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Overview of the course

@ This year closely follows Qi's empirical part: provide theoretical
foundations on the empirical topics Qi covered

o Next year: agency problems, coordination games, banking, and debt
contracts

@ Periodic problem sets: can use Mathematica (you can find tutorials
on Mathematica here).

@ Final exam

e Comprehensive and similar to problem sets
e Serves as a preparation for the qualifying exams
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https://www.wolfram.com/language/fast-introduction-for-math-students/en/

Introduction: why do we need theory?

o Very often we do not: verbal arguments or graphs may suffice: e.g., if
demand stays the same but supply increases, then price will drop.

@ Need theory under the two circumstances:

o A general framework that provides sharp, sometimes stark results (e.g.,
Modigliani - Miller theorem) or to explain some phenomenon, with
clearly laid out assumptions

e Provide empirical implications, sometimes counterintuitive, to give
guidance on variable definition (what is the precise notion of certain
empirical construct), research design (how to test) and results
interpretation (what story to tell)

e Sometimes empirical findings come first, which triggers the
development of new theory (e.g., rational inattention).
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Introduction: how to read theory papers

@ Need to know when to focus on big picture take-aways versus
details.

@ At the beginning, better to focus on details, then think why those
details lead to the big-picture take-aways (the so-called intuition).

@ Once you have enough experience of forming the intuition, you can
switch to focusing on big picture take-aways and then looking at
the details when the big picture take-aways is not consistent with
your common intuition.

@ Many theory papers require reading multiple time to understand the
underlying subtlety.

@ Don’t be discouraged: Models that seem hard to begin with may
seem obvious after working with them for sometime.
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Introduction: Transitioning from microeconomic theory to

information economics

@ The uneven distribution of information plays an important role in
information economics whereas in the microeconomic theory you have
learned so far, information is distributed evenly.

@ Analogy: Chess (microeconomic theory) versus Texas Holdem
(information economics)

@ In Texas Holdem, your opponents’ actions (fold, check, double, or
all-in) depends on their information (cards they have).

@ You do not observe your opponents’ cards and so have to make
inferences about what cards they may have.

@ How to make inferences: put yourself into your opponents’ shoes and
conjecture their strategies as a function of the cards they have.

@ Such conjecture cannot be arbitrary; we will soon see what consists of
a rational conjecture.
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Introduction: Transitioning from microeconomic theory to

information economics continued

@ Price plays an allocational role in microeconomic theory (balancing
demand and supply) but has an additional information role in
information economics.

@ How to make inferences of others’ information from prices? - It
depends on how price is formed.

@ Like in microeconomics, price formation depends on the type of
markets - whether the markets are completely competitive (means
everybody takes price as given when choosing demand) or not
completely competitive (means that somebody has market power and
will take that into account when choosing demand.

@ How much information can be inferred from prices - price
informativeness (or price efficiency).
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[llustrative Example- typical in microeconomic theory

Two farmers (Esther and Wesley) each has 3,000 acres of land on the
two sides of an island to grow potatoes to consume.

They both have the CARA utility function over consumption,

U(x) =—e %

Uncertainty is characterized by the uncertainty of raining on which
side of the island: two states, E when there is rain on Esther’s side
and W when there is rain on Wesley's side. The prior is that

Pr(E) = Pr(W) = 1. Rain generates 3,000 bushels of potatoes and
no rain generates nothing.

Suppose no trade is allowed (an autarky economy): Each farmer

consumes 3000 with probability % and O with probability % Their

expected utility is —%e*O — %ef3°00.
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[llustrative Example- with securities market

@ Assume each farmer can now trade a complete set of Arrow-Debreu
securities: there are two such securities, security E (W) pays off 1
bushel of potato if state E (W) occurs and 0 otherwise. Their prices
(to be determined in equilibrium) are denoted as Pg and Pyy.

