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1.

Exercise I: Sampling

In groups of 3-5

Suppose you want to know the ages of moviegoers who watched the
movie Barbie. What kind of sample is it if you ...

a) survey the first 20 persons to emerge from the movie theater comwm gace

b) survey every tenth person to emerge from the movie theater Pugrsive fPra!mL;L.y [sheteye
c) survey four people from each row (chosen randomly) Sholk (2 ed

Suppose you want to study the number of different e-mail accounts that
students in your research methods class have. What kind of sample is it
if you ... Sk » bl
a) survey each student whose immatriculation number ends with an odd number ra«alm.,(?( |
b) survey all the students sitting in the front row (eaven exce .

c) survey the same proportion of male and female students as are registered for the
class (with males and females sampled by convenience) cl“"[""
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Exercise Il

In groups of 3-5

« Assume that you want to test the hypothesis that motorists are ruder to
other drivers who drive low-status cars than to other drivers who drive

. hied
high-status cars. /"’:éff;"’»?:f’{ J““

-,vhbv\.-

« What would the sampling distribution of your test statistic express? 7 s basit

« What would a p-value for relevant observations on traffic behawo—rfT'Tyou?
e chance o‘, }L¢ a\_,sw \p.o;ks oY Llo-)‘ Vs e une
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What affects power?

Effect size Sample size

The power of this statistical test is: The power of this statistical test is:
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The power of this statistical test is: Standard Deviation: The power of this statistical test is:
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Statistical power

https://andrewlau.shinyapps.io/Power/

Statistical Power in a two-sample test

Standard Deviation: The power of this statistical test is:
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Power is the ability of a statistical test to reject a false null hypothesis.

This widget shows the distributions of the means of two independent samples. We are testing whether the mean of group B is greater than group A (a one-sided, two-sample test). The shaded in blue region above represents the power of this test. Play around and see
how the standard deviation, alternate mean, sample size and the critical value, alpha, affect the power!
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Exercise Ill: Power ﬁ_ﬁ.

G*Power

Start G*Power

Correlation

You want to test the hypothesis that employees with lower wages have more sick days
than employees with higher wages, with r = -.25. Determine the required sample sizes to
detect an effect of the hypothesized size (one-tailed) with a power of .80 (with o = .05).

Differences between means

You plan to conduct a study to assess the numeric abilities of the employees of a
company. You have the hypothesis that younger employees (ages 25-35 years) have
higher numeric abilities than older employees (ages 45-60 years), with Cohen’s d = .2.
Determine the required sample sizes (assuming that both groups are equally large) to
detect an effect of the hypothesized size (one-tailed) with a power of .80 (with o = .05).




i G*Power3.19.7

File Edit View Tests Calculator Help

Central and non

-priori power analysis with G*Power

Means
Proportions > Correlation: Tetrachoric model
Variances & Correlations: Two dependent Pearson r's (common index)
Genenc 2 Correlations: Two dependent Pearson r's (no common index)
Correlations: Two independent Pearson s
Linear bivariate regression: One group, size of slope
Linear bivari ion: Two groups, di intercepts
Linear Two groups, slopes
Linear multiple regression: Fixed model, R* deviation from zero
Linear multiple regression: Fixed model, R® increase
Test family ; Statistical test iriehr - & Fixed miadaliss o oAt
[twests  v|  [corretaton:oi Linear mult ion: Random model
Type of power analysis Togit regron

| A prior: Compute required sample size - given o, power,

Poisson regression

Input Parameters
Tai(s) |one v
It Effect size |p| 03
werr prob 0.05
Power (1-B err prob) 0.95

X-Y plot for a range of values Calculate

utpUT PATarEter:

Noncentrality parameter & ?
Critical t 2

of ?

Total sample size ?

Actual power ?

e G Power3.1.97 -
File Edit View Tests Calculator Help

Central and noncentral distributions  Protocol of power analyses

Test family Statistical test

! Exact v %Correlatlon: Bivariate normal model

Type of power analysis

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

Input Output
Tail Lower critical r
[ Determine => Correlation p H1 Upper critical r
o errfprob Total sample size
Power (1-B err prob) Actual power

Correlation p HO

i G*Power3.1.9.7
File Edit View Tests Calculator Help

Central and noncentral distributions  Protocol of power analyses

critical r =-0.167998

Test family istical test

’Exm v‘ |Correla[ion: Bivariate normal model

Type of power analysis

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

Input Parameters Output
Tail(s) | One v Lower criffical r -0.1679982
Determine => | Correlation p H1 -0.25 Upper cfitical r -0.1679982
o err prob 0.05 Total sanjple size 97
Power (1-B err prob) 0.8 Actugl power 0.8013838
Correlation p HO o
Options. ‘ | X-Y plot for a range of values | | Calculate ]

X-Y plot for a range of values | m
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-priori power analysis with G*Power

ff G*Power 3197
File Edit ViEw‘jI's‘s Calculator Help

Central and nonc Correlation and regression

Proportions

Variances
Generic

Test family Statistical test

- X
> hlyses
One group: Difference from constant
> One group: Wilcoxon (non-parametric)
> Two dependent groups (matched pairs)
> Two dependent groups (matched pairs): Wilcoxon (non-parametric)
I e e
Twoi groups: Wilcoxon (i

Many groups: ANCOVA: Main effects and interactions
Many groups: ANOVA: One-way (one independent variable)
Many groups: ANOVA: Main effects and interactions (two or more independent variables)

Repeated measures: Between factors, ANOVA-approach
Repeated measures: Between factors, MANOVA-approach

|Exact | | Correlation: Bivariate normal model

Repeated measures: Within factors, ANOVA-approach

Type of power analysis

Repeated measures: Within factors, MANOVA-approach

| A priori: Compute required sample size - given &, power,

Repeated measures: Within-between interactions, ANOVA-approach

Input Parameters

Repeated measures: Within-between interactions, MANOVA-approach

Ou
Multivariate: Hotelling T, one group

Hotelling T, two groups
MANOVA: Global effects

MANOVA: Special effects and interactions

Tail(s) |One T

Determine => | Correlation p H1 -0.25
aerr prob 0.05

Power (15 err prob) 08

Correlation p HO o

| options |

1

XY piot for a range of values
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fie G*Power3.197

| A priori: Compute required sample size —given o, power, and effect size

Input Parameters

Output

File Edit View Tests Calculator i G*Power3.197 X
Central and noncentral distributions Protocol of power analyses File Edit View Tests Calculator Help
Central and noncentral distributions  Protocol of power analyses
critical t =1.64732
Z
’
0.3
0.2
0.1
~
0 r T T T T T T T 1
-3 2 ) 0 1 2 3 4 5
Test family Statistical test
1 ttests S ‘[Mems: Difference between two independent means (two groups) Jeet Bt Statiical ey
ttests ~| | Means: Difference between two independent means (two groups) v
Type of power analysis
of power analysis

‘priori: Compute required sample size - given o, power, and effect size

| Determine => |

Allocation ratio N2

X~Y plat for a range of values

e Input Parameters
Tail(s)
Critical t | ¥

Determine =>|  Effectsized
Df 2

aerr prob
. 2

Sample size group 1 £ Power (1- err prob)
£ 2

Sample size group 2 ? Allocation ratio N2/N1
Total sample size ?
Actual power ?

0.05

08

Output
Noncentrality paramfeter 5 24899799
ritical t 1.6473230
Df 618
Sample siz¢ group 1 310
Sample sizdgroup 2 310
Total sample size 620

0.8002178

X-Y plot for a range of values

| [ Calculate




