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Steps for Sample Size Determinat J
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501/&2(!“3&0

E Decide types of outcome statistics (e.g., proportion,
mean, correlations,...)

Estimation OR Testing Hypothesis

B Testing: Specify 1- or 2-tailed tests

E Specify desired alpha level and power

Specify the desired effect size (from literature, pilot
study, or best guess)




P aol> i 5,910 Slu aigos

4\5‘5@:&“.0u&ébe\mbw&‘yd&%@w}éuw|wb¢)g|f
Tl 0¥ diged slusi dz .ol cCawl 00l s

. df’/ .,t://
. ) VL/‘F/(}‘ ﬁl

2 oo i 0 b a5 bl (0 350 slas plod 351y 8o 4 ol abls azgi

Jpa—p)
N

Jpa—p)
1-2 N

Cl for p: p =

I
N

p=)LJJJjAQ_1ML_L\mL5\J.14_ﬂj\JJJYJ.\
d= i 35l 3 Jod B8 sl yiSlas

il 1/96 # »Z1- a/2 28ba =0/05 A sl g 5 gthd Jial(X

(L98 (a Cant padidia lisedal mha () e i @)@ Jsaa ) ealéinl Lz )




4 M Ay S Gt 25l n gl n e

LG

_QM‘DJ)SJJJ‘J%MJJZO‘JQM&‘



D =0/20 e 1 035 4 )) 4134 44 43 5 @

18l +d =0/02 5z={1/967

2
_ (1.96)°(0.2x0.8) _ 1537

0.02°




Vg

0/04 1) cassi 2 sl yn 3 Jsd Qi sllaa &I 548 Jlia o
ijﬁqu\wegsﬁ\ﬁja\)&sg@ﬁﬁjﬁﬁl
A0S 2l oA lap i85 585 385 e o jleach 4

~ (1.96)?(0.2x0.8)
0.04°

n =385




du@)%&ﬁ&&‘j*d)\éﬂ)d@bﬁ@‘mau ’ "
Sl Adgad lamd An AIS 3 gl gy Albia SO Jw 5 ) QlSagS )

JMia 05 Adald a3 1) g e Ol %95 Clisekl L U ).

3 gotam (2Bl £ ad Ol s ASE gyl AS 3 40 0 G (ARl
ES g-‘-‘ 295 %15




L.)U.-.““L‘ GL‘-‘-“ %95 fJ9| &y s JM@

q;l;&q}::“/

W‘ \/ﬂ; )'f‘)-f Zl- o2 Mb o = o/o ,g’g‘,’éﬂw,ﬁ,

4

P=0/15 |l 5,90 i (PropPortion) cous cpess : P

a3 3y90 39l 5> Jib b6 (sl -l

- ZL,PU-P)

2




Gl 2o L daala ) Gl dlia (g 43 5ad aaa JBlas

(1-B) csl JI55 (&) S E55 slbd w0 gdle ol jaia b Cossd duailBa (4 8

g o g s g

n

(1.96 +084)%(0.15x0.85)

400

0.05°

_ (Zl—a+zl—ﬂ)2[p(1_ p)] UG gl 4 Ugad pas Jpa b ) Gl

d? 24 b g3 g ) 3 A gpad ana e 4 g




File Edit View !Tsls| Calculater Help

Central and nand Carrelation and Regression 3 i;;ﬁs ‘
Means b n
Proportions » One Group: Difference From Constant
Wariances » One Group: Sign Test ﬁ
Generi > : Dy i
Enemne Twe dependent groups: Inequality, McMemar t ‘é.//"""%/'../
e .
Two independent groups: Inequality, Fisher's e ,m)f;rﬁ,@,
Twe independent groups: Inequality, unconditi
Twe independent groups: Inequality with offse
Twe independent groups: Inequality, z-Test
Multigroup: Goodness-of-Fit
| |
Test family Statistical test
lz tests vl [Prﬂpurtiruns: Difference between two independent proportions vl
Type of power analysis
’A priori: Compute required sample size - given o, power, and effect size vl
Input Parameters Clutput Parameters

el

Tailis) | One - Critical z

Proportion p2 0.& Sample size group 1

Proportion p1 0.5 Sample size group 2 7

el

0.05

o err prob Total sample size

Pawer (1-B err prob) 0.260089 Actual power

1

Allocation ratio M2 /M1

XY plot for a range of values
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File Edit View !Tsls| Calculater Help

Central and nong Carrelation and Regression » m‘
Means (3
Proportions » One Group: Difference From Constant
Wariances » One Group: Sign Test
Generic ' Twe dependent groups: Inequality, McMemar t ‘é.;/"‘:"%:;:../
Two independent groups: Inequality, Fisher's e ,ﬁt)fé(ﬁ,t;/,

Twe independent groups: Inequality, unconditi
Twe independent groups: Inequality with offse
Twe independent groups: Inequality, z-Test <

