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Type of Error

True state

Decision
H,is True H, is True
Reject H, Type | error No error ©
Fail to reject H, No error © Type Il error

The probability of a type | and Il errors are respectively labeled a and p.

Power

Alpha Zo (One tailed) Zo/2 (two tailed) .
0.20 084 128 o %2
0.15 1.04 144 g;; 324
0.10 1.28 164 s s
0.0§ 1.64 196 A L
0.01 233 258 -~ Vel
0.001 3.09 3.29 0.00 133

The normal deviates for Type I error (Alpha)

The normal deviates for statistical power



Assumptions for Statistical Tests

Unfortunately, even simple and basic procedures such as the poE‘ lar t-tests or chi-square tests
are frequently misused in medical research, because

their test assumptions are not evaluated sufficiently before application.
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Independent T-test

Independent T-Test: Some of the most important assumptions

* dependent variable: continuous scale
* independent variable: two categorical, independent groups.

* dependent variable: should be approximatelv normally distributed for
each group of the independent variable.

» There needs to be homogeneity of variances. Levene’s test in SPSS .




Normality Assessment

m Numerical methods (skewness and kurtosis indices)

Normality tests

16
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Click Analyze > Compare Means > Independent-Samples T Test...
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One way ANOVA




Click Analyze > Compare Means > one way ANOVA ...
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Chi-Square Test:

Chi-Square Test: Some of the most important assumptions

* Independence: This means chi-squared cannot be used to test correlated data
(like matched pairs).

* Adequate expected cell counts: A common rule is 5 or more in all cells of a 2-
by-2 table, and S or more in 80% of cells in larger tables, but no cells with zero
expected count.
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Click Analyze > Descriptive Statistics > Crosstabs...

il =|rititied] [Date5ed] - TBM SPSS Statistics Data Editor
Fle Edt View Data Iransform  Anahze DirectMarketing Grapns  Utlifies  Addons  Window  Heip

e ; B9 A e el o [A
SHE M | R e
= . Deseripfive Stafistics ) Frequencies.. I = e T
i _ = Tatles ' | BlDescrigtives. | _
—[ Tregment | Owicem  Compare Means ' A, Esplore e |
= 100 Zenaral Lingar Model b = {
R = 100 . _ %gmss.abs".
= | Generalized Linear Models ER i
1 ] ano
3 t iked Models [ ==
4 100 P-F Flots...
= e Correlatz ) KalE-F Flos
] : [l o- Picts
i s y | HlQ
z 100 Regression
= 100 Loglinear }
5 100 Neural Networks '
g L0 Clazsify b
m | 100 Dimension Reduction ’
T 200 Sezle b
L 200 Nonparametric Tests '

22



Paired t-test

Paired t-test : Some of the most important assumptions

* dependent variable: continuous scale

* independent variable: Independent variable should consist of two categorical,
"related groups" or "matched pairs".

* The distribution of the differences in the dependent variable between
the two related groups should be approximately normally distributed.
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Click Analyze > Compare Means > Paired-Samples T Test...
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McNemar's test:

McNemar's test: Some of the most important assumptions

* You have one categorical dependent variable with two categories (i.e. A

dichotomous variable) and one categorical independent variable with two related
groups.

* The two groups of your dependent variable must be mutually exclusive. This means
that no groups can overlap. In other words, a participant can only be in one of the
two groups; they cannot be in both groups at the same time.

* The cases (e.g., participants) are a random sample from the population of interest.
However, in practice, this is not always how sampling took place.
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McNemar's test using SPSS

Individual scores for each participant Total count data (frequencies)
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Click Analyze > Nonparametric Tests> legacy dialogs> 2 related
samples
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Click Analyze > Correlate> Bivariate
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