Conditions and Test Statistics for Statistical Tests

Inference About: | Name of Test Test Statistic Conditions Nonparametric
(Number of Samples) Option
Proportion (1 sample) Z-Test Z — % None
PoLi—P0
n e Random sample
e n is large (at least 10 successes
and 10 failures)
Proportion (2 sample) 2-Sample Z test Z = = (p1A—p2A) = None
p(1=p) , p(1-p) Two independ d
n 9 e Two independent random sam-
ples
A X1+X
Note: P = # e ny and ny large (at least 10 suc-
12 cesses and 10 failures)
Proportion (1 sample) Binomial Test Pr(X) = (3)p*(1—p—¥ None
e Every outcome is either a success
or failure
e Number of trials is fixed
e Separate trials are independent
e Probability of success is the same
for each trial
Test to determine if distri- x?> Goodness of Fit | 2= (observed—expected)® None

bution of a nominal vari-
able matches predicted
distribution (1 sample)

Test

expected

df = num. of cat. — 1

e Random sample

e All expected counts at least 5




Inference About:
(Number of Samples)

Name of Test

Test Statistic

Conditions

Nonparametric
Option

Relationship Between 2
Categorical Variables

x? Contingency Test

2

2 _ (observed—expected)
X" = Z expected

df =(r—1)(c—1)

e Random sample(s)

e No more than 20% of cells have
counts less than 5, and all are at
least 1

Fisher’s Exact Test

Relationship Between 2
Categorical Variables:
Special Case 2X2 table

Fisher’s Exact Test

P = Z (R1!R)(C11C-2))

Nlaq 1a;1 2a2,102,2

N= sum of all entries.
The
tables with the same row
and column total with P
values at least as extreme
as the first

sum is taken over all

e Random sample(s)

e Used when expected count levels
are not met for the y? test

Mean (1
paired)

sample, un-

One-sample t-Test

t = (1_7:/10)
ﬁ

df =n—1

e Random sample

e Population has normal distribu-
tion OR sample size is large (n >
30)

Sign Test

Median (1 sample)

Nonparametric Test

Sign Test

number of 4 signs

S = smaller { number of — signs

p-value = 3% (0.5)%(0.5)V =9

where N =
mental units

total number of experi-

e Random samples
e Independent observations

e Variable needs to be ordinal




Inference About: | Name of Test Test Statistic Conditions Nonparametric
(Number of Samples) Options

_ Tg—[d . .
Mean (1 or 2 sample | One-Sample t-Test t= 57 Wilcoxon  Signed
Matched Pairs) V7d Rank Test

e Paired data from a random sam-
ple

e Population of differences nor-
mally distributed OR number of
pairs is large (ng > 30)

Median (1 sample)

Nonparametric Test

Wilcoxon Signed Rank
Test

‘W= smaller {

sum of positive ranks
sum of negative ranks

e Paired sample
e Independent observations

e Response variable must be at
least ordinal

e Distribution of differences sym-
metric about median

Mean (2 samples)
(Variances the same)

Two-Sample (pooled)
t-Test

_ (31-%,)
t— 82 82
p p
ny ' ng
5 — (Z1—7,)
b 52(n)—1)+52(ng—1)
n1+n271

df:n1+n2—2

e Random, independent samples
from two populations

e Both population distributions
normally distributed OR both
samples large (n1,ng > 30)

e Variances need to be the same*
*Check the results of Levene’s test to see if this

condition is violated. If yes, use the adjusted
results

Mann Whitney U-
Test,

Means (2 samples)
(Variances NOT  the
same)

‘Welch’s Test

)
t = —
1 Sx
ny ' ng

e Same as above EXCEPT vari-
ances can be unequal

Mann Whitney U
Test




Inferences About:
(Number of Samples)

Name of Test

Test Statistic

Conditions

Nonparametric
Options

Equality of Two Popula-
tion Distributions

Nonparametric Test

(Can be used to com-
pare means or medians
only if two distributions
have the same shape)

Mann Whitney U test

U= smaller (Uy, Us)
where
Uy :711712—0-%—131

Uz = nina + 7”2@22“) — R

Random samples from two popu-
lations

Response (dependent) variable
must be at least ordinal

Independent samples

Means (Multiple Indepen-
dent Samples)

