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Models of Inference and Learning from Others_

Others’ behavior might reveal information to us._
@ How good gleaning information from others?_.
@ What systematic errors?_.
@ What effects of these errors?_
Earlier:—
o Failures of statistical reasoning.—
Now: —
@ Errors in inference from volitional agents, per se
e Volitional agents: we can (or should!) use our understanding of their
motives as additional source of information.
@ In fact, Behavioral GT weird history... Mistakes in game any different than elsewhere? — When see sample of
independent "people flips" may make same errors as when see sample of independent coin flips.
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nce and Learning from Others

| know two things about others you interact with:—

@ Their behavior often contains information relevant to you which you
do not glean in other ways._.

@ Information in two or more people, when they themselves interact,
will be correlated by the logic of their interaction._

o Because they themselves are gleaning information.—
Eyster and Rabin propose:—

@ We tend to under-attend to info content.—

@ And tend to under-attend to correlation.—
Lots of things in the world contain information!_.

@ We often neglect that information_—

@ We often see information that is not there.
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@ People under-infer information from others’ behavior.—

o Winner's curse in common-values auctions: —
e Lemons and financial markets—
e No no-trade results—naturally and directly and disciplinedly—

Naive Inference:—
@ Insofar as do attend to information in others’ behavior, tend to take
at face value.—
e People don't attend to redundancy in social beliefs.—
@ In observational learning:—

o Rationality predicts some imitation ...—

@ but typically predicts anti-imitation too—
@ and precludes extensive imitation without anti-imitation—

e naive inference, redundancy neglect = ubiquitous imitation—
e overconfidently wrong social beliefs
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“Cursedness” _

e Eyster and Rabin (2005) “cursed equilibrium”:—

o From “Winner's Curse” in Auctions:—

o Bid your estimate and win — others more negative information._—

e People don't fully think through the informational content in others’
behavior.—

o Interpretation: Limited Rationality,_
e As if think others’ behavior independent of their information?—
o Because eqbm, would be very strange.—

o Not interpreted thusly.—
o Rather: inattentiveness to the fact that they are doing so.—

e Strong (& tenuous) feature:—

o correctly predict others’ average behavior.
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o Portable and pinned-down model of “information neglect”

e Formalism misses lots— (including lots of psych that is part of
motivation)—

o "Cursedness” is a strategy for modeling predictions when people not
noticing something they should.

o (As with other forms limited attention.)

e “Not inferring what you should” is not a theory of behavior.

e Having more or less right prediction about what people will do—in the
spirit of Nash egbm—just not thinking through informational content,
is a statement.

o (And: If one wanted any globally defined prediction of beliefs about
others, Nash-like assumptions wipes the floor with Level-K, etc. No
contest.)
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Inference and Learning from Others

Winner's curse in trade/lemons: Example—

Firm has book value v ~ U[0, 1].—

Firm knows book value, Raider does not.—

Firm values at v and Raider at %v.ﬁ

Raider makes TIOLI offer b to Firm.—

PBE: Firm sells iff v < b = average value % (%b) = %b < b
Optimal (lemon-flavoured) bid: b* = 0

Experimental Evidence: Bazerman and Samuelson (1985):

o 59% of subjects bid in [0.5,0.75], and 92% bid more than 0.
o Subjects lose money on average.
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Inference and Learning from Others

Cursed equilibrium: —

@ Firm accepts iff v < b.

o Raider understands higher b = more likely accepted: ._. predicts
true prob(b accepted) = b.—

q_>

@ Doesn't attend to lemons problem when bidding?—
@ As if Raider thinks sales independent of v._.
o Raider solves max, b(3E[v] — b) = 3b— b and b* = 3

@ (Note: even most extreme form of our model too low.)
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Inference and Learning from Others

Eyster, Rabin, and Vayanos (2013):—
o Adapt CE to market model._

@ Cursed traders don’t think through information in market prices._—

e Don't ask: why is that person trading with me?—
o Retro! ... pre-Grossman REE revolution._—
e Old school not 100% wrong—

@ Simple, one-period asset market (with returns realized after trade)—

@ Variously all cursed vs. some rational, some cursed.
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CEE vs. "REE":~

e Many specific predictions (e.g., “momentum”) —
o In REE:

e Traders might trade for liquidity, etc.—

e But no “speculative trade” _.

e Not plausible volume.—
@ Biggest and simplest implication of CEE:—

e High volume of trade._.

