 =0.3
p2 = 0.25

sig.level = 0.05
power = 0.8

alternative = one.sided

NOTE: n is number in *each* group



proc power;
twosamplefreqg test=pchi
proportiondiff = 0.05

refproportion = 0.25

power=0.80
sides=1
ntotal=. ;

run,



The POWER Procedure
Pearson Chi-square Test for Two Proportions

Fixed Scenario Elements

Distribution Asymptotic normal
Method Normal approximation
Number of Sides 1
Reference (Group 1) Proportion 0.25
Proportion Difference 0.05
Nominal Power 0.8
Nul'l Proportion Difference 0
Alpha 0.05
Group 1 Weight 1
Group 2 Weight 1

Computed N Total

Actual N

Power Total

0.800 1972
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Ay =y — 1, =2ugm/dl(10x0.2) , o =2.0ugm/dl

Z,=1645,7,=1282

2x(1.645+1.282)" x 2.0°
n=n,= >

=17.13=18

Effective Size (=E/S)= (ﬂl _ﬂz)/a
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One-tailed a = 0.005 0.025 0.05
Two-tailed a = 0.01 0.05 0.10
/s b= 0.05 0.10 0.20 0.05 0.10 0.20 0.05 0.10 0.20
.10 3563 2977 2377 2599 2102 1570 2165 1713 1237
.15 1584 1323 1038 1155 034 698 962 762 550
.20 891 744 584 650 526 393 541 428 309
.25 570 476 374 416 336 251 346 274 198
.30 396 331 260 289 234 174 241 190 137
40 223 186 146 162 131 08 135 107 77
.50 143 119 03 104 84 63 87 69 49
.60 99 83 65 72 58 44 60 48 34
.70 73 61 48 53 43 32 44 35 25
.80 56 47 36 41 33 25 34 27 19
.90 44 37 29 32 26 19 27 21 15
1.00 36 30 23 26 21 16 22 17 12




H6= 0l&otH E/S=2/2=1, n=17
T AAIGHA z =19600|2 2
n =n :2><(1.960+;.2282) x2.0 _2102=921

1 |

H6= 0|=0ot®H n=21




> power.t.test(delta=2,sd=2,sig.level=0.05,power=0.9)

Two—sample t test power calculation

n=22.02110
delta=2 >
_ power.t.test(delta=2,sd=2,sig.level=0.05,power=0.9,altern
Sd - 2 H _ 1l H I
ative=c("one.sided"))
sig.level = 0.05
power = 0.9

Two—-sample t test power calculation
alternative = two.sided

n=17.84713
NOTE: n is number in *each* group delta =2
sd =2

sig.level = 0.05
power = 0.9

alternative = one.sided

NOTE: n is number in xeach* group



proc power;
twosamplemeans test=diff
meandiff = 2
stddev = 2
power=0.90
sides=1
npergroup=. ;

run,



The POWER Procedure
Two—-sample t Test for Mean Difference

Fixed Scenario Elements

Distribution Norma |
Method Exact
Number of Sides 1
Mean Difference 2
Standard Deviation 2
Nominal Power 0.9
Null Difference 0
Alpha 0.05

Computed N Per Group

Actual N Per
Power Group
0.902 18



proc power;
twosamplemeans test=diff
meandiff = 2
stddev = 2
power=0.90
sides=2
npergroup=. ;

run,



The POWER Procedure
Two—-sample t Test for Mean Difference

Fixed Scenario Elements

Distribution Normal
Method Exact
Number of Sides 2
Mean Difference 2
Standard Deviation 2
Nominal Power 0.9
Nul'l Difference 0
Alpha 0.05

Computed N Per Group

Actual N Per

Power Group

0.912 23



One—sample and paired tests

> power.t.test(n=10,delta=10, sd=10*sqrt(2),type="paired")

Paired t test power calculation

DRE ~ N (d,10%)
n=10 2
POST ~ N(d +10,10%)
delta=10
sd = 14.14214 POST — PRE ~ N (10, (\EX]-O)Z)
sig.level = 0.05

power = 0.514318

alternative = two.sided

NOTE: n is number of *pairs*, sd is std.dev. of *differences* within pairs



>n=10:50

> p=power.t.test(n,delta=10, sd=10*sqrt(2),type="paired")$power

> plot(n,p)
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proc power;
onesamplemeans
means = 10
stddev =14.142
power=.
ntotal=10 ;

run,



The POWER Procedure

One-sample t Test for Mean

Fixed Scenario Elements

Distribution Norma |
Method Exact
Mean 10
Standard Deviation 14.142
Total Sample Size 10
Number of Sides 2
Nul'l Mean 0
Alpha 0.05

Computed Power

Power

0.514



proc power;
onesamplemeans
means = 10
stddev =14.142
power=.
ntotal=10 ;
plot x=n min=10 max=50

run,

Power

0.9

0.8 7
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0.5
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proc power;
onesamplemeans
means = 10 20
stddev =14.142 21.213
power=.
ntotal=10 ;
plot x=n min=10 max=50

run,
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llean — 10
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Std Dev 0 14,142
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B=0.1 B=0.2
U= a=0.05 a=0.10 a=0.05 a=0.10

e 844 588 530 496
' 852 694 636 500
056 208 192 150

1.50 062 214 196 154
134 110 100 80

.75 142 116 106 84
88 70 66 50

2.00 94 78 70 56
64 50 48 38

2.25 70 58 54 42
- 50 42 o8 30

58 48 42 34
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