ANOVA

_ MSgroups
F o MSerror

SSgroups
k—1
SSerror

—

n=number of subjects

k= number of groups

OR
F — MSbetween

k random samples

Each population is normally dis-
tributed

Variances the same in all popula-
tions (robust if this is condition is
violated)

Kruskal Wallis Test

MS’within

Medians (Multiple Inde- | Kruskal Wallis Test

pendent Samples) __ 12 P 3(N+1 k rand 1
_ijIn—j— (N+1) random samples

Nonparametric Test

Independent samples

Response (dependent) variable
must be at least ordinal

Distributions have same shape in
each population




Inference About:
(Number of Samples)

Name of Test

Test Statistic

Conditions

Nonparametric
Options

Means (Multiple Depen-
dent Samples)

Repeated Measures

ANOVA

F — MSco’nditions
MSerror

OR

J— J\/[Sbetween
F o MSresidual

e k random samples

e Same variable measured under
different conditions on same sub-
jects

e Test variable follows a multivari-
ate normal distribution

e *Variances of all difference scores
are equal

Look at results of Mauchly’s test. If sig-
nificant, use Greenhouse Geisser correction if
GG < .75, otherwise use Huynh-Feldt correc-
tion

Friedman’s Test

Means (Multiple time
points of dependent sam-
ples)

Nonparametric Test

Friedman’s Test

k random samples

e Same variable measured under
different conditions on same sub-
jects

e Variances of difference scores are
equal

Means (Examining the ef-
fects of two explanatory
(independent) variables)

Two Way ANOVA

Calculate Fu, Fg, Fap
where

_ MSa
Fa= M Swithin cell

e k random samples

e Each population is normally dis-
tributed

e Variances the same in all popula-
tions (robust if not)




Inference About: | Name of Test Test Statistic Conditions Nonparametric
(Number of Samples) Options
Slope (Testing to see if | Linear Regression t- | t= g;f: Spearman’s Rank
slope of linear relationship | Test where Correlation
.. . . e Random sample
is different from a given SEy is the standard error of the slope
parameter value) e (z,y) pairs independent
e There is a linear relationship be-
tween z and y
e For each z, the y values are nor-
mally distributed with equal vari-
ances
e For each y, the x values are nor-
mally distributed with equal vari-
ances
. Vvn—2
Correlation (Test to see | Significance test on t*=1_ 1” 2 Spearman’s Rank

if the correlation between
two numerical values is
significant)

Pearson’s Correlation
Coefficient

r = Pearson’s correlation
coefficient

D v o )
V@0 (X (-9)?)

r

e Random sample
e (z,y) pairs independent

e There is a linear relationship be-
tween x and y

e For each z, the y values are nor-
mally distributed with equal vari-
ances

e For each y, the x values are nor-
mally distributed with equal vari-
ances

Correlation

Correlation (Test to de-
termome if the correlation
between two variables
(must be at least ordinal)
is significant)

Nonparametric Test

Significance Test for
Spearman’s Rank Cor-
relation

— rsyv/n—2

rs is computed in the same
way as r, but applied to
ranks

e Random sample
e (z,y) pairs are independent

e Relationship between the vari-
ables is monotonic




Post-hoc Test

Test Statistic

Conditions

Tukey’s HSD

(For all possible comparisons)

Ti—Tj
M Sy
V " n

M S, = Mean Squares Within
n = number per treatment group

HSD =

e Met Assumptions of ANOVA

Fisher’s LSD

(Does not correct for multiple comparisons)

LSD;; = tagw - \/MSw (4L

n;

)

e Met assumptions of ANOVA

Dunn’s Procedure / Bonferoni Correction

e Met assumptions of ANOVA

Cohen’s D Effect Size Calculator

_ Ti—T;
MSy(7=+-5)
J
OR
__ (@-xy)?
TOMS,(E+1)
g J
Use a; = &
C= Number of Comparisons
_ (Z1-7)
d = 52452

2
if equal sample sizes

e Met assumptions of 2 sample t-test

Otherwise
d — (71 —75)
5% (n1—1)+53(ng—1)
’rL1+n2—2
AB;;—ABs;
Simple Effects Test t = ~ T 2J1
\/MSW-(;—F;)
iy e Met assumptions of 2-way ANOVA




