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Philosophy

I thought this summer school was about learning math, why do we
have to talk about philosophy?
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Statistics in Social Sciences

Suppose we estimate a reduced-form statistical model with observables (yi , xi) such
that:

yi = α + βxi + εi , (1)

subject to E(xiεi) = 0.

Things we can do with this model:

1. We can recover some descriptive facts about conditional means E(yi |xi).

2. We can falsify a theory that, say, predicts β > 0.

3. If xi is a firm policy variable we control, we can measure the effect of changing xi

on yi .
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Statistics in Social Sciences (2)
Suppose we estimate a reduced-form statistical model with observables (yi , xi) such
that:

yi = α + βxi + εi , (2)

subject to E(xiεi) = 0.

Things we cannot do with this model:

1. We can’t measure welfare.

2. We can’t predict the effect of any policy except changing xi for an infinitesimal
subset of the population. We have to wait for a policy to be implemented to
advise policy-makers about the benefits of the policy.

3. We can’t draw implications for other variables zi that are not in equation (2).

4. We can’t select non-linear functional forms unless the dataset is enormous.

5. We can’t measure most elements of a theory.

6. We can’t draw quantitative implications from a theory.

7. (philosophy) All theories will be rejected - even general relativity is rejected in the
small - what does it mean to falsify a theory we already know we can reject?

8. (philosophy) Even if we knew (2) was true, we wouldn’t know the real world
completely because (yi , xi , ui) are the result of unobserved primitives.
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What are ecomomic primitives?
From Terry (2015), The Macro Impact of Short-Termism

Marinovic (Rand, 2013): Internal control system, earnings quality, and
the dynamics of financial reporting. What are firm’s propensities to
report earnings truthfully?
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What are Targeted and Untargeted Moments?

From Choi (2018), Accrual Accounting and Resource Allocation: A
General Equilibrium Analysis

From Bertomeu, Marinovic, Terry, Varas (2020), The Dynamics of
Concealment
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What are Counterfactuals?

Ideal counterfactuals: concrete policy experiment we could quantify.
Cheynel and Zhou (2018), The Consequences of Mandating Auditor Rotation:
Evidence from a Dynamic Structural Model

From Terry, Whited, Zakolyukina (2018), Information vs. Investment
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What are subsamples breakdowns?
Ideal subsamples: Vary as expected from theory or from intuition.
Beyer, Guttman and Marinovic (TAR, 2013), Earnings Management and Earnings
Quality: Theory and Evidence

Bertomeu, Cheynel, Li and Liang (2019), How uncertain is the market about
managers’ reporting objectives? Evidence from structural estimation

J. Bertomeu AES Summer School 2020 Ph.D Course 8 / 22



What are outside calibrations?

Calibrations: for parameters that cannot be well-identified from dataset, either by
matching other moments or from industry knowledge.
Bertomeu, Marinovic, Terry, Varas (2020), The Dynamics of Concealment

From Liang et Al. (2017), The Real Effects of Accounting: A Quantitative Assessment

→ Justification from prior studies, outside estimation, sensitivity.
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What are outside validations?

From Gerakos and Syverson (JAR 2015), Competition in the Audit
Market: Policy Implications
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What is a restricted Model?
From Bertomeu, Ma, Marinovic (TAR, 2020), How often do managers
withhold information?. Re-estimate simpler models.

Marinovic, Liang, Varas (TAR, 2018), The credibility of financial
reporting: A reputation-based approach
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What is Identification?

Ideally: show that each moments implies a single set of parameters; in practice, not
easy because these are non-linear equations.

Provide intuition as to what empirical facts identify moments.

Plot whether moments are sensitive to comparative statics in a single parameter.

Check for multiple optima, check for the objective function not being constant
around estimates.

Zakolyukina (JAR 2015): How Common Are Intentional GAAP Violations? Estimates
from a Dynamic Model estimates a dynamic model where managers can choose to
engage in a slippery road of manipulations.
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What is Set Identification?
Gayle and Miller (RES, 2015): Identifying and testing models of managerial
compensation show observing pay and performance is not sufficient to identify the
cost of agency. Li (MS 2020): Are Top Management Teams Compensated as Teams?
A Structural Modeling Approach shows that we can use set identification to test
team-based model vs. individual based model

See also Levi-Gayle, Li and Miller (2018) How Well Does Agency Theory Explain
Executive Compensation?
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What is reduced-form (in structural)?
Check if regression of the simulated data match empirical facts, Breuer and Windisch
(JAR 2019): Investment Dynamics and Earnings-Return Properties: A Structural
Approach
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What is Policy Analysis?

Use a structural model to recover bias pre vs. post a policy change, Bertomeu,
Cheynel, Li and Liang (MS, 2020)
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What are proxies?

Structural models can deliver proxies that have an intuitive interpretation, often in
dollar terms. Cheynel and Liu-Watts (RASt, 2020) A simple structural estimator of
disclosure costs. From distribution of disclosures, one can write down a firm-level
estimator for disclosure costs ĉi .

ĉi = τi +
qi

1 − qi
mi

where τi is the lowest disclosure, qi is the frequency of disclosure and mi is the
average disclosure (of firm i).
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What is robustness?
Zakolyukina (JAR 2015): How Common Are Intentional GAAP Violations? Estimates
from a Dynamic Model estimates a dynamic model where managers can choose to
engage in a slippery road of manipulations.
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What are marginal effects?

Zhou (MS forth.): Disclosure Dynamics and Investor Learning, dynamic disclosure
model with bayesian learning about fundamentals. Can use simulations to estimate
marginal effects of structural parameters.
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What is welfare?

If structural model involves productive decisions affected by information, one can
measure the social value of information, see Liang (2020) How Much Does
Imprecision in Accounting Measurement Enhance Value?
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Challenges and Criticisms of Structural

Social interactions are too complex to be modelled; theories in social sciences
are too simple to fit the real world

We can’t abstract away from anything to understand something about the real
world

All structural models are rejected (if one tries hard enough), we shouldn’t use a
model that’s rejected.

Estimates from structural models change across industries and periods.

It’s too complicated

Theory is sufficient to explain the real world, structural takes itself too seriously

One needs to be both a theorist and an econometrician to do structural

We can’t be sure what model is the right one and can’t evaluate them all

It’s too hard to publish

Whatever structural can do can be done with reduced-form

and my favorite: I don’t believe in structural, if I see a structural paper, I won’t
read it, I’ll just reject it.
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General philosophy of science relevant for structural

1. Understanding Friedman’s instrumentalism. What does it mean and not mean?

2. Empirical useful for policy-making and the Lucas critique.

3. Kuhn’s contemporary views of science as research programs, vs. falsification of
individual ideas.

4. Returning back to Hume and objective experience in science: statistical testing
6= empiricism 6= falsification 6= science.
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This Talk: a summary

Structural opens the door to many questions that are unavailable under other methods
(examples). Not a single method, nor a single set of steps to conduct that works for
any question.

→ still obeys principles of scientific discourse: some models fit better than others,
some models are more elegant, some models have more persuasive assumptions,
some models are more ambitious.

→ Obvious trade-offs: bigger question may imply less fit, more fit may require more
clunky fixes.

Don’t apply a mechanical plan of to-do’s, let your model speak to what’s interesting.
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