@ A competitive equilibrium is characterized by the prices { Pg, Py }
and each farmer’'s demand for each Arrow-Debreu securities
{Dge, Dew, Dwe, Dww } such that each farmer maximizes the
expected utility subject to budget constraints and markets clear.

@ It can be shown that in equilibrium Pg = Py,
Der = Dew = Dywe = Dy = 1500.

@ Each farmer has an expected utility of
—5e71500 _ 271500 — _o=1500 173000 _ 2e=0. each farmer is
completely insured and better off than autarky.
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Technical details

@ A competitive equilibrium with securities market satisfies
o Each farmer i € {E, W} chooses D;g and D;y, to maximize
EU; = —%e*D"E - %e*D"W subject to budget constraint
PEDiE + PW D,’W S 3000P,-.
o Securities market clears (i.e., demand=supply)
Die + Diw < 3000.
@ Clearly all budget constraints and the market clearing condition binds,
resulting in Dy = 3000 — Dje.
@ Insert into EU; and take derivative with respect to D;g results in
TemDie = 173000+Die 5o Dip = 1500 and Dy = 1, 500.

@ Insert into the budget constraint results in 1,500Pg = 1,500P)y, so
Pe = Py.
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[llustrative Example- adding information

@ Now suppose there is information available before the Arrow-Debreu
securities market opens.

@ That information perfectly reveals whether state E or W will occur.

@ In this case when E occurs, Py = 0, Dgg = 3000,
DEW = DWW = DWE = 0; when W occurs, PE = 0, DWW = 3000,
Dee = Dwe = Dww = 0.

—0_ %e‘3000 and we are

@ Each farmer has an expected utility of —%e
back to the autarky case!

@ This is the famous Hirshleifer effect (Hirshleifer 1971): more
disclosure makes everybody worse off by destroying risk-sharing
opportunities! May not be true if information has useful production
purposes

@ Still no inference problem as everybody observes the same information
(even distribution of information)!
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Now go to uneven distribution of information

Everybody has some information and incorporate their information
into their decision, i.e., how much security to demand (Texas Holdem
analogy)

Price will be able to aggregate everybody's information ->
market /price efficiency

But price cannot be too efficient: if price aggregates everybody's
information perfectly, then nobody want to acquire information
->they can simply infer from the price -> But if nobody acquires
information, how can price aggregates everybody's information
(Grossman and Stiglitz 1980) -> Strong-form market efficiency is
theoretically false (this is why we need theory)

Also, what is the precise definition of inferring information from prices
(this is why we need theory)
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Formal way of modelling (noisy) rational expectations

equilibrium

@ Going back to the two farmer example: no production of potato issue
but storage of potato issue: one conventional risk-free storage
technology with a gross return of one (think of as bond), and one
risky storage technology with a gross return of u. The prior belief of T
is that 7 ~ N(10,1) (CARA utility with normal distribution generates
nice, linear expressions).

@ Each farmer also observes a private signal of : y; = 1 +¢;,
i€ {E,W}, where€;, i.id.,~ N(0,1). (the uneven distribution of
information)
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Formal way of modelling (noisy) rational expectations

equilibrium -continued

@ Total supply of potatoes for risky technology is X = Xg + Xy, where
X;, i.i.d.,~ N(0, V) and independent of U and ¢;, and known by
farmer i (introducing supply noise is the simplest way to prevent price
from being too efficient, as you will see soon)

@ Again two Arrow-Debreu securities: security B (D) pays off 1 ()
bushel of potato stored under the conventional (risky) storage
technology.

e Normalize Pg = 1 (the numeraire good) and denote Pp = P.
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Formal way of modelling (noisy) rational expectations

equilibrium - Continued

@ How to infer information from price: need to conjecture the form of
the price

e First, price is linear (the benefit of CARA utility and normal
distribution); second, price incorporates farmers’ private info (the
higher their private info, the higher T (in expectation), and the higher

the price; third, the higher the supply X, the lower the price

o This results in a conjecture of P = (1 — f) x 10 + B x @ — 7%,
with B and <y to be determined. Note that this expression implies that
P is also normally distributed with mean 10 and variance

2 2

B+E 1Ty

o Also note that P partially reveals farmer’s private information,
Ye +Yw (so E can learn something about W's information and vice
versa) ; the partially revealing is due to that X is noisy.
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Formal way of modelling (noisy) rational expectations

equilibrium - Continued

@ To finish characterizing equilibrium, need to another equation of
and 7 through market clearing (demand=supply)

@ Each farmer i chooses the demand D; to maximize expected utility
E[Ui|x:. ¥, P).

