CHOOSING A HYPOTHESIS TEST

MULTIPLE HYPOTHESIS TEST

parametric
ONE-SAMPLE T-TEST
Inference on means
(medians if log-transform)

noonparametric
SIGN TEST or
WILCOXON SINGED RANK TEST
Inference on medians

parametric
POOLED TWO-SAMPLE T
Inference on means

parametric
WELCH'S T
Inference on means

nonparametric
WILCOXON RANK SUM
(aka Mann-Whitney U Test)
Inference on medians

parametric
WELCH’S ANOVA
Inference on means

HYPOTHESIS TESTING STEP-BY-STEP

1 Read the problem carefully. Is it a
randomized experiment or an
observational study?

2 Plot the data using histograms, box
plots, or QQ plots.

3 Determine which test to use. Do the
data satisfy the test’s assumptions?

4 State the null and alternative
hypotheses. Is this a one-sided or
two-sided test?

5 Select a test statistic and confidence
level (1-a). Find the critical value.

6 Sketch the distribution, including
the critical value and the
acceptance and/or rejection
region(s).

7 Compute the test statistic and the
probability (p-value) of obtaining
the observed results if the null
hypothesis is true.

8 Reject or fail to reject the null
hypothesis. (Never accept the null
hypothesis.)

9 Perform post hoc testing, if
applicable, to determine which
groups are different.

10 State the statistical conclusion in
the context of the original problem.

TUKEY-KRAMER
(aka TUKEY’S HSD)

parametric
ONE-WAY ANOVA
Inference on means
(medians if log-transform)

DUNNETT
for comparison to a control group

BONFERRONI CORRECTION
distribution-free, more conservative,
wider interval

RESEARCH STRUCTURE NORMAL DISTRIBUTION SAMPLE SIZE VARIANCE DATA TRANSFORMATION
ONE SAMPLE NO ‘
Difference between mean of independent e
samples and a hypothesized mean > YES (CLT)
Single measure or observation >
-
NO (w/LOG TRANSFORMATION)*
EVIDENCE AGAINST
NORMALITY? SUFFICIENT SAMPLE
MATCHED PAIRS SIZE?
Difference between same group before and
after treatment (within-groups) » YES NO »
. > > >
Repeated measures or observations
UNPAIRED TESTING (TWO SAMPLES)
Difference between independent groups
NO YES
(between-groups) » > »
Single measure or observation 4 g 4
8 SAME SAMPLE NO
SIZES? >
» | EVIDENCE AGAINST SAME
NO | STANDARD DEVIATION?
>
YES g
EVIDENCE AGAINST A
NORMALITY?
YES (CLT)
YES | SUFFICIENT SAMPLE | NO o
4 SIZE? -
UNPAIRED TESTING (MORE THAN TWO
SAMPLES)
Difference between independent groups >
(between-groups)
Single measure or observation NES »
NO o | EVIDENCE AGAINST SAME
"|  STANDARD DEVIATION? YES (w/LOG-TRANSFORMATION)* >
EVIDENCE AGAINST » NO >
NORMALITY? ” -
Py YES (w/LOG TRANSFORMATION)* >
YES (CLT)
YES | SUFFICIENT SAMPLE | NO ~
- SIZE? -

nonparametric
KRUSKAL-WALLIS
Inference on medians

REGWQ
Lower Type Il error rate than either
Bonferroni or Tukey-Kramer

* TESTS USING LOG-TRANSFORMED
DATA (INFERENCE ON MEDIANS)
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