Multigroup: Goodness-of-Fit

Test family Statistical test

lz tests vl [Prﬂpurtiruns: Difference between two independent proportions vl

Type of power analysis

’A priori: Compute required sample size - given o, power, and effect size vl

Input Parameters Clutput Parameters

el

Tailis) | One - Critical z

Proportion p2 0.& Sample size group 1

Proportion p1 0.5 Sample size group 2 7

el

0.05

o err prob Total sample size

Pawer (1-B err prob) 0.260089 Actual power

1

Allocation ratio M2 /M1

XY plot for a range of values
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SECTION 2
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where the Fisher’s transformation
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(1.64+0.84)

N = +3=23
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File Edit WView I Tests | Calculator  Help |
| Central and nonc Correlation and Regression » Point biserial model i
k 1on: Oh
[54] — Wednesa Means One correlation: Difference from constant (one sample case) <
| F tests — Multig Proportions [ Twe independent Pearson correlations (bwo samples)
Analysis: A Variances [ - i i .
Input: Efl Legistic Regression: Binary covariate
Generic ] - . . .
s Legistic Regression: Continuous covariate
OWET TT=F eI prany =

:ﬂm::‘g; g:Edicturs z ; Multiple Regression R deviation from zero
Output: Moncentrality parameter h = 10.84 Multiple Regression R increase

Critical F = 3955987

Denominatar c!f = B3 Cave

Total sample size = Bb

Actual power = 0.902366 (H

:

Test family Statistical test
’F tests v] ’Mu Itiple Regression: Special (R? increase) v]
Type of power analysis
’A priori: Compute required sample size - given o, power, and effect size v]
Input Parameters Cutput Parameters
Effect size f2 01281261 Moncentrality parameter x 10.846845 () From Variances

Residual variance

- Yariance explained by special effect E
o err prob 0.0% Critical F 3.955961 | B ¥ Sh

Power (1-p err prah) 0.90 Denaminator df 83 |
Mumerator df 1 Total sample size 86 @ Direct S
[ Partial R2 0112
Number of predictors 2 Actual power 0.9023660
Effectsize  0.1261261
l Calculate and transfer to main window I

Close

X-¥ plot for a range of values ] I Calculate I
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File Edit WView ITE-:IS | Calculator  Help |
| Central and nonc Correlation and Regression » Point biserial model
Means 3 One correlation: Difference from constant (one sample case

[54] —-- Wednesa
F tests — Multig Proportions [ Twe independent Pearson correlations (bwo samples)
Analysis: A Variances r . i i i
Input: Efl Legistic Regression: Binary covariate
o Generic r
POWET TT=F eI progy—"=""{rgu-
Mumerator df =1

Legistic Regression: Continuous covariate

Multiple Regression R deviation from zero

Mumber of predictors = 2

Output: Moncentrality parameter h = 10.84 Multiple Regression R increase
Critical F = 3955987
Denominatar c!f = B3 Cave
Total sample size = Bb

Actual power = 0.902366 (H
-

Test family Statistical test

’ F tests - ] ’ Multiple Regression: Special (R? increase) - ]

Type of power analysis

’A priori: Compute required sample size - given o, power, and effect size v]
Input Parameters Cutput Parameters
Determine = Effect size 2 01261261 Moncentrality parameter A 10.846845 () From Variances

Residual variance

- Yariance explained by special effect E
o err prob 0.0% Critical F 3.955961 | B ¥ Sh

Power (1-p err prah) 0.90 Denaminator df 83 |
Mumerator df 1 Total sample size 86 @ Direct S
[ Partial R2 0112
Number of predictors 2 Actual power 0.9023660
Effectsize  0.1261261
l Calculate and transfer to main window I

Close

X-¥ plot for a range of values ] I Calculate I




Sample size for Linear regression

In the the
detectable correlation of 0.2 requires a sample of
193.

r.2

1—r?
The sample of 450 will allow detection of small- B
to-medium correlation of 0.13 or larger.

ES =

In a multiple regression with p covariates, the
required sample will increase, depending on the
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File Edit WView I Tests | Calculator  Help |
| Central and nonc Correlation and Regression » Point biserial model
k 1on: Oh
[54] — Wednesa Means One correlation: Difference from constant (one sample case)
| F tests — Multig Proportions [ Twe independent Pearson correlations (bwo samples)
Analysis: A Variances [ - i i .
Input: Efl Legistic Regression: Binary covariate
Generic ] - . . .
s Legistic Regression: Continuous covariate
OWET TT=F eI prany =

:ﬂm::‘g; g:Edicturs z ; Multiple Regression R deviation from zero <
Output: Moncentrality parameter h = 10.84 Multiple Regression R increase

Critical F = 3955987

Denominatar c!f = B3 Cave

Total sample size = Bb

Actual power = 0.902366 (H

:

Test family Statistical test
’F tests v] ’Mu Itiple Regression: Special (R? increase) v]
Type of power analysis
’A priori: Compute required sample size - given o, power, and effect size v]
Input Parameters Cutput Parameters
Effect size f2 01281261 Moncentrality parameter x 10.846845 () From Variances

Residual variance

- Yariance explained by special effect E
o err prob 0.0% Critical F 3.955961 | B ¥ Sh