@ Rational traders: more private info = less trade._

e Rationals become more suspicious of others’ motivation to trade—

With cursedness: more private info can imply more trade._

o Increasing difference in opinion, w/o understanding adverse selection.
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Alternative approaches?_.

@ Overconfidence—

o People think own signals are better than they are.—
o (And maybe that others’ signals worse)

o Agreeing to disagree, non-common priors_

ATD directly, or to “close” overconfidence models._
Traders aware of disagreements._—.

Seek bets based on this!_.

(This explanation ... massive degrees of freedom)—
And often not plausible:—

@ ERV show experimental evidence—

o Where overconfidence incoherent_
o Priors don't matter
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Inference and Learning from Others

Return to Bazerman and Samuleson:—

@ Recall: uninformed Raider over-bids on perfectly informed Firm._.
@ Raider overbidding because of “overconfidence”7_.

e Knows nothing, and surely knows she knows nothing.—
o Raider agreeing to disagree with Firm's beliefs on v? _—

o Surely believes Firm is exactly right.—
o Rather: she is not fully thinking through the lemons problem._.

Repeated in much of other evidence:

@ People behave in ways that look like market trading due to
overconfidence and ATD._

@ But in settings where neither could be going on._
Doesn't prove OC/ATD isn't going on in markets!_

o But clarifies alternative, and suggests worry.
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Inference and Learning from Others

ATD driving force of small investors trading against the market? _

@ Do they think they are outsmarting experts and insiders?_.

@ Or not attending that they are trading against them?_.

@ May think they are aligned with “smart money” against fools?_.
ERV shows that, even if true, overconfidence/ATD unlikely to explain high
volume in large, “high-information” markets.—. Roughly:—

@ If a trader believes —

e lots of information besides her own insights,—
o then just like REE logic = little speculative trade in large markets.—
o Degree overconfidence needed w/o cursedness?
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Inference and Learning from Others

“Cursedness” is a necessary, and huge, error on top of everything else._.

@ Generalization: failure to use the logic of a market exchange to bound
your probabilistic beliefs.

General lessons in thinking about errors.—.

o Blah blah blah ... complexity ... —
@ Suppose Rob walks up to Roy and offers:—

o “You give me $100 if the 12th + 13th digit of 772 are 93. | give you
$100 if anything else. Decide immediately without electronics.” —

o Suppose Roy says “Yes” — and (bad luck, those digits are 93!) pays
$100.—

o What mistake is Roy making?_.

@ With limited learning, limited attention, bounded rationality —

e Even when definitely, provably necessary role —
e It is not the epistemologically, scientifically relevant “explanation”

o Celerier & Vallee (2015) paper ... shocking stuff.
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company intends to make money off of you should deshroud the
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dying from cancer.—. Why?

But modeling shrouded attributes of either type: —

@ Whether or not people neglecting a logic they should know about ...
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@ We are using the term (legitimately) for two importantly different
things:

o Not knowing some feature that no intrinsic reason to know about —

@ And key Gabaix-Laibson insight that market incentives won't
de-shroud—

e But per se that insurance companies, credit-card companies, or any
company intends to make money off of you should deshroud the
shrouded attribute—

e And you should know an ointment won't make you live forever or cure
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e Because you don't see immortals around you ... and you see people
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@ People may extract information (not fully cursed) from others._
@ But take this information “at face value” —

@ Portable and pinned down universal definition
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Inference and Learning from Others

Inferential Naivety in Observational Learning_.

@ People may extract information (not fully cursed) from others._
o But take this information “at face value” —
@ Portable and pinned down universal definition_.

o But now talk solely about observational learning.
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Inference and Learning from Others

Rational-Herding Literature:—

People infer from actions of those with similar tastes._
Rational imitation._

Herds may start & last on wrong choice.

All realize that others also imitating—

Understand inherent redundancy in others' behavior_.

