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» 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
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Feedback results in asymmetric trading

e From previous lesson we can see that the wedge between price
efficiency and real efficiency is generated through trader’s
information acquisition activities.
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Feedback results in asymmetric trading

e From previous lesson we can see that the wedge between price
efficiency and real efficiency is generated through trader’s
information acquisition activities.

e Usually we think about information acquisition activities as
symmetrical: you have incentive to acquire and trade on both
good and bad news so long as they are equally informative.

e When incorporating feedback effect, asymmetry in information
acquisition and trading may arise, resulting in asymmetric
informativeness of stock prices

e Intuition: if T trade on bad (good) news -> firm learns from bad
(good) news and improve firm value -> I make less (more) profit
from bad (good) news -> I am less (more) willing to trade on bad
(good) news.

e Discussion based on Edmans, Goldstein and Jiang 2015 AER
“Feedback effects, asymmetric trading, and the limits to
arbitrage”
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Model setup Rl

e A firm endowed with an asset-in-place needs to make investment
decision d € {—1,0, 1}, representing disinvestment, keep the
current scale, and further investment, respectively. Choosing
d € {—1,1} incurs a cost ¢ > 0 (adjustment cost).
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e A firm endowed with an asset-in-place needs to make investment
decision d € {—1,0, 1}, representing disinvestment, keep the
current scale, and further investment, respectively. Choosing
d € {—1,1} incurs a cost ¢ > 0 (adjustment cost).

e Value of the firm v determined by d and an underlying state
0 € {H,L}, ie., v(0,d). Prior probability that § = H is 1.

U(H, 0) = Ry > U(L,O) =Ry,
v(H,1) = Rg+xz—c>v(H,0)>v(H,—-1)=Ry —x—c¢,
v(L,-1) = Rp+z—c>v(L,0)>v(L,1)=R,—z—c
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e A firm endowed with an asset-in-place needs to make investment
decision d € {—1,0, 1}, representing disinvestment, keep the
current scale, and further investment, respectively. Choosing
d € {—1,1} incurs a cost ¢ > 0 (adjustment cost).

e Value of the firm v determined by d and an underlying state
0 € {H,L}, ie., v(0,d). Prior probability that § = H is 1.

U(H, 0) = Ry > U(L,O) =Ry,
v(H,1) = Rg+xz—c>v(H,0)>v(H,—-1)=Ry —x—c¢,
v(L,-1) = Rp+z—c>v(L,0)>v(L,1)=R,—z—c

e The assumptions on v imply that
v(H,1) —v(L,1) > v(H,0) —v(L,0) > v(H,-1) —v(L,—1), ie.,
information is less useful the lower the level of investment.

e In addition, it is not obvious whether v(H,—1) or v(L,—1) is
bigger. Focus on the case when v(H,—1) > v(L,—1), i.e.,
feedback effect is not too strong.
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Manager’s investment decision

e Since choosing d = +1 is costly, need the posterior to be
sufficiently different from prior to make such decision
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Manager’s investment decision

e Since choosing d = +1 is costly, need the posterior to be
sufficiently different from prior to make such decision

e Clearly when posterior that 8 = H is sufficiently high (low),
choose d = +1 (d = —1)

e Denote the threshold above which to choose d = +1 as v;, then

NRy+ (1 —m)Re=mRag+x—c)+(1—m)Rg —x—c¢)
resulting in

1 c

n=g oy
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e Since choosing d = +1 is costly, need the posterior to be
sufficiently different from prior to make such decision

e Clearly when posterior that 8 = H is sufficiently high (low),
choose d = +1 (d = —1)

e Denote the threshold above which to choose d = +1 as v;, then

MRy +(1—m)Rr=m(Rp+x—¢)+ (1 —)(Rg —x —c¢)

resulting in

1 c
Nty
e We can similarly get the threshold below which to choose d = —1
as y_1 to be
1 c
TS T

e Note that if c =0, then vy =~v_1 = % The higher the cost of
adjusting investment, ¢, is relative to the benefit of adjusting
investment, z, the higher v; and the lower v_; is (i.e., need more
extreme beliefs)
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The financial market

e Again use discrete Kyle model with the informed trader not
always present: the informed trader is present with probability
A>0

Feedback effects Asymmetric Trading 6 /12



DUKE

The financial market

e Again use discrete Kyle model with the informed trader not
always present: the informed trader is present with probability
A>0

e The informed trader observes 6 perfectly and trades
s € {—1,0,1} if present. Trading s = £1 costs £ > 0 (crucial as
otherwise the informed trader will always trade when present and
the asymmetric trading will not be observed)

