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Preface

In December 2014 the Stanford Graduate School of Business hosted the
conference “Causality in the Social Sciences” in an attempt to promote
a broad interdisciplinary debate about the notion of causality, and the
role of causal inference in the social sciences.

The issue of causality is at the center of all scientific disciplines, but
has become particularly contentious in accounting research. Despite
usual disclaimers, there often is a gap between the causal language
researchers use to describe empirical findings, and the extent to which
causal claims are backed by evidence. At the risk of oversimplifying,
the issue of causality divides the accounting research community in
two polar views: 1) the view that causality is an unattainable ideal
for the social sciences and must be given up as a standard, and 2) the
view that, on one hand, causality should be the ultimate goal of all
scientific endeavors and, on the other hand, theory and causal inference
are inextricable. Reflecting and discussing about these views was the
main motivation for organizing the Stanford’s causality conference.

The conference gathered some of the most distinguished scientists
across five disciplines: philosophy, economics, accounting, finance, and
marketing. For two days, the conference’s participants were able to
reflect and discuss about the best methods for causal inference of social
phenomena.



2 Preface

This volume summarizes the conclusions of the conference and is
organized in three sections: I) Econometrics; III) Accounting, and III)
Finance.

First, Nancy Cartwright addresses the problem of external validity
and the reliability of scientific claims that generalize individual cases.
Then, John Rust discusses the role of assumptions in empirical research
and the possibility of assumption-free inference. Peter Reiss considers
the question of how sensitive are instrumental variables to functional
form transformations. Charles Manski studies the logical issues that
affect the interpretation of point predictions, questioning prediction
practices that use a single combined prediction such as the consensus
forecast to summarize the beliefs of multiple forecasters.

Second, Bertomeu, Beyer and Taylor provide a critical overview of
empirical accounting research, focusing on the benefits of theory-based
estimation, while Chen and Schipper consider the question whether all
research should be causal, and assess the existing gap between theory
and empirical research in accounting.

Third, R. Jay Kahn and Toni Whited clarify and contrasts the
notions of identification and causality, whereas Ivo Welch adopts a
sociology of science approach to understand the consequences of the
researchers’ race for discovering novel and surprising results.

We hope this volume will allow researchers and Ph.D students in
accounting (and the social sciences in general) to acquire a deeper
understanding of the notion of causality and the nature, limits, and
scope of empirical research in the social sciences.

Ivan Marinovic
Stanford Graduate School of Business



Where’'s the Rigor When You Need
It?

Nancy Cartwright

University of California, San Diego, USA and Durham University, UK;
neartwright Qucsd. edu

ABSTRACT

When it comes to causal conclusions, rigor matters. To this end we
impose high standards for how studies from which we draw causal
conclusions are conducted. For instance, we are widely urged
to prefer randomized controlled trials (RCTs) or instrumental
variable (IV) models to observational studies relying just on
correlations, and we have explicit criteria for what counts as a
good RCT or a good IV model. But we tend to be shockingly
sloppy when it comes to making explicit just what the causal
conclusions we draw mean, why the methods we employ are good
for establishing conclusions with just that meaning, and what
can defensibly be taken to follow from these claims. With respect
to what can be inferred from the limited causal conclusions our
studies support, we are far too prone to over reach, to ‘generalize’
that what holds in a study or handful of studies holds widely.
But, I shall argue, we do not get arrant for general claims by
generalizing. Rather it takes a great tangle of scientific work to
support a general claim, including a great deal of conceptual
development, theory and the confirmation of a variety of different
kinds of effects that the general claim implies.

Nancy Cartwright (2016), “Where’s the Rigor When You Need 1t7”, Foundations
and Trends® in Accounting: Vol. 10, No. 2-4, pp 106-124. DOI: 10.1561/1400000045.
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Introduction

I was charged with the question: When it comes to causality, ‘What do
social scientists know?’ —and, presumably, ‘How do they know it?’ In
expanding on that, Ivan (Marinovic) in his invitation added: “Often the
issue of causality and identification is ignored or ‘resolved’ by adding
explanatory variables (given the large amount of data available). If you
have some specific thoughts about this type of research I would really
appreciate that you discuss them.” There are issues here that need to
be talked about. Many are technical, and you have here real experts
to discuss them. But there are other issues that are not technical, that
really matter, that do not get discussed, and we repeatedly get into
trouble because we do not pay attention to them. To unearth some of
these issues, there are two points I want to urge today:

1. Do not do inference by pun.

2. In general, well substantiated, reliable general claims in science #
generalizations, i.e. claims warranted by generalizing from indi-
vidual instances.