Don't imitate very much.
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Inference and Learning from Others

@ We are skeptical people so reluctant to imitate.
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@ Extensive imitation = social confirmation bias & false beliefs.
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@ Extensive imitation = not rational_—

@ Extensive imitation — social confirmation bias & false beliefs._

Now:
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@ And we should care a lot about this:—

o Examples of theories that generate extensive imitation ... predict severe
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@ Extensive imitation — social confirmation bias & false beliefs._
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o Behavioral implications of full rationality in observational learning
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@ We are skeptical people so reluctant to imitate.—

@ And we should care a lot about this:—

o Examples of theories that generate extensive imitation ... predict severe
badnesses in societal beliefs._

@ Extensive imitation — not rational—

@ Extensive imitation — social confirmation bias & false beliefs._
Now:—

o Behavioral implications of full rationality in observational learning_.

@ Very different implications of inferential naivety.
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Inference and Learning from Others

Review of Canonical Rational-Herding Models_.

Banerjee (1992), Bikhchandani, Hirshleifer and Welch (1992).

Matthew's Lectures July 16, 2022 20 / 55
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Review of Canonical Rational-Herding Models_.
Banerjee (1992), Bikhchandani, Hirshleifer and Welch (1992).—

@ Sequentially move, all privately informed, observe actions and order
but not info of those before.
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Review of Canonical Rational-Herding Models_.
Banerjee (1992), Bikhchandani, Hirshleifer and Welch (1992).—

@ Sequentially move, all privately informed, observe actions and order
but not info of those before._

@ No direct externalities.
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Inference and Learning from Others

Review of Canonical Rational-Herding Models_.
Banerjee (1992), Bikhchandani, Hirshleifer and Welch (1992).—

@ Sequentially move, all privately informed, observe actions and order
but not info of those before._

@ No direct externalities.—

@ Canonical example:

q_)
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Inference and Learning from Others

Canonical model: Either A or B is good—but not both (?)—and binary
private i.i.d. signals. A when you believe w = 1, B when w = 0. « signal
of w=1, Bof w=0;
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Inference and Learning from Others

Canonical model: Either A or B is good—but not both (?)—and binary
private i.i.d. signals. A when you believe w = 1, B when w = 0. « signal

of w=1 Bofw=0;-

player | signal | action
1 o A
2 B B
3 o A
4 o A
5 p [A]
6 o [A]
T B | A
8 o [A]
o | B | A
0| p | A
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Efficiency facts of rational herding models: —

@ Observing others always helps in expected terms._

@ High likelihood wrong herds only if those herds are unconfident.
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Efficiency facts of rational herding models: —

@ Observing others always helps in expected terms._
@ High likelihood wrong herds only if those herds are unconfident._

@ Rational-herding literature is about failure to aggregate information,
not of society (frequently) thinking it knows things it doesn't.
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Inference and Learning from Others

Efficiency facts of rational herding models: —

@ Observing others always helps in expected terms._
@ High likelihood wrong herds only if those herds are unconfident._

@ Rational-herding literature is about failure to aggregate information,
not of society (frequently) thinking it knows things it doesn't.—

o (Debated in literature: is even non-aggregation really likely?)
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Inference and Learning from Others

We claim:

Matthew's Lectures July 16, 2022 23 / 55



Inference and Learning from Others

We claim:

@ Canonical example, connotation of literature misleading.

Matthew's Lectures July 16, 2022 23 / 55



Inference and Learning from Others

We claim:

@ Canonical example, connotation of literature misleading.—

@ Limits to imitation far bigger punchline than the imitation itself.

Matthew's Lectures July 16, 2022 23/



Inference and Learning from Others

We claim:

@ Canonical example, connotation of literature misleading.—
@ Limits to imitation far bigger punchline than the imitation itself.—
@ We think the non-imitation is unrealistic.