@ Another nice thing about CARA utility and normal distribution is that
choosing D; to maximize expected utility is equivalent to maximize

~ ~ 2 ~
Di(E[a[%;, 7, P| — P) — S-var[u|x;, ¥, P]. First order condition then
E[u[%;,5,P]—P
var[u|%;,yi,P]
distributed, the expectation and variance formulas follow from
standard Bayesian updating for normally distributed random variables.

results in D; = Since all variables are normally

e Dg + Dy = X then determines another equation for § and 7. Since
D; is a linear function of X;, y; and P, this confirms the linear

conjecture of P: B=7v= 2\(/123.

Xu Jiang () BA 932 Session 1 Introduction and Traditionz February 14th, 2023 15 / 49



Technical details

e Standard Bayesian updating (using Mathematica) results in

2
= Vv
E[ul%,7.P] = 10(1— L")
294V + 38
L BY%i +2B(P—10) + 92V,
292V + 32 ’
. 2\/ 2
var[u|x;, yi, P] = 77—‘_’32
292V 43

@ We therefore have

10(1 . 1*V428 )+ .B'YZ"H?’Q,B*?YZV*3,B2)+72V)7i

D — 292V +3p° 292V +3p2
1 I)/2 V + 52 ’
_PVH2B | 275 2P(292V 4362 -2p) 4292V IEDW
D . 10(1 2v2v+3/32> + . 292V 43p2 .
e+ Dw = 5 5
1V +B
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Technical details- continued

@ Setting D + Dy = 2% and solving for P (you can use
Mathematica) results in
~ 2v 2v YE+ Y
P = 10(1- Ty rTr_ YW
292V +3B8° -2 22V +36° -2 2
V3 -1 X
292V 4382 282"
@ Matching coefficients results in

p Y
292V +3p% — 28’
y o= TV 9P

292V +3p% — 28
@ Using Mathematica to solve results in three solutions. The only

reasonable one is
V42
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Price informativeness from a (noisy) rational expectations

equilibrium
@ We can show that —X——~ =2+ 1 Price informativeness is
var[u|x;,y:,P] V+1
1 - 1 1 -
therefore s Pl v — VA the precision of the

additional information gleaned from prices.

o Clearly, the smaller V is, the higher the price informativeness. When
V — 0, price informativeness — 1, i.e., E can infer W's private
information (and vice versa).

@ In a rational expectations equilibrium, price is always semi-strong form
efficient, par any frictions that prevent investors from processing
public information.

@ In the current setting, y;s are exogenously given. We now make y;s
endogenous by modelling information acquisition decisions and study
how disclosure may affect such decisions.
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(noisy) rational expectations equilibrium with endogenous

information acquisition

@ In addition to the prior, introduce a public disclosure yy = 1 + €,
where €, ~ N(0, %) with sp > 0. The prior of T (after yp) is still
normal with mean 1011% and variance 1#0.

