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Review of yesterday
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# Measures of distribution shapes

#® Hypothesis testing
#® Regression analysis

#Problem of causal inference




Goals for Today
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#®Two approaches to causal inference:

A Differences-in-differences
EC Kessler & McClennan

A Instrumental variables / natural experiments
EC Levitt

# Other approaches to causal inference:

A Randomization across decision-makers
EC Aiger & Doyle

A Regression Discontinuity
EC Chen & Shapiro




Can Empirical Economists find
analogies to clinical trials?
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# Ingredients of an experiment

A

An intervention that might affect an outcome we care
about

E Example: laws regulating predatory lending
Legal change affects some people but not others
E Example: some states adopt law, others do not

Affected and unaffected people are not systematically
different

E Intuitively: two groups are identical but for the law, which
was adopted randomly

Over time, economic and other background conditions
do not differ between the two groups




Key assumptions that the analogy to a
clinical trial must satisfy
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# Homogeneity across groups: the two groups are identical
with respect to their likelihood of receiving a treatment and
their potential responsiveness to the treatment.

A A person s allocation to one group or another is uncorrelated with
factors that might affect how the person responds to treatment.

A The independence assumption

# Homogeneity over time: the two groups experience time in
the same way, except for exposure to treatment.

A Any changes in the environment affect both groups equally.

#® The average difference between the groups says something
meaningful about individuals within each group.

A Constant effect assumption

#® The effects are generalizable, i.e., they say something
meaningful about the same cause in general.

A  External validity




How do natural scientists
establish causation?
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# Conduct a clinical trial:
A Randomize
A Affected group=Treatment group (adopted law)
A Unaffected group=Control group (no law)

Group:
Period: Treatment Control Difference of
(1) (2) @71 (2):
(A) After Adoption T C T-C
(B) Before Adoption t C t-c
Difference of (A)- (B): Dt=T-t Dc=C-c D=Dt-Dc

This Is what we care abott



A Word on Data Types

# Aggregate data:

A Example: effects of predatory lending on per capita
bankruptcy filings at the state level

A Key assumption: differences between states can be
captured by aggregate-level variables such as
unemployment and poverty.

|l ndi vi dual or Ami croo dat a

A Example: effect of predatory lending on the probability that a
person files for bankruptcy within a given year

A Key assumption: differences across individuals can be
captured by micro-level variables such as income,
education, family size, and ethnicity.
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Cross-Section Data

N
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N Cr ossect iegnsbhates observed in a single
year
A Simple approach: Y; = X;b, + X,b, + X3b5 + U
A Problem: Some variable (e.g., a regional recession) may
affect some states more than others and, at the same time,

cause both bankruptcy filings and predatory lending to
Increase at the same time.

# Alternative strategy: study the response to a legal
intervention during a single year
A Example: regulations that forbid payday lending.
A Y= Xyby + Xy, + Xgbg + Xgb, + U
A Problems:

E No direct measurement of impact of legal restriction on lending;
intermediate effect is not observed.

E Legal ruleisnon-r a n d emipgengityd or fisi mul t an
problem.

E What is direction of endogeneity bias?




Panel Data

g
®#fiRepeatedexcrntaxno or fp
states observed in multiple years
# Implicitly, two comparisons:
A Comparison 1:
EStates with | egal restrictio
v. states without | egal rest

A Comparison 2:
E Before and after passage of legal restriction.
# Panel data is required in order to execute
Diffs-in-diffs.



Kessler & McClennan
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# What is the Question?

# What is the Empirical Strategy?

# What are the Data Studied?

# What is the Nature of the Legal / Policy Variation?
# What are the Main Findings?

# \What are Potential Criticisms or Limitations of the
Study?
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Economic Approach to Tort
Law: Negligence

# Judge Learned Hand in United States v. Carroll
Towing Co. 159 F.2d 169 (2d. Cir. 1947)
A Tor t f edatgto pravide against resulting injuries is a

function of three variables: (1) The probability of loss (harm);
(2) the gravity of the resulting loss; (3) the burden of

adequate precautions. Possibly it serves to bring this notion
Into relief to state it in algebraic terms: if the probability be
called P; the injury, L; and the burden, B; liability depends
upon whether B is less than L multiplied by P: i.e., whether B
< PL.Simply put, the test says:

A If b <pL, then the tortfeasor has been negligent.
A If b > pL, then tortfeasor has exercised due care.

# Calabresi (1972), Landes & Posner (1987), Shavell
(1987).




How Is negligence rule applied
to medical doctors?
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# Did doctor take care that is customarily practiced
by average member of the medical profession,
given the circumstances of the doctor and
patient?

# C Loose standard?




Kessler& Mc Cl ennanos
Research Questions
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# (1) Do doctors take less care when legal reforms
reduce expected liability costs of malpractice?