Matthew's Lectures July 16, 2022 23/



Inference and Learning from Others

We claim:
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@ And (later show) it matters.
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Modification of the standard two-restaurant model of social learning.
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o Aand B, p(A good, B bad) = p(B good, A bad) = 5.
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Modification of the standard two-restaurant model of social learning.—
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Inference and Learning from Others

We claim:

@ Canonical example, connotation of literature misleading.—

@ Limits to imitation far bigger punchline than the imitation itself.—
@ We think the non-imitation is unrealistic.—

e And (later show) it matters.—

Modification of the standard two-restaurant model of social learning.—

@ Two restaurants in town, —

e Aand B, p(A good, B bad) = p(B good, A bad) = 5.
o Two states: wy — Ais good, wg — B is good.—
e Binary-state model universal.
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Inference and Learning from Others

We claim:

@ Canonical example, connotation of literature misleading.—

@ Limits to imitation far bigger punchline than the imitation itself.—
@ We think the non-imitation is unrealistic.—

e And (later show) it matters.—

Modification of the standard two-restaurant model of social learning.—

@ Two restaurants in town, —

e Aand B, p(A good, B bad) = p(B good, A bad) = 5.
o Two states: wy — Ais good, wg — B is good.—
o Binary-state model universal.— ... and weird.
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Inference and Learning from Others

@ Each of co diners receives private signals € {«a, B, D}
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@ Each of co diners receives private signals € {a, 8, D}~
@ The signals are i.i.d. conditional on the state,_

@ « supports wp, =
e 3 supports wg, —
e @ uninformative.
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Inference and Learning from Others

@ Each of co diners receives private signals € {a, 8, D}~
@ The signals are i.i.d. conditional on the state,_

@ « supports wp, =
e 3 supports wg, —
e @ uninformative. —

@ For each Player k,
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@ Each of co diners receives private signals € {a, 8, D}~
@ The signals are i.i.d. conditional on the state,_
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Inference and Learning from Others

@ Each of co diners receives private signals € {a, 8, D}~
@ The signals are i.i.d. conditional on the state,_

@ « supports wp, =
e 3 supports wg, —
e @ uninformative. —

@ For each Player k,—

o Prsy = alwp] = Pr[sy = Blwg] = .7(1 — 1) and =
o Pr[@|wy] = Pr(@|wg] = 1=
e 7 = 0, canonical binary-signal information structure.
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Inference and Learning from Others

@ Each of co diners receives private signals € {a, 8, D}~
@ The signals are i.i.d. conditional on the state,_
@ « supports wp, =

e 3 supports wg, —
e @ uninformative. —

@ For each Player k,—

Pr[sy = a|wa] = Pr[sx = Blwg] = .7(1 —7) and —
Pri@lwal = Pri@lws] = 1.

7 = 0, canonical binary-signal information structure.—
When 17 — 1, information is very rare.
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Inference and Learning from Others

@ Each of co diners receives private signals € {a, 8, D}~
@ The signals are i.i.d. conditional on the state,_

@ « supports wp, =
e 3 supports wg, —
e @ uninformative. —

@ For each Player k,—

Pr[sy = a|wa] = Pr[sx = Blwg] = .7(1 —7) and —
Pr{@|wal = Pr[@lwg] = 11.=

7 = 0, canonical binary-signal information structure.—

When 17 — 1, information is very rare.—
(Lots results independent of #)
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o Goes to a restaurant if she thinks there is more than 60% chance it is
good, and stays at home if that is not true at either restaurant.
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good, and stays at home if that is not true at either restaurant.—

@ Depending on confidence in restaurant’s quality, may go alone, or
take one, two, or three of her relatives.

Matthew's Lectures July 16, 2022 25 / 55



@ Each Player k chooses among nine choices:

e dine in Restaurant A, dine in Restaurant B, or dine at home.—
o Goes to a restaurant if she thinks there is more than 60% chance it is
good, and stays at home if that is not true at either restaurant.—

@ Depending on confidence in restaurant’s quality, may go alone, or
take one, two, or three of her relatives.—

@ Superscripts for the number of people she takes:

Matthew's Lectures July 16, 2022 25 / 55



Inference and Learning from Others

@ Each Player k chooses among nine choices:

e dine in Restaurant A, dine in Restaurant B, or dine at home.—
o Goes to a restaurant if she thinks there is more than 60% chance it is
good, and stays at home if that is not true at either restaurant.—

@ Depending on confidence in restaurant’s quality, may go alone, or
take one, two, or three of her relatives.—

@ Superscripts for the number of people she takes: —
p(wa) [0,10),[10,20),[20,30),[30,40) [40,60] (60,70],(70,80],(80,90],(90,100]

Choice Bttt B*t Bt B H A AT AT AT
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@ Each doing so after observing her own signal,—. and the full actions
(three locations, and party size), in order,
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Three people choose restaurants each period,_

@ Signal conditionally i.i.d. given state—

@ Each doing so after observing her own signal,—. and the full actions
(three locations, and party size), in order,— taken in all previous
periods.

