Module 2: Feedback Effects

Xu Jiang

Duke University

Module 2 1/10



DUKE

Outline o

» Lesson 1: Introduction to feedback effects

» Lesson 2: A simple illustration of price efficiency and real
efficiency

» Lesson 3: Feedback effects result in asymmetric trading of
private info

» Lesson 4: Feedback effects result in manipulative short
selling

» Lesson 5: Feedback effects can make more disclosure
suboptimal

» Lesson 6: Feedback effects determine what type of
managerial information to disclose

Module 2 2 /10



DUKE

Contents o

» Lesson 4: Feedback effects result in manipulative short
selling



DUKE

Short-selling

e Short-selling is a usual scapegoat during stock market crashes
and/or crisis periods

Module 2 Manipulative short-selling 3/ 10



DUKE

Short-selling

e Short-selling is a usual scapegoat during stock market crashes
and/or crisis periods

e The basic argument against short-selling ban is “do not shoot the
messenger” - short-selling conveys information to the capital
market and banning short-selling reduces price informativeness

Module 2 Manipulative short-selling 3/ 10



DUKE

Short-selling

e Short-selling is a usual scapegoat during stock market crashes
and/or crisis periods

e The basic argument against short-selling ban is “do not shoot the
messenger” - short-selling conveys information to the capital
market and banning short-selling reduces price informativeness

e The basic argument in favor of short-selling ban is that
short-sellers convey false information into the capital market and
drives legit firms out of business -> so-called manipulative
short-selling (MSS)

Module 2 Manipulative short-selling 3/ 10



DUKE

Short-selling

Module 2

Short-selling is a usual scapegoat during stock market crashes
and/or crisis periods

The basic argument against short-selling ban is “do not shoot the
messenger” - short-selling conveys information to the capital
market and banning short-selling reduces price informativeness

The basic argument in favor of short-selling ban is that
short-sellers convey false information into the capital market and
drives legit firms out of business -> so-called manipulative
short-selling (MSS)

The previous argument did not offer a rationale for how MSS can
benefit short-sellers and why there is only MSS but not
manipulative buying.
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— Without feedback effect the price always moves against the
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— With feedback effect the uninformed speculator can short-sell as
if the speculator is informed -> the manager believes that the
short-selling likely conveys negative information (when the
probability that the speculator being informed is sufficiently high)
-> the manager will cancel the project that ex-ante has positive
NPV -> MSS will be profitable for the uninformed speculator

— Manipulative buying will not be profitable as the manager will
not change decision -> for ex-ante negative NPV it will not work
either as the manager will be tricked into investing in bad
projects —=> making uninformed buying not profitable
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e Three dates t € {0, 1,2}

— t=0, a risk-neutral speculator may learn about the state of the
world w € {H, L}, denote the probability that the speculator is
informed (uninformed) as « (1 — «); an uninformed speculator
observes w = @

— t=1, the speculator (and the noisy trader) trades in a discrete
Kyle setting

— t=2, the manager makes the investment decision k € {0, K} after
learning the aggregate order flow (i.e., feedback effect)

e Firm value as a function of w and k is V(w,0) = 0 Vw and
VHK)=Vt>0>V" =V(L,K).

e Prior probability that w = H is % and ex-ante the firm has
positive NPV, e, V=1(VT+V~) >0

Module 2 Manipulative short-selling 5/ 10



DUKE

Market trading R

e Discrete Kyle-type trading at t=1:

Module 2 Manipulative short-selling 6 /10



DUKE

Market trading

e Discrete Kyle-type trading at t=1:
— The speculator can place any order v € {—1,0,1}

Module 2 Manipulative short-selling 6 /10



DUKE

Market trading

e Discrete Kyle-type trading at t=1:
— The speculator can place any order v € {—1,0,1}
— There are two noisy traders (i = 1,2) each independently submit
an order flow n; € {—1,0,1} with equal probability (i.e., %)

Module 2 Manipulative short-selling 6 /10



DUKE

Market trading

e Discrete Kyle-type trading at t=1:
— The speculator can place any order v € {—1,0,1}
— There are two noisy traders (i = 1,2) each independently submit
an order flow n; € {—1,0,1} with equal probability (i.e., %)
— This implies that the total noisy trader order distribution
n=mni+mnz € {-2,—1,0,1,2} with probabilities &, 2, 2,2 1
respectively

Module 2 Manipulative short-selling 6 /10



DUK

Market trading

e Discrete Kyle-type trading at t=1:

— The speculator can place any order v € {—1,0,1}

— There are two noisy traders (i = 1,2) each independently submit
an order flow n; € {—1,0,1} with equal probability (i.e., %)

— This implies that the total noisy trader order distribution
n=mni+mnz € {-2,—1,0,1,2} with probabilities &, 2, 2,2 1
respectively

— The market maker observes the total order flow X = u 4+ n and
prices the firm, anticipating that the manager would learn from
the price

Module 2 Manipulative short-selling 6 /10



DUK

Market trading

e Discrete Kyle-type trading at t=1:

— The speculator can place any order v € {—1,0,1}

— There are two noisy traders (i = 1,2) each independently submit
an order flow n; € {—1,0,1} with equal probability (i.e., %)

— This implies that the total noisy trader order distribution
n=mni+mnz € {-2,—1,0,1,2} with probabilities &, 2, 2,2 1
respectively