@ Extend to T traders, after observing yp, each trader t can also
acquire a private signal y; = U +€;, where & i.i.d., ~ N(0, 5%) and
independent of €y with s; > 0. Acquiring signal of precision s; costs
c(s¢) where c(s¢) is a strictly increasing and convex function.

e Each trader t endowed with B; riskless bonds and X; risky assets,
where X; i.i.d., ~ N(0, TV), and independent of ¥, and y; (again
noisy supply to prevent price from fully revealing). Total per-capital

T
aggregate supply X = + Z Xt ~ N(0, V).
t=1
@ This is one way of introducing more public information - increase the

prior precision; another way: after trader makes the information
acquisition decision (Goldstein and Yang 2017)
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Solving for model

@ Each trader can choose whether to learn from prices or acquire
information: benefit of information acquisition is more precise
information (which will be smaller if prices are more informative) and
the cost is the information acquisition cost.

@ In equilibrium, each trader either acquires no information, or, if
acquiring, the equilibrium level of precision s* satisfies

+1 A= ——
s +1+s+ 20(s7)’

with A the (endogenously) determined price informativeness.

@ It can be shown that A = % i.e., equilibrium price informativeness
is increasing in s*, when traders acquire more information, price
becomes more informative as more of their prices are incorporated in
trading.
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Technical details

@ Given the prior and yg, then @ is distributed normally with mean

10-+5sqyo . 1
Tre and variance Tre

@ Guess the price is of the form
-
D 10+ 1 ~
P:(l—ﬁ)x%ﬁf’—kﬁxfzﬂ—
@ Again, use market clearing condition to figure out the price and solve

for B and 7.

lol“f"y“ and variance

@ Again Pis normally distributed with mean
2
‘B (:H}So +%)+72V
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Technical details - continued

e Standard Bayesian updating (using Mathematica) results in
Elulye, P, %]
R + 92T V)(1+50) = TH(L = B)s”] + 747 (s7) TV
B> (Ts* +s5+1)+ Ty2s*(1+s* +5)V
Xts*y + ﬁﬁs*T
B*(Ts* + 594+ 1)+ Ty2s*(1+s* +5) V'

ﬁ2 + ,)/2 Ts*V

var[U|y:, P, %] =
[a]ye t] ﬁz(Ts*+50_|_1)+T'y2s*(1—|—s*—|—so)V
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Technical details - continued

@ Therefore

Elulye, P, x:] — P

Dt —

var (U, P]
(B TS V) (L4 s0) — TH(1— B)s”]
B>+ 2Ts*V
+)7t’y2(s*)2TV+§t‘Bs*'y
B?+92Ts*V
B PIB*(Ts* +so+1) 4+ Ty2s* (14 s* + 5)V — Bs* T]
B2+ 2 Ts*V '
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Technical details, continued

@ Market clearing therefore results in

DI‘ - T)?,

1D~

or, equivalently,

10 + soyo (B> +7*Ts"V) (1 + s0) — TH(1 - B)s”

P =
1+s [32(Ts*+so+l)+Tfy2s*(1+s*+so)V—/Bs*T
1 T~ 2T2V
T = ,B (Ts* +so+1)—|—T')/5 (1+s*+s)V—pBs*T

T(B+7°Ts"V — ps*y)
B (Ts* +s94+1) + Ty2s*(1+s* +5)V — Bs*T
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Technical details, continued

@ Matching coefficients results in

’3 B ,)/2(5*)27-2\/
 BA(Ts* +s9+1)+ Ty2s*(1+s* + )V — Bs*T
y - T(B +19°Ts"V — psy)

B*(Ts* +s94+1)+ Ty2s*(1+s* 4+ 5)V — Bs* T~
@ Solving results in
Ts*(s*+ TV)
s (Ts* +sp+1)+(1+s*+s) TV’
T(s"+TV)
s (Ts* +sp+1)+(1+s*+5) TV

p

’)/:
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Technical details, continued

@ To see intuitively the informativeness of the price, note that since
trader i/ observes yg, y; price for trader i is informationally equivalent

to
1 ~ 10+ spy0 Yi Xi
Z(P=(1—- i C A Z 2
(P (1 =p)x B = px T x )
1 ZT _ ooyl &
— p— t — 5 = Xt)-
Tt:l,tyéi IBthl,t;éi

@ Therefore price reveals the average of others' information, garbled by
the supply noise.