This example is clearly very contrived.
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Inference and Learning from Others

Three people choose restaurants each period,_—
@ Signal conditionally i.i.d. given state—

@ Each doing so after observing her own signal,—. and the full actions

(three locations, and party size), in order,— taken in all previous
periods.

This example is clearly very contrived.—. But scout’s honor ... —

@ General punchlines not based on specifics.
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What predictions does full rationality make?—

@ O signal, observes nothing but H — stay home._
@ « or 3 signal, observes nothing but H — go to restaurant.—
° (alone, because beliefs exactly .7 — alone).

Suppose in period 2 observe that exactly one person has gone to
Restaurant A in period 1.
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° (alone, because beliefs exactly .7 — alone).

Suppose in period 2 observe that exactly one person has gone to
Restaurant A in period 1.

@ What do as a function of your signal?_
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Matthew's Lectures July 16, 2022 27 /



Inference and Learning from Others

What predictions does full rationality make?—

@ O signal, observes nothing but H — stay home._

@ « or 3 signal, observes nothing but H — go to restaurant.—

° (alone, because beliefs exactly .7 — alone).
Suppose in period 2 observe that exactly one person has gone to
Restaurant A in period 1.

@ What do as a function of your signal?_

@ You will realize that the three signals in period 1 were {a, @, D}.—

e f — H.
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Inference and Learning from Others

What predictions does full rationality make?—

@ O signal, observes nothing but H — stay home._

@ « or 3 signal, observes nothing but H — go to restaurant.—

° (alone, because beliefs exactly .7 — alone).
Suppose in period 2 observe that exactly one person has gone to
Restaurant A in period 1.

@ What do as a function of your signal?_

@ You will realize that the three signals in period 1 were {a, @, D}.—

OﬁHH:\
e @ — A
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Inference and Learning from Others

What predictions does full rationality make?—

@ O signal, observes nothing but H — stay home._
@ « or 3 signal, observes nothing but H — go to restaurant.—

° (alone, because beliefs exactly .7 — alone).

Suppose in period 2 observe that exactly one person has gone to
Restaurant A in period 1.

@ What do as a function of your signal?_

@ You will realize that the three signals in period 1 were {a, @, D}.—
o ﬁ — H;\
o D — A
o n — AT
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Inference and Learning from Others

If observe:
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Inference and Learning from Others

If observe:—

actions

Period 1: {A H H}
Period 2: {A A A}
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Inference and Learning from Others

If observe:—

actions

Period 1: {A H,H} =
Period 2: {A A A}

What do (as function of signal)?
q_>
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Inference and Learning from Others

actions response

Period 1: {A H,H}
Period 2: {A A A}

Period 3: B—H O— A a— ATT
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Inference and Learning from Others
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Period 2: {A A A} - {0,0,0}
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Inference and Learning from Others

actions response signals
Period 1: {A H,H} {a, 0,0}
Period 2: {A A A} - {0,0,0}
Period 3: B—H O— A a— ATT

@ Key logic: guys in period 2 did not get any additional information.

Matthew's Lectures July 16, 2022 29 / 55



Inference and Learning from Others

actions response signals
Period 1: {A H,H} {a, 0,0}
Period 2: {A A A} - {0,0,0}
Period 3: B—H O— A a— ATT
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Inference and Learning from Others

actions response signals
Period 1: {A H,H} {a, 0,0}
Period 2: {A A A} - {0,0,0}
Period 3: B—H O— A a— ATT

@ Key logic: guys in period 2 did not get any additional information._—

o (If did, would not have gone alone.)—
o Period 3: rationally realize no new information in Period-2 followers.
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Inference and Learning from Others

If observe:
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Inference and Learning from Others

