~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make YOUT PUbllCCltlonS VZSlble. h for Economics ' '

Elwert, Felix

Book Review — Published Version

[Book Review] Judea Pearl, Causality: Models, Reasoning, and
Inference. 2nd edition, new printing with corrections. Cambridge:
Cambridge University Press, 2013, 484 pages.

Acta Sociologica

Provided in Cooperation with:
WZB Berlin Social Science Center

Suggested Citation: Elwert, Felix (2014) : [Book Review] Judea Pearl, Causality: Models, Reasoning,
and Inference. 2nd edition, new printing with corrections. Cambridge: Cambridge University Press,
2013, 484 pages., Acta Sociologica, ISSN 1502-3869, Sage Publications, Thousand Oaks, CA, Vol. 57,
Iss. 4, pp. 369-371,

https://doi.org/10.1177/0001699314551683

This Version is available at:
https://hdl.handle.net/10419/190834

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

Mitglied der

WWW.ECONSTOR.EU é@“}


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1177/0001699314551683%0A
https://hdl.handle.net/10419/190834
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

W) Check for updates Dieser Beitrag ist mit Zustimmung des Rechteinhabers aufgrund einer (DF G-geférderten) Allianz- bzw.
Nationallizenz frei zuganglich / This publication is with permission of the rights owner freely accessible due to
an Alliance licence and a national licence (funded by the DFG, German Research Foundation) respectively.

Acta Sociologica
2014, Vol. 57(4) 369-375

BOOk REViews © The Author(s) 2014

Reprints and permissions:
sagepub.co.uk/journalsPermissions.nav
asj.sagepub.com

®SAGE

Judea Pearl, Causality: Models, Reasoning, and Inference. 2nd edition, new printing with corrections.
Cambridge: Cambridge University Press, 2013, 484 pages.

Reviewed by: Felix Elwert, University of Wisconsin-Madison, USA.
DOI: 10.1177/00016993 14551683

Judea Pearl’s Causality: Models, Reasoning, and Inference is a triumph of clarity, insight, and impact.
Causality presents a succinct synthesis of more than 25 years’ of contributions to causal inference. The
author is a leading computer scientist and a founder of the field of Bayesian networks (he invented the
term), on which Causality draws extensively. Causality is now available in an updated and corrected
2013 printing of the much-revised 2009 second edition. Originally published in 2000, the book’s influ-
ence extends far beyond computer science into statistics and philosophy and increasingly informs causal
inference in the social sciences.

Causality deals with causal reasoning. It is not a conventional statistics textbook with mechanical
recipes for data analysis. The book is low on estimation advice and makes no reference to common soft-
ware packages. Instead, the book teaches social scientists to differentiate between causal and statistical
concepts, to link substantive theories to their observational implications, and to spot the conditions under
which statistical data can substantiate causal claims.

The distinction between causal and statistical concepts is central to the book. Pearl argues—cor-
rectly—that conventional mathematical notation is ill suited to convey causal statements. Social scien-
tists conventionally read structural equations from right to left, such that ¥ = o 4+ X} + € means that X
causes Y. Suppose that Y is wearing rain boots and X is rain. Algebra permits one to rewrite the equation
as X = % How is the reader of these two algebraically equivalent equations to know that wearing

rain boots does not cause rain? Clearly, conventional algebra needs to be vested with additional, and
often implicit, provisos to convey causal meaning.

Pearl avoids the ambiguities of conventional notation by introducing two new and equivalent nota-
tions specifically designed for causal information: the so-called do-operator and directed acyclic
graphs (DAGs). Of the two, DAGs are certainly more important for social scientists. DAGs are a
non-parametric generalization of conventional social-scientific path models. Like path models, they
are essentially pictures of dots and arrows that succinctly represent the analyst’s causal knowledge
(or assumptions) about the data-generating process. However, unlike path models, DAGs are com-
pletely non-parametric, that is, they make no assumptions about the distributions of the variables or
the functional form of the direct causal effects between them. This makes DAGs much more general,
and hence more powerful, tools.