2
@ Informativess is higher if the noise is smaller, i.e. if %V = 12 is

2
smaller, which is why the inverse, 5{/ is called price informativeness.

It is also equal to

ar[u|y0 P] a Vaf[”|)’0]
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Technical details - information acquisition

o Each trader will choose s to maximize expected utility.
E[aly:.P %] P

@ Each trader demands D; = P and the payoff from the

var|[uly;,P]
security (and information acquisition) is (7 — P)D; + Px; — c(s)
(there will also be payoff from risk-free bond, but those will be a
constant and thus do not affect the maximization problem and is
ignored).

@ Note that each trader chooses his or her own s, taking others’ as
given at s*.
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Technical details - information acquisition, continued

@ The trader's expected utility conditional on choosing s will therefore
be proportional to

—(E—ﬁ)Dt—ﬁXt+C(S)

m
)

|Xe. 5]
— E[_e—(H—P)Dt—th—O—c(s)|yt, 'B|}t. 5]

E[— e~ (ElElye.P%]=P)Det jvar (i3, P.%] D —Pxite(s) |, P53, 5]

E P P i~ v, Eld[ye P%]—P -
o (Elilye.P )P ELEE LR 4 var (a7 PSP P2 Prte(s)

= E[-
|2, Pl%s, 5]

_ 1 (E[d]ye, %) -P)?

= E[—e 2 wlilyPxl —Pxitc

(s) |~

X, 5]
where we used the expectation formula for a log-normally distributed
random variable (i.e.
E[—e@P)D:|y, P, Xt] = e~ (Elalye.P%]=P)Det 3 var[u]yi.P.x1D?) for the
second equality.
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Technical details - information acquisition, continued

@ Note the subtlety here: we are looking at trader t's choice, and he
chooses the precision of y;, s, while taking the precision of P as
given, i.e., independent of his choice of s (think of T — +400).

@ Also recall that

_10—|—Soy0 L ~

™

@ When T — 400, can view this as

=~ 10+ sy

P=—ra (1—B) +pu—oX.

@ The coefficients B and 7y is independent of s.
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Technical details - information acquisition, continued

@ We can now recalculate from trader t's perspective, given yp, prices P
and y; (with the precision s chosen by the trader),

104500 [12(1 + 59) V — B + B?] + 4? V¥ + BP

Ellye, P.%] = =
[alye. P %] BP+72(1+s+s)V
10+s v P
= 1wy (s) - a(9)] + s (97 + a(5)P,
+ so

1V

varUN,IND,X }
olye, P B+ 72 (1+s+5)V

@ Note that when T — 400, X; has no information content as its
variance TV — +o0.
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Technical details - information acquisition, continued

_1 (@ Px]-PP _
o The term E[—e * wlliFfl |X,, s] is the mean of the exponential of

a quadratic form of a normal variable (Wishart variable).

e Equation (7.23) in Veldkamp (2011) (page 102) provides detailed
formula: if z ~ N(0,X), then

! ! ].
E[e? Fe+C'z+H] = || — ox.F| 2 exp[5G' (1 —25F) 'EG + H].

31/ 49
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Technical details - information acquisition, continued

@ Applying to our example: we only have one asset so matrices reduces
to numbers. In addition, z = E[ul|y;, P, X:] — P is a random variable
with zero mean as

E[dly:, P.%] — P
= wu — 1 (s) — w2 (5)] + ea (s) — P[1 — az(s)],

and

E[E[HWt. ﬁ }t] - ﬁ&t 5]

10 + soyo 10 + spyo
1— —
T (L0l —als)l+ = als)
104 spy0 -
s [1—as(s)] =0.
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Technical details - information acquisition, continued

@ Therefore F=——1 _ G=H=0so0
2var(uly;,P]
-1 <E[m?tﬁ,%t]~—]ﬁ>2 s ”
— var[ly;,P v I )
E[—e X, s] (14 var[E\y,-,P]) where