If observe:

actions

Period 1:  {A H, H}
Period 2: {A A A}
Period 3: {A A A}
Period 4: {A A A}
Period 5: {A A A}
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Inference and Learning from Others

If observe:—

actions

Period 1:  {A, H, H}
Period 2: {A A A} =
Period 3: {A A A}
Period 4: {A A A}
Period 5: {A A A}

What do as (as function of signal)?
q_>
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Inference and Learning from Others

Period 1:
Period 2:
Period 3:
Period 4:
Period b5:

Period 6:

actions

{A H, H}
{A A A}
{A A A}
{A A A}
{A A A}

response

ﬁ—>H,@HA,0L—>A++
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Inference and Learning from Others

Period 1:
Period 2:
Period 3:
Period 4:
Period b5:

Period 6:

actions

{A H, H}
{A A A}
{A A A}
{A A A}
{A A A}

response

ﬁ—>H,@HA,0L—>A++

signals

{a, 0,0}
(2,0,0}
_ {000}
(2,0,0}
(2,0,0}

@ Understanding redundancy information in actions: hard.
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Inference and Learning from Others

Period 1:
Period 2:
Period 3:
Period 4:
Period b5:

Period 6:

actions

{A H, H}
{A A A}
{A A A}
{A A A}
{A A A}

response

ﬁ—>H,@HA,0L—>A++

signals

{a, 0,0}
(2,0,0}
_ {000}
(2,0,0}
(2,0,0}

@ Understanding redundancy information in actions: hard._

@ But it matters a lot.
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Herding without sufficiently increased enthusiasm is a bad sign:

actions response signals
Period 1: {A H,H} {a, 0,2}
Period 2. {A A H} - {0,28}
Period 3: B—B @—H a—A

3A 3H — wp,wg equally likely!
o Do we get that?
q_>

0 Matthew's Lectures July 16, 2022

33/ 55



Inference and Learning from Others

If observe:

0 Matthew's Lectures July 16, 2022 34 / 55



Inference and Learning from Others

If observe:—

actions

Period 1: {A H H}
Period 2: {A H H}

0 Matthew's Lectures July 16, 2022 34 / 55



Inference and Learning from Others

If observe:—

actions

Period 1: {A H,H} =
Period 2: {A H H}

What do (as function of signal)?
%

0 Matthew's Lectures

July 16, 2022

34 /55



Inference and Learning from Others

actions response

Period 1: {A /H H}
Period 21 {A H, H}

Period 3: p— B, &—B,a—H

Matthew's Lectures July 16, 2022 35 /55



Inference and Learning from Others

actions response signals
Period 1: {A H,H} {a, 0,0}
Period 2: {A H H} - {0,B,8}
Period 3: p— B, &—B,a—H

Matthew's Lectures July 16, 2022 35 /55



Inference and Learning from Others

actions response signals
Period 1: {A H,H} {a, 0,0}
Period 2:  {A H, H} - {088} T
Period 3: p— B, &—B,a—H

You shouldn’t go to A even if get «!
q_)
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Inference and Learning from Others

actions response signals
Period 1: {A H,H} {a, 0,0}
Period 2:  {H,H,H} = {B.B.B} °
Period 3: g— BT, @ — Bt a— B
Go to B no matter what!

C}_>
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Inference and Learning from Others

Period 1:
Period 2:
Period 3:

Period 4:
q_>

actions response signals
{A H,H} {a, 0,0}
{ATT A A} - {0, 0,0}
{ATT A A} {2.8.B}

B—B O—H a—A
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If observe:—

Period 1:
Period 2:
Period 3:
Period 4:
Period b5:

actions

{A H, H}
{ATH A A}
{A'H', A'H', A}
{A++,A++,A}
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Inference and Learning from Others

If observe:—
actions
Period 1: {A H H}
Period 2: {ATH A A} _
Period 3: {ATT, ATT A}
Period 4: {ATH AT A}

Period 5:  {A*+ At ATHY

What do (as function of signal)?
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Inference and Learning from Others

Period 1:
Period 2:
Period 3:
Period 4:
Period b5:

Period 6:

actions

{A H,H}
{ATH A A}
{A++,A++,A}
{A—H-,A-i-—i-, A}
{A++, A++, A++}

response

B—H @— A a— AT
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actions response signals
Period 1: {A H,H} {a, 2,0
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Inference and Learning from Others

actions response signals
Period 1: {A H,H} {a, 2,0
Period 2: {ATT, A A} {a,,D
Period 3: {ATH ATT A} = {2,9,B
Period 4: {ATT, ATT A} {a, 0,
Period 5: {ATT AT AT} {B.B. B
Period 6: B—H O—A a— AT

Will a B signal help stop the herd?
C}_>
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e Enough.—
@ Things far more complicated if _.don’t observe order, _.don’t observe
all, or — heterogenous preferences —

e But nothing makes the severe limits to imitation go away—
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actions response signals
Period 1: {A A A} {a,,}
Period 2:  {AtH AT ATT) ~ {BB.B} T
Period 3: p—B O&—H a—A

e Enough.—
@ Things far more complicated if _.don’t observe order, _.don’t observe
all, or — heterogenous preferences —

e But nothing makes the severe limits to imitation go away—

@ Others’ beliefs massively correlated _

e —> musn’t imitate too much._
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I
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Same setting (same signals, players per period, etc.) but:—

@ Cannot observe order of play._
o Signals rare_.
@ In period 3, if see —
H,H,H, H}, then believe — 5_
If see {A, H,H, H, H, H}, then believe — .7~

}
}
If see {A, A, H, H, H,H}, then believe — .84_.
If see {A, A A H, H, H}, then believe — .5
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@ In period 3, if see —

o Ifsee {H,H, H, H, H, H}, then believe — .5~
o Ifsee {A H,H,H, H H}, then believe — .7

o Ifsee {A,A H, H,H,H}, then believe — .84_
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Inference and Learning from Others

Same setting (same signals, players per period, etc.) but:—

@ Cannot observe order of play._
o Signals rare_.
@ In period 3, if see —
o Ifsee {H,H,H,H,H, H}
o Ifsee {A H,H,H,H, H}, then believe - .7~
o Ifsee {A,A H, H,H,H}, then believe — .84_
o If see {A, A A H,H,H}, then believe — .5-
A H},
A H},

A
o Ifsee {A A A AH, then believe — .7—
o Ifsee {A A AAA, then believe _. .3

, then believe . 5_
H

1

One old and one new example:

July 16, 2022 44 /
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actions response signals
Period 1: {A H,H} {a, 0,0}
Period 2:  {H,H,H} - {B.B.B}
Period 3: Bp— BTt @ — B, a— B

actions response signals
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Inference and Learning from Others

actions response signals
Period 1: {A H,H} {a, 0,0}
Period 2:  {H,H,H} - {B.B.B}
Period 3: Bp— BTt @ — B, a— B

actions response signals
Period 1: {B,H, H} {B, @, D}
Period 2: {H,H, H} = Aa,a,a) T
Period 3: Bp— A QD— AT a— ATTT

Anti-imitation!

q_>
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o Great deal redundancy.—

@ Theorem 1_. (‘False but not misleading’):—
o Almost all non-single-file environments, rationality implies
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e Intuition: if two recent guys both imitating earlier guy but not each
other—imitate both, —
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@ Theorem 2:
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nce and Learning from Others

Lesson?_
@ Choosing a restaurant may be hard!_
More interesting lesson:—

@ Most natural learning environments...—

o Great deal redundancy.—

@ Theorem 1_. (‘False but not misleading’):—

o Almost all non-single-file environments, rationality implies
‘anti-imitation’.—

e Intuition: if two recent guys both imitating earlier guy but not each
other—imitate both, —

o but subtract off source of correlation... earlier guy.—

@ Theorem 2:_

o What few environments that don't demand ‘anti-imitation’ — (e.g.,
single-file),— imitate all you see as if seeing only one person.

11—
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o Eventually will herd on {BT*} or {ATT1}.
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Harder to see:—

@ Rational observational learning in this case:—

o Eventually will herd on {BT*} or {ATT1}.
e More than 95% of time — right restaurant.—
e Intuition: any lesser certainty, contrary signal will moderate behavior.—

@ When signals rare:_.