Feedback effects Asymmetric Trading 6 /12



DUKE

The financial market

e Again use discrete Kyle model with the informed trader not
always present: the informed trader is present with probability
A>0

e The informed trader observes 6 perfectly and trades
s € {—1,0,1} if present. Trading s = £1 costs £ > 0 (crucial as
otherwise the informed trader will always trade when present and
the asymmetric trading will not be observed)

e A noise trader always presents and trades z € {—1,0,1} with
equal probability

Feedback effects Asymmetric Trading 6 /12



DUKE

The financial market

e Again use discrete Kyle model with the informed trader not
always present: the informed trader is present with probability
A>0

e The informed trader observes 6 perfectly and trades
s € {—1,0,1} if present. Trading s = £1 costs £ > 0 (crucial as
otherwise the informed trader will always trade when present and
the asymmetric trading will not be observed)

e A noise trader always presents and trades z € {—1,0,1} with
equal probability

e Market maker observes X = s+ 2z € {—2,—1,0,1,2} and sets
price P(X) = E[v|X]

Feedback effects Asymmetric Trading 6 /12



DUKE

The financial market

e Again use discrete Kyle model with the informed trader not
always present: the informed trader is present with probability
A>0

e The informed trader observes 6 perfectly and trades
s € {—1,0,1} if present. Trading s = £1 costs £ > 0 (crucial as
otherwise the informed trader will always trade when present and
the asymmetric trading will not be observed)

e A noise trader always presents and trades z € {—1,0,1} with
equal probability

e Market maker observes X = s+ 2z € {—2,—1,0,1,2} and sets
price P(X) = E[v|X]

e Incorporating feedback makes determining price more tricky, as v

depends on d, which in turn depends on information learned from
P (or equivalently, X)
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No feedback benchmark e

e When A is too small, the information contained in prices is not
enough to change the posteriors much, when the prices are not
fully revealing (due to the investment adjustment cost c)

Feedback effects Asymmetric Trading 7/ 12



No feedback benchmark e

e When A is too small, the information contained in prices is not
enough to change the posteriors much, when the prices are not
fully revealing (due to the investment adjustment cost c)

e The firm will always choose d = 0 for those order flows, so
equivalent to no feedback

Feedback effects Asymmetric Trading 7/ 12



No feedback benchmark e

e When A is too small, the information contained in prices is not
enough to change the posteriors much, when the prices are not
fully revealing (due to the investment adjustment cost c)

e The firm will always choose d = 0 for those order flows, so
equivalent to no feedback

e What would be the trader’s strategies? When x too small, always
trade (T); when & too large, always not trade (NT); what about

 in the middle: trading only on good news (BNS) and trading
only on bad news (SNB)?

Feedback effects Asymmetric Trading 7/ 12



No feedback benchmark e

e When A is too small, the information contained in prices is not
enough to change the posteriors much, when the prices are not
fully revealing (due to the investment adjustment cost c)

e The firm will always choose d = 0 for those order flows, so
equivalent to no feedback

e What would be the trader’s strategies? When x too small, always
trade (T); when & too large, always not trade (NT); what about
 in the middle: trading only on good news (BNS) and trading
only on bad news (SNB)?

e Solution strategy: conjecture the trader’s trading strategy -> use
Bayes’ Rule to calculate p(X) -> calculate trader’s expected
profit => make sure k is in the appropriate range to support the
trader’s trading strategy as an equilibrium (e.g., BNS has to be
that the trading profit from buying is positive and the trading
profit from selling is negative)
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Results in the no feedback benchmark FoqUA

e Equilibria (intuitive):
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Ry—Rj _ . e
— k> SHZ2L = gy, unique equilibrium is NT
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e Equilibria (intuitive):
— K= RH;RL = knT, unique equilibrium is NT

— K< KNF = %%(RH —Rp) + %%(RH — Ry), unique equilibrium
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— When & € [knF, knT) where Ky p, both BNS and SNB are
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Results in the no feedback benchmark

e Equilibria (intuitive):
— k> BEZEL = kg, unique equilibrium is NT

— K< KNF = %%(RH —Rp) + %%(RH — Rpr), unique equilibrium
is T

— When & € [knF, knT) where Ky p, both BNS and SNB are
equilibria

e Whenever the informed trader trades, information will be
partially reflected in prices, which reduces the trading profit
relative to the case when prices do not reflect such information.
So trade on both positive and negative information when trading
cost is sufficiently small, trade on neither when trading cost is
sufficiently large, and trade on either positive or negative
information when trading cost is in the middle.
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Results in the no feedback benchmark

e Equilibria (intuitive):
— k> RH;RL

= KNT, unique equilibrium is NT

— K< KNF = %%(RH —Rp) + %%(RH — Rpr), unique equilibrium
is T

— When & € [knF, knT) where Ky p, both BNS and SNB are
equilibria

e Whenever the informed trader trades, information will be
partially reflected in prices, which reduces the trading profit
relative to the case when prices do not reflect such information.
So trade on both positive and negative information when trading
cost is sufficiently small, trade on neither when trading cost is
sufficiently large, and trade on either positive or negative
information when trading cost is in the middle.

e However, can trade on either positive or negative information. In
the absence of feedback, the manager does not make any
decisions to change firm value that depends on the nature of
information incorporated into the prices. So trading on either
information generates the same expected profit.
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Incorporating feedback effects

e Now we 1ncorp0rate feedback and assume that ’\ < ~_1, or,
equivalently, 27 5— = 71. This implies that in the presence of
informed trading (i.e., when X = £1 becomes informative),