The first must be totally uncontroversial. The second certainly
should be.
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Mostly Useless Econometrics?
Assessing the Causal Effect of

Econometric Theory
John Rust

Department of Economics, Georgetown University, USA;
jr1393@georgetown. edu

ABSTRACT

Economics is highly invested in sophisticated mathematics and
empirical methodologies. Yet the payoff to these investments in
terms of uncontroverted empirical knowledge is much less clear. 1
argue that leading economics journals err by imposing an unre-
alistic burden of proof on empirical work: there is an obsession
with establishing causal relationships that must be proven be-
yond the shadow of a doubt. It is far easier to publish theoretical
econometrics, an increasingly arid subject that meets the burden
of mathematical proof. But the overabundance of econometric
theory has not paid off in terms of empirical knowledge, and
may paradoxically hinder empirical work by obligating empirical
researchers to employ the latest methods that are often difficult
to understand and use and fail to address the problems that
researchers actually confront. I argue that a change in the profes-
sional culture and incentives can help econometrics from losing
its empirical relevance. Econometric theory needs to be more
empirically motivated and problem-driven. Economics journals
should lower the burden of proof for empirical work and raise the
burden of proof for econometric theory. Specifically, there should
be more room for descriptive empirical work in our journals. It
should not be necessary to establish a causal mechanism or a
non-parametrically identified structural model that provides an
unambiguous explanation of empirical phenomena as a litmus test
for publication. On the other hand, journals should increase the

John Rust (2016), “Mostly Useless Econometrics? Assessing the Causal Effect of
Econometric Theory”, Foundations and Trends® in Accounting: Vol. 10, No. 2-4, pp
125-203. DOI: 10.1561/1400000049.
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burden on econometric theory by requiring more of them to show
how the new methods they propose are likely to be used and be
useful for generating new empirical knowledge.
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Introduction

“As a mathematical discipline travels far from its empirical source,
or still more, if it is a second and third generation only indirectly
inspired from ideas coming from ‘reality’, it is beset with very
grave dangers. It becomes more and more purely aestheticizing,
more and more purely ’art pour Uart. This need not be bad, if the
field is surrounded by correlated subjects, which still have closer
empirical connections, or if the discipline is under the influence
of men with an exceptionally well-developed taste. But there is a
grave danger that the subject will develop along the line of least
resistance, that the stream, so far from its source, will separate
into a multitude of insignificant branches, and that the discipline
will become a disorganized mass of details and complexities. In
other words, at a great distance from its empirical source, or after
much ‘abstract’ inbreeding, a mathematical subject is in danger of
degeneration. At the inception the style is usually classical; when
it shows signs of becoming baroque, then the danger signal is up.
It would be easy to give examples, to trace specific evolutions into
the baroque and the very high baroque, but this, again, would be too
technical. In any event, whenever this stage is reached, the only
remedy seems to me to be the rejuvenating return to the source:
the re-injection of more or less directly empirical ideas.”

von Neumann (1947)

25



26 Introduction

This essay is a warning that von Neumann’s danger signal is up
for econometric theory, and his suggested remedy, “the re-injection
of more or less directly empirical ideas”, is overdue. In my opinion,
econometric theory has run into seriously diminishing returns. It is
increasingly abstract, technical, and difficult to understand: “baroque’
is a good adjective for some of it. I am not anti-theory and realize that
mathematical subjects are not easy. But too many econometric theory

)

articles are poorly motivated, and the value of trying to implement the
new estimators they propose is unclear.

Even though I teach econometrics to graduate students, I would
have to admit that the subject can easily come across as a “disorganized
mass of details and complexities” that does not really prepare them
go out and discover new empirical knowledge. Instead I fear many of
them regard it as an obstacle to be overcome: a vast catalog of limit
theorems that archive the endless ways to use and reuse the Law of
Large Numbers and Central Limit Theorem to prove even more arcane
limit theorems that only tenuously pretend to have anything to do with
the real challenges facing empirical researchers.

Though the title of this essay was motivated by Mostly Harmless
Econometrics by Angrist and Pischke (2009), this is not a critique of
their book. On the contrary, I would have titled their book “Mostly
Useful Econometrics” because Angrist and Pischke are part of a group
of (mostly labor-oriented) applied econometricians who practice what
they preach. The enormous popularity of this book is due in part to
the fact it is not written in the abstract style of econometric theory
texts. Instead it provides compelling empirical motivation for a set of
relatively easy to apply econometric methods that are actually used by
applied researchers. As such, it is an essential part of the “tool kit” for
doing good empirical work in economics.

