
1 Chapter 1: Introduction

Why conduct experiments? Experiments versus observational studies. Trying to infer causation.
Treatments, units, and assignment method specify the experimental design. Terms and concepts. Ex-

perimental versus measurement (observational) units. Primary responses versus other responses.

2 Chapter 2: Randomization and Design

In a true experiment we randomize treatments to experimental units. Note the distinction between random-
ized assignment and haphazard assignment! Although randomization is widely used today, a great article by
Raper discusses how revolutionary the idea was when R.A. Fisher first proposed it in 1918 (Raper, 2019).
We primarily think of randomization in an experiment as a way to protect against confounding, but ran-
domization is useful in other stages of research studies. Design for known problems, randomize everything
else.

2.1 Performing a randomization, the randomization approach to inference

The text discusses the distinction between physical and numerical randomziation. Numerical randomization
uses pseudo-random numbers. The remaining part of the chapter (section 2.4) presents an approach to
inference that is based only on the randomization of treatments to experimental units, and does not make
the standard normal-theory assumptions. It is very useful to understand this approach to inference, but in
this course we will rely on (and check the validity of) the normal-theory approach to inference for our data
analyses.
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