X = +1 will lead to manager’s decision change, which affects
firm value (X = £2 is always fully revealing and X = 0 always
completely uninformative)
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Incorporating feedback effects

e Now we 1ncorp0rate feedback and assume that < Y_1, Or,
equivalently, 27 5— = 71. This implies that in the presence of
informed trading (i.e., when X = £1 becomes informative),

X = +1 will lead to manager’s decision change, which affects
firm value (X = £2 is always fully revealing and X = 0 always
completely uninformative)

e Solution strategy is the same as that in the no-feedback case: the
posterior probabilities of # stays the same for each of the four
conjecture of the informed trader’s strategies (as they do not
depend on the manager’s investment decisions), only the
expected payoff will change.

e Still, when k < kp, the informed trader always trade; when
Kk > kN, the informed trader always not trade; the difference lies
in the middle range with respect to BNS and SNB
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BNS more likely with feedback o

e Under BNS: PENS(—1) = i=3(Ry — 2 —¢) + 355 (R + & — ¢) is
different, as the manager will choose d = —1 when X = —1,
resulting in a payoff of Ry — 2 — ¢ when § = H and a payoff of
Ry +2x—c¢when 0 = L.
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e Under BNS: PENS(—1) = i=3(Ry — 2 —¢) + 355 (R + & — ¢) is
different, as the manager will choose d = —1 when X = —1,
resulting in a payoff of Ry — 2 — ¢ when § = H and a payoff of
Ry, +x —cwhen 0 = L.

— BNS will be an equilibrium when x € [KT, knT) where
kr = 233 (Ru — Rp — 2z) + 52 (Ru — Ry)

— It can be shown that k7 < knr so with feedback BNS is more
likely to be an equilibrium.

— Intuition: incorporating feedback reduces the expected profit
from trading on negative information (as firms make decisions to
improve their value, firm value increases from Ry to R +x — ¢
when observing X = —1, which makes deviating to selling even
less attractive with feedback)
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SNB less likely with feedback e

e Under SNB: PSNB(4+1) = ;X (Ryp+ 2 —¢) + £33 (R, —x — ¢) is
different, as the manager will choose d = +1, resulting in a payoff

of Ry +x —cwhen § = H and a payoff of R, — 2 — ¢ when 6 = L.
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e Under SNB: PSNB(4+1) = ;X (Ryp+ 2 —¢) + £33 (R, —x — ¢) is
different, as the manager will choose d = +1, resulting in a payoff
of Ry +x —cwhen § = H and a payoff of R, — 2 — ¢ when 6 = L.

— SNB will be an equilibrium when s € [ksnyB, KnT) Where
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e Under SNB: PSNB(4+1) = ;X (Ryp+ 2 —¢) + £33 (R, —x — ¢) is
different, as the manager will choose d = +1, resulting in a payoff
of Ry +x —cwhen § = H and a payoff of R, — 2 — ¢ when 6 = L.

— SNB will be an equilibrium when s € [ksnyB, KnT) Where
KSNB = %g(RH — Ry + 2%’) + é%(RH — RL).

— It can be shown that ksnyp > knF so with feedback SNB is less
likely to be an equilibrium (and may not exist if kKsyp > KnT)
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e Under SNB: PSNB(4+1) = ;X (Ryp+ 2 —¢) + £33 (R, —x — ¢) is
different, as the manager will choose d = +1, resulting in a payoff
of Ry +x —cwhen § = H and a payoff of R, — 2 — ¢ when 6 = L.

— SNB will be an equilibrium when s € [ksnyB, KnT) Where
KSNB = %g(RH — Ry + 2%’) + é%(RH — RL).

— It can be shown that ksnyp > knF so with feedback SNB is less
likely to be an equilibrium (and may not exist if kKsyp > KnT)

— Intuition: incorporating feedback reduces the expected profit
from trading on negative information (as firms make decisions to
improve their value, firm value increases from Ry to Ry +x — ¢
when observing X = 1, which makes deviating to buying even
more attractive with feedback)
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Concluding slide for lesson 3

e Feedback causes asymmetric trading (BNS more likely and SNB
less likely), driven by the fact that investment adjustments from
learning from stock prices always increase firm value: even better
for trading on positive information but makes it worse for trading
on negative information -> therefore the asymmetry in trading
on positive versus negative information
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Concluding slide for lesson 3

e Feedback causes asymmetric trading (BNS more likely and SNB
less likely), driven by the fact that investment adjustments from
learning from stock prices always increase firm value: even better
for trading on positive information but makes it worse for trading
on negative information -> therefore the asymmetry in trading
on positive versus negative information

e Next lesson we illustrate how feedback effects can result in
manipulative short-selling - uninformed traders short-sell (but
will not buy)

e A review quiz of this lesson can be found at
https://forms.gle/cX78J1£q5bgXT2Pd7
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