Causality justifies the interpretation and uses of DAGs from first principles. Sociologists may find the
presentation of the technical foundations in Chapters 1 and 2 challenging. However, the results and
examples of Chapters 3 and 4, which present the main uses of DAGs for causal inference, can largely
be enjoyed without the preceding chapters if readers are already familiar with the basics of DAGs. This
is even more true for Chapter 5, which details Pearl’s engagement with “causality and structural models
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in social science and economics,” an insightful, often pithy, and all around important examination to
current social science practice.

The heart of Causality explains the identification of causal effects of interventions. “Identification”
means the ability of extracting causal information from data, that is, stripping observed statistical asso-
ciations of all spurious components to isolate a causal effect. “Causal effects of interventions” basically
means causal effects in the usual manipulationist or counterfactual sense. Pearl is thus referring to the
same concept of causality that has so fruitfully united statistics, philosophy, and social science methodol-
ogies over the past two decades.

Pearl is primarily interested in non-parametric identification of causal effects, that is, identifi-
cation that derives entirely from qualitative causal assumptions about the data-generating process.
(Other chapters, especially Chapters 5 and 8, also deal with parametric identification, including
linear models and instrumental variables.) Pearl’s non-parametric focus is healthy for social sci-
ence, because parametric assumptions are hardly ever defended, and often not defensible, in
sociology.

The central contribution of Causality lies in elaborating on a complete solution for all non-
parametric identification problems (first published in Pearl’s path-breaking 1995 paper in Biome-
trica). This solution, dubbed the “do-calculus,” is a set of three rules by which analysts can transform
causal into observational (statistical) statements. The do-calculus determines unambiguously whether
or not a causal effect of interest is identifiable from observed data given the analyst’s model of data
generation. Despite its compactness, however, the do-calculus is difficult. Therefore, Chapters 3 and 4
present several remarkable and intuitive shortcuts for determining identification, which together cover
more scenarios than most sociologists will ever encounter. The most famous, and most practically
important, of these shortcuts is Pearl’s “backdoor criterion,” which determines which variables an
analyst must, or must not, adjust for, for example, in regression analysis, to identify a causal effect.
Another shortcut, dubbed the “front-door criterion,” demonstrates how to piece together total causal
effects from the bits and pieces of information along the causal pathways between treatment and
outcome.

Applying the backdoor and frontdoor criteria to various examples, Pearl startles the reader with sur-
prising insights. For example, Pearl shows that controlling for a certain type of pretreatment covariate
can increase rather than decrease bias; that it is not generally necessary (although it is sufficient) to con-
trol for all causes of the treatment (i.e., the “treatment assignment mechanism”); and that it is similarly
not generally necessary to exhaustively model the outcome.

Much of Causality is presented rather abstractly. Nonetheless, the book frequently shines in the pre-
sentation of incisive social science examples. For example, Pearl distinguishes between different types
of direct effects and shows that employment discrimination (and, by extension, race and sex discrimi-
nation) turn on direct effects with interactions between the treatment (e.g., race) and a mediator (e.g.,
qualification). Conventional mediation analysis, of course, struggles to accommodate interactions. Mod-
ern causal mediation analysis, as presented in Chapter 4.5, by contrast, generalizes conventional con-
cepts and naturally incorporates interactions.

Methodologists and applied social scientists will find much in Causality to inspire new applications.
Several of Pearl’s ideas have, to my knowledge, never been tried in sociology. For example, Pearl dis-
cusses “‘stochastic policies,” which involve treatments that are to be applied with a given probability
rather than with certainty. As another example, a section on “surrogate experiments” gives a solution
for dealing with treatments that are not observationally identified and cannot be experimentally manipu-
lated. The trick is to manipulate experimentally some antecedent of the treatment so as to render the
treatment observationally identifiable.

Pearl’s book fills an important space by providing an accessible formal language for reasoning
about causality. While the technical details of the book require a background in basic probability
theory, the tools provided can be used by sociologists who are not also methodologists. Since
causality is the common currency of most science, Pearl’s language empowers social scientists
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to communicate causal models with each other across sub-disciplines. By carefully distinguishing
causal from statistical concepts, Pearl’s book also eliminates important ambiguities and enables
social scientists to communicate more effectively with statistical methodologists. It is the inter-
section between causal reasoning and statistical data that produces new causal knowledge.
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