
Introduction to Statistics

Textbook: Moore, David S., and George P. McCabe. Introduction to the Practice of Statistics, 4 th Edition

The course aims to introduce students to the study of statistics and familiarize them with observation, collection, 
organization, analysis and interpretation of data in order to describe or predict various concepts, trends or 
phenomena. The course will present both on descriptive statistics required to numerically or graphically 
summarize and interpret a collection of data in a clear and coherent way, and on predictive (or inferential) 
statistics used to draw conclusions and make predictions based on the descriptions of data. Students will gain an 
understanding of basic statistical tools and methods and their application in social sciences. Indeed, the focus of 
the course is not on mathematical theory or computation, but rather on the practical understanding and 
application of statistical reasoning and data.
The course will challenge students to develop critical and analytical reasoning skills through a high level of class
participation and applied assignments.

Topics covered in the course:

1. Introduction to Statistics (ch.1) – Ivana

What is statistics? How and why do we use statistics?

2. Observing and Interpreting Data (ch.1) – Ivana

2.1 Exploing and describing data through graphical representations of distributions of univariate data: boxplots, 
stemplots, dotplots, histograms, frequency charts, cumulative frequency charts, and bar charts. Stress center, 
spread, and shape.

Summarizing distributions of univariate data. Mean, median, mode, range, interquartile range, quartiles, standard
deviation, percentiles, standardized scores (z-scores).

Comparing distributions of univariate data. Compare center, spread, clusters, gaps, outliers and shapes within 
groups and between dotplots, stemplots and boxplots.

2.2 Standard deviation and variance. 
Properties of standard deviation and the effects of changing measurements and linear transformations on 
summary measures.

The Normal Distribution and Chebyshev’s Theorem. Measuring position, quartiles, percentiles, Standardized 
scores (z scores). Using the normal distribution as a model for measurement. 

3. Exploring Relationships Through Data (ch.2) – Ivana

3.1 Scatter Plots and Correlation

Explanatory and response variables, analyzing patterns in scatterplots, time series, correlation and linearity. 
Matching Descriptions to Scatter Plots.

3.2 Bivariate Data

Least squares regression line, residual plots, outliers, influential points, and transformations to achieve linearity.

3.3 Relations in Categorical Data



Analyzing two-way tables, Simpson’s Paradox, conditional relative frequencies, and association. The concept of 
cause and effect, anecdotal evidence, observational studies, and experiments. Causation.

4. Experimental Design, Sampling and Randomness (ch.3) – Ivana

Different methods of data collection, simple random sampling, sampling error, bias, stratifying, confounding, 
blocking, and replication. Introduction to statistical inference.

5. Basic Probability (ch. 4) – Vedran
 

6. Random Variables and Sampling Distributions (ch.4, ch.5) – Vedran

6.1 Simulation of probability distributions and sampling distributions. Expected values and standard deviation of
a random variable. Mean and standard deviation for sums and differences of independent random variables.

6.2 Binomial probabilities, binomial distributions, normal approximation to the binomial distribution. Law of 
large numbers. Normal approximation for counts and proportions, geometric distributions and probabilities 
associated with geometric distributions, sampling distribution of a sample mean, central  limit theorem.

7. Introduction to Inference (ch.6) – Vedran

Confidence Intervals. Estimating population means, critical values, margin of error, and sample size.

Hypothesis testing. Null and alternative hypotheses, p values, statistical significance, z test for  population mean,
confidence intervals and two-sided tests.

8. Inference for a Single Population (ch.8) – Vedran

Large-sample inference for a population proportion, confidence interval for a population proportion, sample size,
and margin of error.

Comparing two proportions. Confidence intervals for the difference between two proportions, significance tests 
for comparing two proportions, pooled estimate of p.

9. Comparison of Two Means (ch.7) – Vedran

The distribution, standard error, one-sample  t procedures, matched pairs t procedures. Comparison of two 
means, two-sample z statistic, two-sample independent t procedure.

10. Inference for Regression (ch.10) – Tiona

Simple linear regression model, estimating regression parameters, confidence intervals and inference for the 
slope, prediction, point estimators, and confidence interval for a future observation.