Roughly 30% of time herd starts in wrong direction, —

stays wrong < 5% time.—

— > 25% of time: herd in wrong direction followed by reversal... —
somebody observing at least 50 people going to one restaurant and
none to other decides stay home based on opposite signal.
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Inference and Learning from Others

Rationality does not just demand great care.—
@ demands something people get wrong in systematic direction.—
What happens if instead people neglect redundancy?_.

e ER (2010) particular extreme form.—

@ “Britney” behaves as if all she is observing are independent._
When signals are rare,—
e Tommy:_

o less than 5% chance society converges to wrong restaurant,—
o Everybody less than 96% sure they have right one.—

@ Britney:—

e ~30% chance convergence to wrong restaurant—
e Everybody around ~100% sure they are right.
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Eyster-Rabin (2014) ... —
@ In many environments, tiny amounts of naive redundancy neglect can
lead society astray._
@ In example:— For weak signals, any learning rule in which—

o everybody (?)— who sees 50 or more go one restaurant and none go to
other follows the herd no matter signal—
o will lead to 30% chance of false herd.
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Deconstructing Overconfidence

Note: Augenblick & Rabin, “in progress” (should have seen today?)_.

@ Dyanamics of beliefs for non-Bayesian info processing_.

e Separates out over-reaction in the sense of “overstrong beliefs" from
over-reaction in the sense of big movements in beliefs.

@ To over-simplify:
o Leslie & Freddy, overstrong beliefs;
o Barney & Saki, understrong beliefs—
o Leslie & Barney, moving to slowly,
o Freddy & Saki, moving too much.—
e Per A&R, B, B-C, & R:

o Base-rate neglect is over-reaction to information in one sense,
e but induces underconfidence
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Deconstructing Overconfidence

By the way:

@ | think Odean/Malmendier overconfidence, people being overly
confident about their skills—

o has a subtle connection with over-precision,— is a thing.—

And over-optimism may (or may not) also be a thing._

But: general consequences are unclear_

@ | teach the Fundamental Theorem of Overoptimism and Fundamental
Theorem of Overconfindence in Talents:—

e No behavioral predictions.—

@ Proof:—. What happens if choosing between options A and B, when
instead of accurate U(A), U(B), have distorted beliefs V(A) > U(A)
and V(B) > V(B)?~ Exactly.—

e Only comparative confidence and optimism matter
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Deconstructing Overconfidence

@ In most cases, good sense prevails.—. More distortion for things
involving more uncertainty? More skill?7_

e But | think even smart folk sometimes give such overconfidence as
empty explanation.—

o Lots of things explain mistaken wars. —

e But overconfidence isn't one of them, unless specify leaders more
overconfident about winning wars than about diplomatic ability, etc.
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A short history of blood-letting ... —

A short history of housing—

o We all know the prices alway go up—
e We all stopped knowing that—

A short history of tulips —

o (But I like my “bubbles” to last for centuries)—

A short history of investing retirement savings in individual stocks—

A short history of whiplash
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Inference and Learning from Others

A short history of blood-letting ... —

A short history of housing—

o We all know the prices alway go up—
e We all stopped knowing that—

A short history of tulips —

o (But I like my “bubbles” to last for centuries)—

A short history of investing retirement savings in individual stocks—

A short history of whiplash_—

e Fast things invented.
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A short history of blood-letting ... —
A short history of housing—

o We all know the prices alway go up—
e We all stopped knowing that—

A short history of tulips —

o (But I like my “bubbles” to last for centuries)—
A short history of investing retirement savings in individual stocks—
A short history of whiplash_—

o Fast things invented.—
e Rear-ending “invented” —
e Thousands stayed in bed for millions of weeks over a decade

Matthew's Lectures July 16, 2022 55 /



Inference and Learning from Others

A short history of blood-letting ... —

A short history of housing—

o We all know the prices alway go up—

We all stopped knowing that—

A short history of tulips —

o (But I like my “bubbles” to last for centuries)—

A short history of investing retirement savings in individual stocks—

A short history of whiplash_—

Fast things invented.—
Rear-ending “invented” —

Thousands stayed in bed for millions of weeks over a decade—

Oh, wait, that doesn't help
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