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A. How to state null and alternative hypotheses for comparisons between parameters

Tested parameters can be:
· One sample mean and the mean of the population, 
· Two sample means,
· 3 or >3 sample means,
· One proportion from the sample and the proportion on the population
· Two or more than two proportions (percentages) from the samples
· Two distributions
· Two variances etc.

Null Hypothesis (H0): 
“The differences between the tested parameters of the studied characteristics is not statistically significant diferent than 0 (is ~ null) in the population (populations)”
Or 
“There is no statistically significant difference between the tested parameters of the studied characteristics in one populations versus the other tested population”.
Or
“The characteristics are independent” (for proportions).

Alternative Hypothesis (H1) (The negation of the null hypothesis):
“The differences between the tested parameters of the studied characteristics is statistically significant diferent than 0 (is ~ null) in the population (populations)”
Or 
“There is a statistically significant difference between the tested parameters of the studied characteristics in one populations versus the other tested population”.
Or
“The characteristics are dependent” (for proportions).


B. Choosing the right statistical test:

· One sample mean and the mean of the population 
· Z Test, 
· Two sample means: 
· t test for equal variances (when distribution is normal, and samples are independent and variances are equal), 
· t test for unequal variances – Welch’s test (when distribution is normal, and samples are independent and variances are not equal), 
· Mann-Whitney test (when distribution is not normal, and samples are independent)
· T test for paired samples (when distribution is normal, and samples are dependent)
· Wilcoxon Rank Sum test (when distribution is not normal, and samples are dependent)
· 3 or >3 sample means:
· Anova test (when distribution is normal (if n<30), and variances are equal, and samples are independent)
· Kruskal-Wallis test (when distribution is not normal (if n<30), or variances are not equal, and samples are independent)
· One proportion from the sample and the proportion on the population 
· Z Test for proportions
· Two or more than two proportions (percentages, frequencies) from the samples
· Chi-square test (for independent samples, with ≥80% teoretical frequency ≥5)
· McNemar test (for dependent samples)
· Fisher exact test (for independent samples, with ≥20% teoretical frequency <5
· Two distributions
· Kolmogorov Smirnov test
· Lilefors test
· Shapiro-Wilk test
· Two variances
· Bartlet test
· Fisher test
· Levene test
·  etc.

C. Interpreting the result of the test: p-value.

Definition: p-value is the probability of obtaining results at least as extreme as the observed results, assuming the null hypothesis is true.

If we choose the significance level: α=0.05.
If p>0.05, then we fail to reject null hypothesis: There is no significant difference between the tested parameters.

If p≤0.05, then we reject null hypothesis and we accept alternative hypothesis: There is significant difference between the tested parameters.

