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Regulating Flash Crashes

On May 6, 2010, the Dow Jones Industrial Average lost
900 points in minutes.
The belief that this “flash crash” was exacerbated by high
frequency trading led to consideration of circuit breakers
that would stop trading in securities whose price had
fluctuated too much.
The exchanges and their private regulator Financial
Industry Regulatory Authority (FINRA) moved first to
formulate rules for circuit breakers.
The SEC therefore had the following choices:

Accepting the FINRA standards
Modifying them in various ways
Developing different ones from scratch.
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Regulating Flash Crashes

Accepting the FINRA standards leads to the regulatory
outcome targeted by the industry.

Modifying the proposal would lead to outcomes that are
closer in expectation to the SEC’s preferences. But
because of the SECs limited expertise and capacity,
changes in the target outcome may have unintended
consequences.

Developing a completely new proposal would require an
even greater investment in capacity and expertise.

4 / 29



Regulating Flash Crashes

Accepting the FINRA standards leads to the regulatory
outcome targeted by the industry.

Modifying the proposal would lead to outcomes that are
closer in expectation to the SEC’s preferences. But
because of the SECs limited expertise and capacity,
changes in the target outcome may have unintended
consequences.

Developing a completely new proposal would require an
even greater investment in capacity and expertise.

4 / 29



Regulating Flash Crashes

Accepting the FINRA standards leads to the regulatory
outcome targeted by the industry.

Modifying the proposal would lead to outcomes that are
closer in expectation to the SEC’s preferences. But
because of the SECs limited expertise and capacity,
changes in the target outcome may have unintended
consequences.

Developing a completely new proposal would require an
even greater investment in capacity and expertise.

4 / 29



Key Concepts

Complexity

Public regulation often builds upon internal controls and
self-regulation of firms

Interest group influence or “capture”
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Complex Policy Domains

Bureaucrats find it very difficult to establish autonomous
sources of information about the consequences of different
policies.

Highly dependent on regulated firm or interest group

Government cannot afford "talent"
Educational/social ties
Cognitive capture
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Model

Three actors: a legislative principal L, a regulatory agency
A, and a firm F .

One dimensional outcome space X

Each actor has an “ideal” outcomes reflecting a trade-off
between social and private cost/benefits (a, l , and f )

Utility of outcome x for player i is − (x − i)2.

f > l – firm prefers higher policies than principal
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Embedded Information

The inferences other agents might draw from simply
observing the policy choices are limited and local.

An non-expert cannot observe an experts efforts to
implement x and use that information to precisely
implement some other policy x ′

If a non-expert tries to implement x ′ after only observing x ,
the realized outcome is x ′ + ω where ω is an
implementation shock.
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Uncertainty

θ – a measure of baseline policy uncertainty. May be
affected both by uncertainties about optimal policy or
uncertainties about the quality of implementation.

d = |x − x
′ | the extent to which uncertainty is enhanced by

modifying the firm’s policy choice.

κ – the extent to which increasing d magnifies uncertainty
of the outcome. κhas two interpretations 1) a measure of
complexity 2) regulator capacity
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Informational Investments

I assume an expert (the firm) chooses a level of
informational investment e > 0 at cost γf e

This investment reduces the baseline uncertainty

But it also reduces the marginal cost of regulatory revision
so that these investments are partially expropriable by the
regulator.
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Examples

Example 1: A private regulator who requires may require
reporting requirements from covered firms. Regulators
may build upon such a system or demand that the reports
be made available to regulators.

Example 2: A firm may require may conduct an internal
study about risks associated with different trading
strategies. These reports may be subpoenaed by
regulators.
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Figure: Policy Outcome Distributions
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Principal’s choices

Unregulated

Banned

Regulated
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Unregulated

The firm is free to choose its preferred target policy.

The firm chooses e to maximize its own expected payoff

Principle will choose not to regulate when its preferences
are close to those of the firm
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Banned

The ban can be represented by a default policy xb and a
default variance θb

A “bright line” rule might be incorporated similarly. Such a
rule would trade off the inefficiency associated with the
lack of flexibility with the reduction of the uncertainties
associated with implementation.
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Regulate

F chooses target policy xf and investment e

A choose a modified policy xa to maximize its expected
payoffs

The fundamental trade-off for agency is a better expected
outcome versus more uncertainty

The trade-off for firm is a preferred policy but the policy risk
that the agency will try to regulate
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Results

Two cases
Regulator revision
Regulator acceptance

In revision case, the final policy target is a weighted
average of a and xf − κ

Weights are 1 + e and θ respectively.

17 / 29



Results

Two cases
Regulator revision
Regulator acceptance

In revision case, the final policy target is a weighted
average of a and xf − κ

Weights are 1 + e and θ respectively.

17 / 29



Results

Two cases
Regulator revision
Regulator acceptance

In revision case, the final policy target is a weighted
average of a and xf − κ

Weights are 1 + e and θ respectively.

17 / 29



Observations About Revision Case

Final policy target is a weighted average of a and f with
weights 1 + e and θ.

Two sources of rent to the firm:
Agency rent increasing in a
Complexity rent increasing in θ

But these rents are decreasing in e
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Firm Investment and Final Target Policy

The optimal level information gathering by the firm is

1 weakly increasing in the agency’s ideal point a

2 increasing in the baseline policy uncertainty θ

3 weakly decreasing in κ

4 decreasing in the marginal cost of effort.
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The Principal’s Choice of Agency Preferences

The final target policy is a weakly increasing function of a
while the outcome variance is a weakly decreasing
function of a.

If a technical condition is met, the principal’s optimal
agency ideal point a∗ is strictly between l and ā (a
threshold beyond which the legislature would prefer
deregulation).

The principal delegates to a pro-firm agency
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Regulatory Capture

Firm chooses e and then offers the agency a contract
{xc ,b} where xc is a policy target and b is a transfer of
resources.

If the agency accepts the contract, it accepts target xc and
receives the bribe. If it rejects the contract, it chooses xa
optimally given xc .

Absent the effects of uncertainty and complexity, the
equilibrium outcome in a spatial bribery game is 1+a

2
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Regulatory Capture

In the subgame perfect Nash equilibrium of the capture model,
the following statements are true:

1 x∗c is more biased to the firm than the no cpature case
2 x∗c increases in θ
3 x∗c increases in κ
4 x∗c decreases in e

Capture tends to shift policy towards firm, but other
comparative statics are the same.
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Information Investment by Agency

Let e = ef + ea

Investments are pure public goods – one agent will free
ride and choose ei = 0

If γa is sufficiently low, the agency will be the investors

Relationship between a and e flips

Principal no longer wants a pro-firm agency
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Too Complex to Jail

Model can be extended/reinterpreted to explain lack of
prosecution of financial crimes

Some firm target policies are illegal

Because of uncertainty in implementation, regulator does
not know whether bad outcome is due to illegal behavior or
bad luck

Great firm investment in monitoring of units therefore
makes criminality easier to detect

Firms will underinvest in detection unless there is some
forbearance.
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Conclusions

Policies in complex domains will be biased towards the
preferences of the firm.

Principal may have incentives to bias the preferences of
the agency even towards those of the firm if doing so
raises the agency’s ability to extract information.

Substantial pro-firm biases may be part of an optimal
regulatory design and be fully consistent with democratic
control of the agency.

Implications for how social scientists conceptualize and
measure capture as well as arguments for the appropriate
design of agency procedures.
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