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In the daily news and the scientific literature, we are faced with conflicting claims about the effects

caused by some treatments, behaviors, and policies. A daily glass of wine prolongs life, or so we

are told. Yet we are also told that alcohol can cause life-threatening cancer and that pregnant

women should abstain from drinking. Some say that raising the minimum wage decreases inequality

while others say it increases unemployment. Investigators once confidently claimed that hormone

replacement therapy reduces the risk of heart disease but today investigators confidently claim it

raises that risk. How should we study such questions?Observation and Experiment is an

introduction to causal inference from one of the fieldâ€™s leading scholars. Using minimal

mathematics and statistics, Paul Rosenbaum explains key concepts and methods through scientific

examples that make complex ideas concrete and abstract principles accessible.Some causal

questions can be studied in randomized trials in which coin flips assign individuals to treatments.

But because randomized trials are not always practical or ethical, many causal questions are

investigated in nonrandomized observational studies. To illustrate, Rosenbaum draws examples

from clinical medicine, economics, public health, epidemiology, clinical psychology, and psychiatry.

Readers gain an understanding of the design and interpretation of randomized trials, the ways they

differ from observational studies, and the techniques used to remove, investigate, and appraise bias

in observational studies. Observation and Experiment is a valuable resource for anyone with a

serious interest in the empirical study of human health, behavior, and well-being.
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Rosenbaumâ€™s book is, as would be expected, a carefully and precisely written treatment of its

subject, reflecting superb statistical understanding, all communicated with the skill of a master

teacher. (Stephen M. Stigler, author of The Seven Pillars of Statistical Wisdom)

Paul R. Rosenbaum is Robert G. Putzel Professor of Statistics at the Wharton School and a Senior

Fellow of the Leonard Davis Institute of Health Economics, University of Pennsylvania.

Albert Einstein once said, "All physical theories, their mathematic expression apart, ought to lend

themselves to so simple a description that even a child could understand them." Having myself

taught graduate students and published papers on causal inference, I know the difficulty of rising to

Einstein's standard when teaching this branch of statistics.Thankfully, Paul Rosenbaum has

accomplished this task in Observation and Experiment. Himself one of the leaders in the causal

inference revolution, publishing with Rubin the classic 1983 Biometrika article on propensity score

analysis, Rubinstein describes the essentials of proper causal inference work in terms that should

be comprehensible for the wide variety of social scientists, analytics professionals and other

researchers who use causal inference techniques in their daily work.I can think of several potential

audiences for this text. First, undergraduates majoring in statistics or related disciplines would

benefit from the intuitive explanations of causal inference theory provided here before graduating to

more mathematically sophisticated accounts. Second, researchers in the private or public sectors

who want to improve the accuracy of their casual inference analyses by a deeper understanding of

such concepts as sensitivity analysis or elaborate theories will find the explanations in this text at

their level of statistical sophistication. Lastly, professors who are looking for ways to better teach

causal inference will find many useful examples and descriptions that will make it easier for their

students to grasp the essentials.Inevitably, in a text like this, there are parts of causal inference

theory that are left out. All the work done by Gary King and others on Coarsened Exact Matching is

not even referenced. The complementary but different approach to causal inference developed by

Judea Pearl is similarly left out.Even so, to be able to write in a conversational and informative style

about causal inference is a significant intellectual achievement. I doubt I will teach the material in

Observation and Experiment to my seven year old, as Einstein's criteria might imply, but this book is

at the right level for undergraduates and laymen to deepen and strengthen their understanding of

these increasingly used statistical techniques.



The economist Paul Samuelson said, Ã¢Â€ÂœMy belief is that nothing that can be expressed by

mathematics cannot be expressed by careful use of literary words.Ã¢Â€Â• Paul Rosenbaum brings

this perspective to causal inference in his luminous new book "Observation and Experiment: An

Introduction to Causal Inference." The book presents concepts and strategies for causal inference in

a way that is accessible to readers of all the background. An example of how Rosenbaum explains

causal inference in a literary way is his use of a passage from Robert FrostÃ¢Â€Â™s poem

Ã¢Â€ÂœThe Road Not TakenÃ¢Â€Â• to illuminate how causal questions involve comparing potential

outcomes under two or more treatments where we can only see one potential outcome:Two roads

diverged in a yellow wood,And sorry I could not travel bothAnd be one traveler, long I stoodAnd

looked down one as far as I couldTo where it bent in the undergrowth;(Frost, 1916)Ã¢Â€ÂœFrost

creates the mood attending a decision, one whose full consequences we cannot see or anticipate.

`Knowing how way leads on to way,Ã¢Â€Â™ we will not see the road not taken. So it was for Frost

in a yellow woodÃ¢Â€Â¦so it is for a patient at risk of death in the ProCESS trial [a randomized trial

comparing two treatments for septic shock], so it is in every causal question.Ã¢Â€Â•"Observation

and Experiment" is accessible to readers of all backgrounds, but at the same time, contains much

material of interest to experienced causal inference researchers that is different from Rosenbaum's

previous two books "Observational Studies" and "Design of Observational Studies." An example is

Chapter 12 which describes a new approach to controlling for biases from general

dispositions."Observation and Experiment" is a treasure trove of considerations and strategies for

making causal inferences from observational studies and experiments. The book is a joy to read

and contains interesting material for readers at all levels of experience with causal inference. A

detailed review of the book is provided in the journal Observational Studies.
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