Y = var[E[|y:, P, %] — P|%:, s].
@ To calculate X, note that
Y = var[E[U|y:, P.X:] — P|x:, ]
var[yraq(s) — ;‘5[1 — wp(s)]|xt, s]

— ) (e )+ - eGP E 1Y)
—2(s)1 - a2 —

and
7’V

B2 +92(1+s+s)V

var[uly;, P] =
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Technical details - information acquisition, continued

@ This results in

(E[ilys.P.%¢) ~P)? 2
E[—e_% vor 55 P %, s] = { 7 (1+s)V
[(1=B)2+ (1 +s)r?*VI[(1+s+s)7?

@ Therefore

_ 1 (E[uly P -P)?
E[_e 2 var[ily;,P.X¢]

= A

—Px;+c(s) ‘}t S]

Y2 (1+5)V
[(1—B)2+ (14 5)2V][(1+5+50)72V + B

—xt E[PIRe.s)+ 5 (x¢)2 var[Px.s]

[N

)

xe(s) x e

—xtE[P|%¢,s]+ % (x¢)2 var[P|x s
o Note that the last term, e =~ =~ 2" ‘

and < and therefore independent of s.

" will be functions of B
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Technical details - information acquisition, continued

@ Therefore trader t chooses s to maximize (only the relevant part)
_{ ’)/2(1—|-S())V

(1= B+ (1+50)r?VI[(1+ 5+ %)12V + ]
= AlL+s+50)7°V + B exp(e(s),

where
{ ')’2(1—1_50)\/ }
[(1-P)*+ (1+s0)r?V]

N

A= —

is independent of s.

Xu Jiang () BA 932 Session 1 Introduction and Traditione February 14th, 2023 35/



Technical details - information acquisition, continued

@ First order condition with respect to s generates

Aexp(c(s){c'(s)[(1+5" +50)12V + 2]
_%[(1+5*+50)72V+ﬁ2]‘%7 v}
= 0,

which is equivalent to
2c'(s)[(1+s* +50)7°V + B] = 1*V,

or, equivalently,

2 (s*) (145" + s+ 72—‘/] =1.
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Implications- effect of more precise public disclosure on

informativeness

° g%o < 0, i.e., more precise public disclosure crowds out private
information acquisition.

a(1 LA . . . .
° %{f“ > 0, i.e., total informativeness increases: even though
more precise public disclosure crowds out private information
acquisition, it is dominated by the increase in the precision of public
disclosure.
@ Those conclusions hold for more general information acquisition costs

(see Goldstein and Yang 2017).
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Grossman and Stiglitz (1980)

e Similar intuition but different setting. No public disclosure (i.e., no
Yo) in their original paper.

Assume a continuum [0, 1] of traders (easier to defend the price taken
as given assumption). Each trader t can either choose to incur a fixed
cost ¢ > 0 and learn y; or choose to not incur the fixed cost and learn
from price. In other words, instead of choosing s* the choice is
whether to choose to learn a signal with exogenous precision s.

Also instead of assuming each trader has some random endowment,
assume a noisy overall supply of stocks, X ~ N(0, V). (no need to
assume TV here as the total measure of traders is 1).

Again guess a price P = (1 — ) x 10 + B x Al — vX. Note that by
law of large numbers, the average of a continuum of unbiased signals
is the truth, i.e., [; yrdt — AT with probability 1, with A € [0, 1]
being the proportion of informed traders (i.e., those who try to learn
Yt)-
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Grossman and Stiglitz (1980) - continued

@ A simpler way of solving in the continuous case: observing Pis

equivalent to observing w =u- ﬁl)\)? Therefore observing

P provides (noisy) information about u and the noise, —/\—TB)N( is
independent of the noise in the private signal, &;.