(2) 1 f answer to #1 i s HAye.
precautions by doctors (as a result of legal
reforms) worsen patient health outcomes?

Clf answer to #1 is fiyeso a
It implies that pre-reforms, doctors are making
socially excessive investments in care; they are
practicing ndefensive mediI

Research question has legal, positive (economic
behavior), and normative implications.



Kessler& Mc Cl ennanos
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Empirical Design

# Data:
A Panel data across states and time

# Compare different legal regimes:
A States making tort reforms (Treatment) and not making

tort reforms (Control)
A Before / after the tort reforms
A C Differences-in-differences strategy
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Kessler & Mc Cl| e n nData 0 s

# Data:

A Doctorso investments I n preca
during hospitalizations

A Health outcomes of patients (pL) = one-year mortality,
etc.

A Controls: gender, race, rural v. urban, etc.
A Years covered: 1984, 1987, & 1990

A Two sets of patients: heart attack patients (AMI) and
heart disease patients (IHD).



What can we learn from Summary Statistics?

TABLE I

AVERAGE HEALTH CARE CosTS, OUTCOMES, AND DEMOGRAPHIC CHARACTERISTICS
FOR AMI AND THD POPULATION

Features of the data:

AMI population
1984 1987 1990
1-year mortality 39.9 38.8 35.4
1-year AMI readmit 109 114 14.6
1-year heart failure readmit 9.6 10.1 11.0
1-year total hospital expenditures $10,881 $11,996 $13,140
Mean age 75.6 75.9 76.1
(standard deviation) (7.0) (7.2) (7.3)
Female 48.5 49.6 49.6
Black 5.1 54 5.5
Rural 294 30.3 30.3
Sample size 232,768 227,360 220,550
THD population

1984 1987 1990
1-year mortality 13.5 11.6 10.6
1-year AMI readmit 5.5 4.7 4.3
l-year heart failure readmit 7.8 6.9 7.7
1-year total hospital expenditures $10,638 $11,187 $12,515
Mean age 74.6 74.3 74.3
(standard deviation) (6.9) (6.8) (6.8)
Female 55.2 53.4 514
Black 5.7 5.7 5.8
Rural 30.6 30.4 29.7
Sample size 356,717 372,871 381,222

(1) Decline in one-year
mortality rates;

(2) Expenditures growing over
time;

(3) Readmissions more likely
over time;

(4) Other characteristics are
stable over time;

(5) Patterns for both sets of
heart patients are similar.




Legal variation: Table IIA
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# Do not focus on specific legal rule

# Instead, authors group legal reforms into two
categories: direct and indirect

# Direct:

A Caps on damages

A Abolition of punitive damages
A No mandatory prejudgment interest
A Reform of collateral source rule

# |Indirect:

A Contingency fee caps

A Mandatory periodic payments
A Joint & several liability reform
A Patient compensation fund




Legal variation: Table IIB

A
N
# Many changes in tort rules observed.
# Changes appear distributed widely across country
TABLE IIB
CHRONOLOGY OF LEGAL REFORMS™*
Year effective Year effective
State Direct reform Indirect reform State Direct reform Indirect reform
Alabama 1987 1987 Montana 1987
Alaska 1976, 1986 1988 Nebraska 1960, 1976 1976
Arizona 1988 Nevada
Arkansas New Hampshire 1986
California 1975 1975, 1986 New dJersey 1987 1972, 1976
Colorado 1986 1986, 1988 New Mexico 1976 1976, 1987
Connecticut 1985 1986 New York 1967, 1984 1970, 1985
Delaware 1976 North Carolina
Florida 1976, 1986 1980, 1985 North Dakota 1987 1987
Georgia Ohio 1975 1988
Hawaii 1986 Oklahoma 1953, 1978
Idaho 1987, 1990 1986, 1987 Oregon 1975, 1987 1975** 1987
Illinois 1976, 1985 1985 Pennsylvania 1975
Indiana 1975 1975, 1985 Rhode Island 1976
Towa 1975 South Carolina 1976
Kansas 1986, 1988 1974, 1976 South Dakota 1976 1988
Kentucky Tennessee 1975 1975




How do natural scientists
establish causation?
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# Conduct a clinical trial:
A Randomize
A Affected group=Treatment group (adopted law)
A Unaffected group=Control group (no law)

Group:
Period: Treatment Control Difference of
(1) (2) @71 (2):
(A) After Adoption T C T-C
(B) Before Adoption t C t-c
Difference of (A)- (B): Dt=T-t Dc=C-c D=Dt-Dc

This Is what we care abott



What are the main findings?

N

# Can see estimates in summary statistics? Can we
translate these into diffs-in-diffs?