On the other hand, our journals and many econometric textbooks
devote too much space to estimation methods that very few of us
actually use. Does anyone really use k-class estimators, or 3 stage least
squares, or maximum score? Do we really need to know how to test
for unit roots or cointegration in time series? Do we need to know how
to non-parametrically estimate simultaneous equation systems with
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non-separable errors or know about “identification at infinity” in order
to do good empirical work?

Consider a typical econometric theory article in a typical issue
of Econometrica. Rarely is there any specific empirical motivation as
to why yet another estimation method is necessary, or a discussion
of a suggested empirical application, much less an actual empirical
application and a demonstration of how the new method changes a
conclusion about a substantive empirical issue. Instead all too many
are motivated by previous econometric theory papers and the main
contribution is to generalize a previous model or proof (e.g. allow for
non-additive errors instead of additive ones or re-prove a result using
weaker assumptions).

Though I will avoid naming names, many econometric theorists are
more like pure statisticians or mathematicians who do little empirical
work themselves. Some of them have no apparent interest in economics:
they call themselves “econometricians” mainly because salaries in eco-
nomics are much higher than in statistics departments which have long
been in decline and in some cases eliminated (such as at Princeton),
or nearly eliminated (such as at Yale). Yet the celibate priesthood
of econometric theorists yield great power over empirical researchers:
it is difficult to publish empirical work in leading economics journals
unless it is blessed by the high priests. So empirical papers published in
Econometrica tend to be illustrations of the latest methods (justifying a
demand for even more methods), rather than work that is focused on
important economic problems or issues.

In comparison, the “hard sciences” such as physics or biology are
less methodologically focused than economics, yet they appear to be
much more productive of useful empirical knowledge. One only needs
to look in the daily newspaper to see amazing new medical advances,
huge advances in communications and computer technologies, and fun-
damental discoveries about the universe at both the smallest and largest
scales. The hard sciences make progress because most of the research is
empirically motivated: what causes cancer? why are atmospheric C'Oo
levels rising? what does cosmic background radiation tell us about Big
Bang asymmetries that kept matter from being completely annihilated
by anti-matter?
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Rather than endlessly debate how to do science people in the hard
sciences just do science. They are much more focused on data generation
particularly through the creation of sophisticated instruments and well
designed experiments, and data gathering is often far more focused
and theory-driven than in economics. For example, one of the last
remaining fundamental particles predicted by the standard model of
physics, the Higgs Boson (which in conjunction with the Higgs field
gives particles their mass), was finally discovered in 2013 using the
large hadron collider at CERN. Certainly a great deal of statistical
sophistication is required to analyze the terabytes of data from billions
of subatomic collisions to filter signal from noise, or to infer the presence
of dark matter from doppler shifts in light from distant galaxies, or to
infer small asymmetries 1072Y seconds after the big bang from cosmic
background radiation. Even so, the average physicist is less statistically
sophisticated and tooled-up than the average economist.

Economists, on the other hand, try to create an illusion of great sci-
entific prowess by using advanced mathematics to study abstruse topics
such as large square economies, unit roots, partial identification, mo-
ment inequalities and triangular models. Even topics that seem to have
a useful goal, such as implementation of social choice rules, are analyzed
at such a high level of abstraction that it is hard to see their practical
value. Economists lionize ultra-mathematical theories, even if they have
no clear real-world applicability or provide poor approximations to real-
ity. This is certainly true of a lot of economic theory that assumes that
people are rational expected utility maximizers, that firms maximize
expected profits, that interactions between individuals and firms always
occur in a state of Nash or competitive equilibrium, and that financial
markets are complete and informationally efficient. Our math obsession
has deluded us into thinking that these are good approximations to
reality when there is lots of evidence that they aren’t.!

"My critique differs from the “mathiness” critique of Romer (2015) who argues
that some economists try to use mathematics to masquerade politically motivated
viewpoints. I do not believe econometric theorists are “political” in this sense, and
the mathematics they do is of very high quality. To the extent there is a masquerade,
it is to foster the impression that all econometric theory must be useful because it
ultimately enables economists to do better empirical work. Instead, my critique is
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There is still time to change the orientation of theoretical economet-
rics to avoid the fate of pure economic theory, which has also suffered
the consequences of being mostly useless. Economic theory had immense
prestige in 1980s when I received my PhD, an era where empirical re-
searchers (and even applied theorists) were viewed as distinctly second
class citizens. However theoretical elitism turned out to be an unsus-
tainable equilibrium, as the profession ignored von Neumann’s danger
signal and allowed economic theory to become increasingly abstract,
baroque, and disconnected from reality. Hamermesh (2013) documents
a significant decline in the amount of economic theory published by the
top economics journals since the 1960s and speculates that “Economic
theory may have become so abstruse that editors of the leading general
journals, recognizing that very few of their readers could comprehend
the theory, have cut back on publishing work of this type.” (p. 169).