— The market maker observes the total order flow X = u 4+ n and

prices the firm, anticipating that the manager would learn from

the price
e The informed speculator would always trade consistent with their
private information (i.e., v =1 when w = H and v = —1 when
w=1L)

Module 2 Manipulative short-selling 6 /10



DUK

Market trading

e Discrete Kyle-type trading at t=1:

— The speculator can place any order v € {—1,0,1}

— There are two noisy traders (i = 1,2) each independently submit
an order flow n; € {—1,0,1} with equal probability (i.e., %)

— This implies that the total noisy trader order distribution
n=mni+mnz € {-2,—1,0,1,2} with probabilities &, 2, 2,2 1
respectively

— The market maker observes the total order flow X = u 4+ n and

prices the firm, anticipating that the manager would learn from

the price
e The informed speculator would always trade consistent with their
private information (i.e., v =1 when w = H and v = —1 when
w=1L)

e MSS is defined as the uninformed speculator short-selling.

Module 2 Manipulative short-selling 6/ 10



DUKE

Market trading

e Discrete Kyle-type trading at t=1:

— The speculator can place any order v € {—1,0,1}

— There are two noisy traders (i = 1,2) each independently submit
an order flow n; € {—1,0,1} with equal probability (i.e., %)

— This implies that the total noisy trader order distribution
n=mni+mnz € {-2,—1,0,1,2} with probabilities &, 2, 2,2 1
respectively

— The market maker observes the total order flow X = u 4+ n and
prices the firm, anticipating that the manager would learn from

the price
e The informed speculator would always trade consistent with their
private information (i.e., v =1 when w = H and v = —1 when
w=1L)

e MSS is defined as the uninformed speculator short-selling.

e When the manager always learns w (so no feedback), then the
uninformed speculator will never trade -> whenever the
uninformed speculator buys (sells), the expected price will
increase (decrease) relative to the uninformed speculator’s
expected firm value -> making such trading unprofitable.
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e [t is never optimal for the uninformed speculator to choose u =1
-> buying pushes up the price and makes the manager more
likely to choose to invest, which further reduces the expected
payoff of the uninformed speculator
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-> buying pushes up the price and makes the manager more
likely to choose to invest, which further reduces the expected
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u = —1 can be optimal. Given this strategy, the market maker
makes the following conjecture using Bayes’ rule:

— When X = 42 or 43, it is fully revealing that the speculator is
positively informed and therefore P(X) = V™"

— When X = —2 or —3, it is fully revealing that the speculator is
negatively informed or uninformed, resulting in P(X) = 0, as the
manager will not invest given that « is sufficiently large

— When X = 0, the order flow is completely uninformative of the
state, resulting in P(0) = W#

— When X =1, Pr(w = H|X = 1) = 5772 > § s0
P = sara V! + amra V-

— When X = -1, Prlw=H|X =-1) = 2?3 23) < 2, assume that «
is sufficiently large so that P(—1) = 0 as the manager will not
invest. This ensures that P(—2) = P(—3) = 0 as well.
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MSS can be optimal with feedback e

e The uninformed speculator’s payoff from short-selling would be
1 2 3
S {P(=3) = 0} + ={P(-2) — 0} + S{P(~1) 0}

J%{p(o) —E[V]} + é{P(l) — E[V]}

1 «

1
= S{PO-EV]} = 55

W(VJr -V7)>0
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MSS can be optimal with feedback e

e The uninformed speculator’s payoff from short-selling would be
1 2 3
S {P(=3) = 0} + ={P(-2) — 0} + S{P(~1) 0}
2 1
+={P(0) - B[V]} + 5 {P(1) — EV]}

= S(PO) - BV} = 5 5°

= —-— + — -
92(1—|—0¢)<V V) >0
e Therefore MSS can be optimal when
3— 2« 3
V+
2B-a) 2B-a)

or, equivalently,
3VT+VT)
2V+
e This condition also ensures that
Prlw=H|X =-1)Vt +Pr(w=L|X =-1)V~ <0so0
P(—1) = 0 so MSS will be optimal
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In this setting, while MSS can arise endogenously, banning MSS
always hurts the firm

The logic goes through a revealed preference argument: MSS is
optimal because price (even including MSS) is informative as the
probability that the speculator is informed has to be sufficiently
high -> banning short-selling also banned informed short-selling
that happens with sufficiently high probability -> short-selling
ban makes firms worse off

Gao, Jiang and Lu 2025 JET “Manipulation, panic runs, and the
short selling ban” show that in a bank run banning MSS can be
optimal even when the probability that the speculator is informed
is low as bank run can be self-fulfilling (i.e., based on rumors)

Settings with coordination friction such as bank runs do not
require informed speculator as rumors may be self-fulfilling and
trigger inefficient runs even when the fundamental is solid

In this case, banning all short-selling may be beneficial when the
likelihood of informed short-selling is low.
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e Feedback effect can generate MSS -> uninformed speculators can
pretend to be informed and short-sells => the manager will be
tricked into corrective actions that reduce firm value -> this
justifies uninformed speculators’ short-selling strategies

e Next lesson we illustrate how the presence of feedback effect may
discourage firms from disclosing information

e A review quiz of this lesson can be found at
https://forms.gle/ebnCrDHWhCrAxvL19
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