Introduction to Statistics for Social Sciences—cheat sheet
Based on my Social Statistics course, which uses Linneman, T. J. (2011). Social Statistics: The
Basics And Beyond. New York: Routledge.
Levels of measurement

Golden rules to build a table

Measures of central tendency
Mode: The score that appears most frequently in a set of data for a variable.
Median: The middle score in an ordered set of data for a variable.
Mean: The sum of scores divided by the number of scores. Formulas without and with frequency
distribution:

Pros and cons: Median: robust, not sensitive (to outliers); Mean: sensitive, not robust.
Which measures to present? All, if possible

Measures of variation
Range: The difference between the highest and lowest values of a variable.
Variance: A measure of variation for a ratio-level variable. It is useful for comparing the
amounts of variation among various groups. Formulas without and with frequency distribution:

Standard deviation: The square root of the variance. It is useful for telling how unique
individual cases are in a set of data.

Z-scores: The number of standard deviations a score is from its mean.

From sample to population
Inference: A claim about a population based on sample data.

Null hypothesis: Used in hypothesis testing, it’s the hypothesis we are seeking to disprove. For
example, if we expect a difference between men and women, the null hypothesis, or H0, would
be: “There is no difference between men and women.”
Alternative hypothesis: Used in hypothesis testing, it’s the hypothesis we accept if we are able
to disprove the null hypothesis. For example, if the null hypothesis is “There is no difference
between men and women,” our alternative hypothesis, or Halt, would be “There is a difference
between men and women.”
Type I error: Claiming there is a relationship between variables in a population when in reality
there is not a relationship.
Type II errors: Claiming there is not a relationship between variables in a population when in
reality there is a relationship.
P-value: the probability of making a type 1 error (the error you make when you choose the
alternative hypothesis but you should choose the null.) By accepted standards, this error must be
5% or smaller.
Statistical significance: What we achieve if our chances of a type one error are below 0.05 (this
is the widely accepted standard.)
*One star = p-value is ≤ 0.05 = 5% probability of making a type 1 error;
**Two stars = p-value is ≤ 0.01 = 1% probability of making a type 1 error;
***Three stars = p-value is ≤ 0.001 = 0.1% probability of making a type 1 error;

Chi-square test: a test of association between two categorical variables. Null hypothesis: the
variables are not associated; alternative hypothesis: they are.

Sampling distribution: The distribution of a statistic for all possible samples from the same
population of a given size.
Normal distribution: a distribution where data tend to be around the central value, and to be
symmetrical (with no left or right bias.) It is also called the bell curve. In a normal distribution,
68% of values are within 1 standard deviation of the mean; 95% within 2 std. dev.; 99.7% within
3 std. dev.
Central limit theorem: it is a theorem that tells us that, with a large enough sample, most of
sample means are close to the population mean (because the sampling distribution of the mean
tend to normality.)

Standard error of the mean: The standard deviation of the sampling distribution of the mean. It
estimates the average distance all of our sample means are from the population mean.

Standard error of a proportion:

T-test: It compares the mean of 2 groups. Null hypothesis: the means are equal. Alternative
hypothesis: the means are different.

ANOVA: Analysis of variance. It compares the mean of 3 or more groups. Null hypothesis: the
means are equal. Alternative hypothesis: the means are different.

BGSS: between-group sums of square
WGSS: within-group sums of square

Confidence interval: The interval in which we can claim that a population mean (or proportion)
falls, based on a sample taken from the population

Correlation: A measure of the strength of the relationship between two ratio-level variables

Simple regression: A statistical technique used to investigate the relationship between two ratiolevel variables.

Slope: Number that describes the direction and the steepness of the regression line.

Explained variation: coefficient of determination. A measure of the proportion of the variation
in the dependent variable that can be explained by its relationship to the independent variable.

r2
Standard error of the slope: In a sampling distribution of sample slopes, this is the average
distance the sample slopes are from the population slope.