The problem of uselessness of economic theory became sufficiently
severe to come to the attention of the popular press in a New Yorker
article in 1996 titled “The Decline of Economics.” It was motivated by
the 1996 Nobel Prizes to James Mirrlees and William Vickrey. Vickrey
had mentioned to a reporter at the New York Times that his famous
paper on auctions (Vickrey, 1961) was “one of my digressions into
abstract economics” and “At best, it’s of minor significance in terms
of human welfare.” In response, Cassidy (1996) lamented that “Here is
a world-renowned theorist confirming what many outsiders had long
suspected — that a good deal of economic theory, even the kind that
wins Nobel Prizes, simply doesn’t matter much. That is a great pity,
since economics is supposed to be a useful subject, and its intellectual
founders stressed its practical importance.” (p. 50).

FEconomic theory would be in a much better state today had pro-
fession followed the advice of Alvin Roth, who issued his own version
of von Neumann’s danger signal back in 1991: “if we do not take steps
in the direction of adding a solid empirical base to game theory, but
instead continue to rely on game theory primarily for conceptual insights

similar in many respects to the critique of McCloskey (2005) who concludes that
the profession’s obsession with “mathematical and statistical reasoning” “is a waste
of time” and unless this changes “our understanding of the economic world will

continue to stagnate.”
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(deep and satisfying as these may be), then it is likely that long before
a hundred years game theory will have experienced sharply diminishing
returns. In this respect, I think the next hundred years will likely bring
about a change in the way theoretical and empirical work are related
in economics generally, and that, if not, then the entire discipline of
economics may also fail to realize its potential.” (Roth, 1991a, p. 108).
One only needs to look at current job statistics on FconJobMarket.org
to see that Roth underestimated how rapidly economic theory would
collapse: both the number of positions and the number of candidates
who list economic theory as their primary field has dwindled to less
than one fourth the corresponding numbers for econometrics.

Theoretical econometrics has a superficial appearance of usefulness
since it is a field that supposed to provide us with the methods and
tools for doing empirical work, but it is infected by the same theoretical
elitism and detachment from reality that lead to the decline of economic
theory. The current professional culture still offers far greater rewards
for doing econometric theory and publishing new estimation methods
than for doing applied work, especially when we recognize that data
gathering and analysis is a far more laborious and less glamorous task
than proving theorems. Similar to economic theory, econometric theory
has become sort of an elite sport that can be played at elite upper tier
departments that are rich enough to afford it (e.g. Harvard, Princeton,
Yale, MIT, Stanford, Berkeley, Chicago, etc.). Among the trophies in
this sport is the ability to publish in the elite upper tier journals, such
as Econometrica which is devoted to publishing the most arid types of
economic and econometric theory.

Economists should be more concerned about our collective influence
and impact. One metric is citations, and compared to other sciences,
economists have few citations. For example the Thomson Reuters Essen-
tial Science Indicators database from 2000 to 2010 ranks economics 17th
out of its list of 21 sciences in terms of citations. Only engineering, other
social sciences, computer science and mathematics had lower average
citations over this period than economics. The science with the most
citations according to the ESI index was molecular biology, followed by
immunology. Within economics, the least cited subfields are economic
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theory and (micro) econometric theory according to Ellison (2013).
He finds that “The fields in which papers are estimated to have the
fewest citations — political economy, history, micro theory, cross-section
econometrics, and industrial organization — are all fields where we
estimated that researchers have relatively low citation indexes.” (p. 82).

The leading journals such as Econometrica have great influence on
the type of work done in economics due to the hierarchical way the
profession is self-organized. There is a hierarchy in the profession that
is akin to a bee hive where a small number of theorists are the queen
bees who have the influence to set the overall direction of research via
their roles as editors at the top ranked journals. The sustainability of
the bee hive depends on having cadres of worker bees who are willing
to follow the directions they set in exchange for the chance to publish,
get tenure, and try to make it slightly further up in the hierarchy. As
von Neumann noted, this sort of academic hierarchy can be sustainable
“if the field is surrounded by correlated subjects, which still have closer
empirical connections, or if the discipline is under the influence of
men with an exceptionally well-developed taste.” Unfortunately too few
leading theorists have a real interest in the real world application of
their theories: this is a task left for the worker bees. The minority of
theorists who do attempt to pay homage to reality often suffer from the
hubris of confusing knowledge of their theories with knowledge of the
real world.

