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Outline of Statistics Topics

1. Descriptive Statistics for a Quantitative Variable

a. Visual display and conclusions

i. Histogram

ii. Boxplot

iii. Describing a distribution:  shape, center, spread, peaks, outliers

b. Numerical measures of center and spread

i. Mean

ii. Median

iii. Mode

iv. Range

v. Standard deviation

vi. Five number summary

c. Mathematical model of the distribution

i. Uniform (discrete)

ii. Uniform (continuous)

iii. Binomial

iv. Normal

2. Inferential Statistics Setting 1:  Inference for the mean of a large normally-distributed population based on small samples (t procedures)

a. Assumptions:  The data being analyzed are a random sample of size n from a much larger, normally-distributed population.

b. Choose a value of interest for the population mean.

c. State the null hypothesis and alternative hypothesis.

d. Calculate the observed t test statistic for the sample data.

e. Determine the sampling distribution (given sample size n) and calculate the probability of such an extreme t statistic if the null hypothesis were true.

f. Based on that probability (two-tail P-value), can we determine beyond a reasonable doubt that the null hypothesis is false (and hence the alternative is true)?

g. Based on the observed t statistic and the sampling distribution, calculate a 95% confidence interval for the population mean.

3. Inferential Statistics Setting 2:  Inference for the median of a large population (sign test)

a. Assumptions:  The data being analyzed are a random sample of size n non-zero values from a much larger population.

b. The null hypothesis is that the median of the non-zero population values is 0; the first alternative is that the median is positive; the second alternative is that the median is negative (choose one of the alternative hypotheses).

c. Calculate the number p of positive values and number q of negative values in the sample data; np + nq = n.

d. If the null hypothesis were true, we could model the sampling distribution by binom(n, 0.5).  Find the probability of getting such an extreme number of positive values (for alternative 1) or such an extreme number of negative values (for alternative 2).

e. Based on that probability (one-tail P-value), can we determine beyond a reasonable doubt that the null hypothesis is false (and hence the alternative is true)?

f. Why can’t we find a confidence interval for the median in this setting?