Power (1-p err prah) 0.90 Denaminator df 83 |
Mumerator df 1 Total sample size 86 @ Direct S
[ Partial R2 0112
Number of predictors 2 Actual power 0.9023660
Effectsize  0.1261261
l Calculate and transfer to main window I

Close

X-¥ plot for a range of values ] I Calculate I
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Determining Effect Size I%H
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Based on substantive knowledge
Based on findings from prior research
Based on a pilot study

Use conventions

-- e.g., Small, medium and large effect
size defined by Cohen

28
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Proportions (rate)

z/; .,G//
w k ﬂw %

Compare 2 proportions

Compare 2 means (t-tast)

Compare 3 or mora means (ANOVA)

Bivariate relationship — correlation (r)

Multiple regression — Multiple R2

29




Measuring Effect Sizes

S
Measuring Effect Sizes

1. Two Groups (Experimental and Control): —

Effect Size = Meanof Expeimental Group— Meanof Contol Group
Standard Diviation

2. Analysis of Variance (ANOVA):
=55

/SST . — Proportion of Variability in
o0 Response Variable by the Treatment

Treatment

Effect Size = \/,72/(1__772)

3. Multiple Regression:

R*=SS Y o Proportion of Variability in Dependent

Tota Variable Explained by the Predictors

regression

. Effect Size = R2 /(1 — Rz)




Tests for Proportions

Test Noncentr
Test Family Hypothesis Effect Size Other Parameters Parame
Contingency yrtests  my; = my, |' A =wl
- b k
tables and : =1...k = |Z (Hu HEI.']
goodness of fit \
E-“'ITI:]." =
i=1
Difference from exact T=cC g=1T—c¢C constant proportion ¢
constant (one- tests
sample case)
Inequality of two  exact T/ =1 odds ratio = my5/75, proportion of discordant
dependent tests pairs = 7, + 7Ty
proportions
(McNemar)
Sign test exact T=12 g=m—1/2
tests
Inequality of two =z tests T = T (A) alternate proportion: s, (A) null proportion: 7,
independent (B)h = ¢y — oy
proportions ¢h; = 2 arcsin 7,
Inequality of two  exact T =T alternate proportion: null proportion: 7,
independent tests
proportions
(Fishers exact
test)
Inequality of exact T| = T, (A) alternate proportion: null proportion: m,
two independent  tests (B) difference: 7, — m
proportions (C) risk ratio: m2/m,
(unconditional) 11—
(D) odds ratio: ml-m)
my l(1-1,)
Inequality with exact 7y =7, +c  (A)alternate pmportmn T, (A) proportion: THH

Y i L R LI B

[ R E—

STy 1"

FE T B i



Tests for Correlation and Regression

@

Test Null Noncentrality Parameter =
Test Family Hypothesis Effect Size Other Parameters  and Degrees of Freedom
Difference from ftests p=10 I8 2 -
zero: point biserial 0= 1 P p N
model df=N—"2
Difference from exact p=c & Constant
constant tests correlation ¢
(bivariate normal)
Inequality of two ztests  pp=pm g=z1— 1 m =9
correlation | l+p b
coefficients =7 ﬁ . J n+n —6
(m =3)(n, =3)
Multiple Ftests R} =0 ., R, Number of A=fIN
regression: 1= - R predictors p (#A) dfy =p
deviation of R? 4 dhb=N—-p—1
from zero
Multiple Ftests Ry 5= Ry, , R}, ,—R;,  Total number of A=fIN
regression: /= 1 — 2 predictors p dfy = q
increase of R2 Rras  (#A +#B) df=N—p—1
Number of tested

predictors g (#B)




Table 2: Formulae for Sample Size Calculations for Comparisons Between

Proportions
Hypotheses and Sample Size rules
Design Hypothesis Hy Basic Rule
‘ . (z%+zﬂ) w(l—m)
One-sample Equality T—Ty =0 n= Gl
2
Superiority T—my <4 n= %{—ﬂ
2
Equivalence |m — mo| > 6 0= (%:;i—‘m;l)

Two-sample Parallel

"wo-sample Crossover

Equality

Non-inferiority

Superiority

Equivalence

Equality

Non-inferiority

Superiority

Equivalence

2 2
z%—fza) (m (1—m2)+ma(1—m2))

. -+
q;l;&q}::“/
501/&2(!“3&"

7r1——7r2=0 n,=X(

(m1—m2)*

_y(za +z,g)2(1r1(1 —arg)+are(l—m2))
= (my —«2—8)2

T — Ty >0

_%(zo-fzg)z(wl(l—wz)-*-xg(l-—1\'2))
- (7r1—-1rz—-5)2

T —TMe<d mny

— _)‘(za%-zg)z(‘rr;(1—-1rz)+1r2(1—1r2))

(|my—ma|—8)*

2
z%+25 03
n; = K_L-‘

2(7y —ma)

l?fl —7T2| 2 6

71'1—71'2:0

2
e Zatzg 03
7r1 = 7r2 2 5 n‘l e 2(7\'1-—71‘2—6)

2
zat2p) o2

M —mp <0 e Sl pem—

2
_ \Zat2p2) o
[Pyt 2.0 (T ———
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