For example, in his 2003 Presidential Address to the American
Economic Association, Robert E. Lucas (2003) proclaimed that “central
problem of depression prevention has been solved, for all practical
purposes, and has in fact been solved for many decades.” (p. 1). Oops!
The 2008 financial crash and ensuing “Great Recession” revealed that
economists actually knew far less about the world than they thought
they knew. It suddenly became painfully clear that a large part of
the profession was virtually clueless what was actually going on in the
economy because few of the ugly real world complexities are captured
in our oversimplified mathematical models.

Indeed, back in 2007 few economists knew what a “swap” was or how
dangerously overlevered and interdependent most of Wall Street firms
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were. This ignorance is not surprising: most real business cycle models
assume away the financial sector as irrelevant. However leading experts
in finance, such as Eugene Fama, are so wedded to idealized views such
as the efficient markets hypothesis that they deny the possibility that a
collapse of a credit/housing bubble could have lead to the 2008 Wall
Street crash: “I don’t know what a credit bubble means. I don’t even
know what a bubble means. These words have become popular. I don’t
think they have any meaning.” (quoted from interview in Cassidy, 2010).
In short, too many of us can be accused of being “egg heads” who are
not in touch with the real world.

Of course some economists are/were in touch with reality, and several
issued prescient warnings of stock market and housing bubbles and an
impending financial meltdown well before the 2008 crash. However most
of these economists, such as Robert Shiller or Noriel Roubini, were
ignored or treated as “flakes” or “doctors of doom” — the “Chicken
Littles” who always predict that the sky is falling. I believe Shiller and
Roubini would confirm that it is hard to publish or be heard if you dare
speak out against the conventional wisdom and orthodoxy in economics.
While there is a nascent literature on behavioral economics that does
try to learn and understand what people and firms actually do (as
opposed to rationalizing behavior to force it to conform to prediction
of existing theories) it is hard to publish empirical work that provides
evidence of behavior that is inconsistent with orthodox theory unless
it is accompanied by an elaborate non-expected utility theory that
“explains” this behavior. Leading journals such as Econometrica are
much more likely to publish behavioral theories but much less likely to
publish behavioral evidence.

This is part of the burden of proof on empirical work that tends
to keep economists focused on theory, but less aware of reality. The
profession ought to be more receptive to self-evaluation, given that our
sense of smugness and self-confidence has been shaken by dramatic
embarrassments such as our failure to predict the crash of 2008 and the
Great Recession, or to even agree on the best policies to deal with it after
the fact. There is a surprising level of ignorance, or at least a glaring
lack of professional agreement, on a host of other important questions
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as well. For example there is huge disagreement about how strongly
taxes affect labor supply. Despite intensive study for over three decades,
there is still disagreement about the efficacy of job training programs
on various outcomes such as unemployment duration and subsequent
earnings and about how best to deal with crumbling institutions such
as Social Security and Medicare. The profession does not agree about
whether financial markets are inherently unstable and whether they
need to be regulated, and if so, how. I believe that economists need to
be considerably more humble and admit that there is very little that we
can confidently say that we know and agree upon. Given this, perhaps
it is time to have a discussion about whether this state of affairs is
inherent in the subject (i.e. economics is a more difficult topic to study
than physics or biology) or whether the profession’s bias for deductive
versus inductive inference is partly to blame for our lack of agreement
and results.

A full discussion is beyond the scope of this essay because it deals
with the interaction between econometric theory, economic theory, and
empirical work. I have discussed the tensions between economic theory
and empirical work elsewhere (Rust, 2014) and want to stress that I
am not anti-theory, though I feel that the profession refuses to let go
of favorite theories despite considerable evidence that they are at odds
with reality. My focus in this essay is on econometric theory. I also stress
I am not against econometric theory and certainly do not claim that all
econometric theory is useless. However economics is “data poor” relative
to other sciences, but not because economic data are inherently harder
to collect. Rather, due to the professional culture and a methodological
bias at the top departments, the rewards for data gathering and data
analysis are low, whereas the payoff to econometric theory is much
higher. This equilibrium is good for the elite departments, but bad for
the profession as a whole.

The rest of this essay is organized as follows. Section 2 documents
the theory bias at Fconometrica and their efforts to correct this bias to
stay relevant. Though I argue that the causal impact of econometric
theory is small, the amount of econometric theory devoted to causality
is huge — particularly the burgeoning literature on treatment effects. 1