@ This implies that price contains more information than even what the
informed traders know so the informed traders would like to learn

from prices.
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Grossman and Stiglitz (1980) - continued

@ We can therefore directly use the Bayesian updating formula for
signals with independent noise:

e~ . P—(1-B)x10
Eloly Pl = faly, -0
1 - 5
= 10 /S/\2 + Wt A2
1+s+ 55y 1+5+72v
‘32A2
+ —(1—B) x L
A '32)\2,
p 1+5+¢V
i S . P—(1-pB)x10 1
1+5+72v
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Grossman and Stiglitz (1980) - continued

@ Therefore for informed traders

P
ol — ElilPl—P _ 10+ Fes + [P~ (1— ) x 10122
var[uly, P) 7V
_ ‘B2A2
—P(1+s+ 72\/).
e For uninformed traders they can only conditional on price (and the
prior) so
- ‘82/\2
= 1 P—(1—-B)x10 -2
E[G|P] = 10 o L P ﬁAﬁ) 7 ;/W
1+ 14 2V
= 1
Var[u|P] = B2A2
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Grossman and Stiglitz (1980) - continued

@ So the demand from uninformed traders

DU — E[E|[’B~]|’;]ﬁ — 10[1 o .B(lryz\f))\] . ﬁ[l . ;B/\(l — .B)‘)]
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Grossman and Stiglitz (1980) - continued

@ Market clearing implies

/Ddt+/ pYdt

p)A A1—-BA), <
= 10[ r),2\/)]+ UAs — [1—’_/\5_‘5(,)/2\/‘8)]:Xv
resulting in
1-B)A _
5_ 101 — PGP ks B X
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Grossman and Stiglitz (1980) - continued

@ Matching coefficient results in

g = s
1+ As — EALBY
- 1
1+ As — EAUZAY
@ Solving results in
B = s(As+ V)
 V+As(As+ V)’
As+V
—

V+As(As+ V)’
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Grossman and Stiglitz (1980) - continued

@ Recall that w =Uu— ﬁ%X Therefore the informativeness of

the price depends on (%)2% = 22X 77 Which increases in both s and
A. The less informative the private signal, the less informative the
price; the less informative traders, the less informative the price; the
more noisy trading, the less informative the price.
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Grossman and Stiglitz (1980) - information acquisition

@ Since price is informative, can learn from price and save the cost.

@ Whether to acquire information depends on whether expected utility
from information acquisition is larger than the expected utility of
learning from prices.

@ The calculation of traders’ expected utility is similar to that in
Verrecchia (1982, Econometrica), which involves calculating
expectations of variables that are Wishart random variables.
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Grossman and Stiglitz (1980) - information acquisition,

continued

@ After some algebra, can show that

EUN o fvar(Ely) e | ms e [V A2
EUY var (1| P) 1 V(l+s)

52/\2

1+

Clearly, £ EUU increases in A and c¢. This may sound counterintuitive

but this is due to expected utility is negative, therefore £ EUU >1
means EU! < EUY (and vice versa). Therefore, increase in A and ¢
actually reduces the expected utility of being informed versus
uninformed.

@ Therefore, when c¢ is sufficiently large so that £ EUU |A 0 > 1, nobody
W|II acquire information (A* = 0); when c is sufficiently small so that
EUU ]/\ 1 < 1, everybody will acquire information (A* = 1); in the
middle, some traders will acquire information (A* € (0, 1)).
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Grossman and Stiglitz (1980) - information acquisition,

continued

@ An intermediate A* € (0,1) is characterized by

o v+
“\ovass T

o= YY1

or, equivalently,

@ In equilibrium, more informed trader if ¢ is lower, V is higher and is
ambiguous in s (two opposing forces: more precise private
information increase the benefit of acquiring information but also
increases the informativeness of prices therefore reduce the benefit of
acquiring information).
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Next class

o Capital market consequences of more precise public disclosure using
the framework discussed today

@ Imperfect competition: Kyle setting (cannot take price as given; price
would affect trading strategies)

@ Discrete version of Kyle setting: a nice characterization of bid-ask
spread.
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