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Outline

▶ Lesson 1: Introduction to information processing costs

▶ Lesson 2: Limited attention and how firms present
information
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▶ Lesson 4: Rational inattention and portfolio
under-diversification

▶ Lesson 5: Rational inattention and aggregation

▶ Lesson 6: Rational inattention and disclosure
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Connecting to previous modules

• So far we have assumed that every player in our model has
infinite information processing capacity and can process every
piece of information available perfectly -> What they may lack is
information, not the ability to process it

• We know this assumption is not true in reality, e.g., people have
limited amount of time, attention, etc

• Therefore to match theoretical predictions with data we need to
incorporate information processing costs into our models
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Early literature on information processing cost

• Early literature usually do not differentiate between information
processing and information acquisition cost

• They usually assume that investors, with some cost, acquire some
information about fundamental: the signal can be precise or
noisy, and the cost can be fixed or vary with the precision of the
signal

• They then focus on how varying information acquisition cost
affects capital market outcome through investors’ information
acquisition decisions

Costly information processing Introduction 4 / 10



Early literature on information processing cost

• Early literature usually do not differentiate between information
processing and information acquisition cost

• They usually assume that investors, with some cost, acquire some
information about fundamental: the signal can be precise or
noisy, and the cost can be fixed or vary with the precision of the
signal

• They then focus on how varying information acquisition cost
affects capital market outcome through investors’ information
acquisition decisions

Costly information processing Introduction 4 / 10



Early literature on information processing cost

• Early literature usually do not differentiate between information
processing and information acquisition cost

• They usually assume that investors, with some cost, acquire some
information about fundamental: the signal can be precise or
noisy, and the cost can be fixed or vary with the precision of the
signal

• They then focus on how varying information acquisition cost
affects capital market outcome through investors’ information
acquisition decisions

Costly information processing Introduction 4 / 10



Early literature - Grossman and Stiglitz

• Recall in the GS model we discussed before, a proportion λ of
traders are privately informed with each observing a private
signal informative of the firm’s terminal value u with precision s,
i.e., each privately informed trader t observes a signal ỹt = ũ+ ε̃t,
where ε̃t i.i.d., ∼ N(0, 1

s )

• λ can be endogenized by stating that private signal can only be
obtained with some cost c

• In equilibrium, each informed trader learns from both his/her
private signal and price and each uninformed trader learns from
price

• λ is determined such that each trader is indifferent between
acquiring and not acquiring info

• This requires calculating each trader’s expected utility from
acquiring and not acquiring info, which is a non-trivial task as it
involves calculating the mean of the exponential of a quadratic
form of a normal variable (Wishart variable)
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where ε̃t i.i.d., ∼ N(0, 1

s )

• λ can be endogenized by stating that private signal can only be
obtained with some cost c

• In equilibrium, each informed trader learns from both his/her
private signal and price and each uninformed trader learns from
price

• λ is determined such that each trader is indifferent between
acquiring and not acquiring info

• This requires calculating each trader’s expected utility from
acquiring and not acquiring info, which is a non-trivial task as it
involves calculating the mean of the exponential of a quadratic
form of a normal variable (Wishart variable)

Costly information processing Introduction 5 / 10



Early literature - Grossman and Stiglitz

• It can be shown that

EU I

EUU
= ec

√
var(ũ|ỹt)
var(ũ|P̃ )

= ec

√√√√ 1
1+s
1

1+ s2λ2

V

=ec

√
V + λ2s2

V (1 + s)
,

where V is the prior precision of ũ; EUI

EUU increases in λ and c.
This may sound counterintuitive but this is due to expected

utility being negative, therefore EUI

EUU > 1 means EU I < EUU

(and vice versa); therefore, increasing in λ and c actually reduces
the expected utility of being informed versus uninformed

• An intermediate λ∗ ∈ (0, 1) is characterized by

EUI

EUU = ec
√

V+(λ∗)2s2

V (1+s) = 1, or, equivalently, λ∗ =

√
V [(1+s)e−2c−1]

s

• In equilibrium, more informed trader if c 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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Early literature - Goldstein and Yang 2017

• Goldstein and Yang (2017) review old literature on how public
disclosure affects costly private information acquisition

• cF ≥ 0 is the fixed cost of information acquisition, whereas
cv(τεi) is the variable cost that increases with private signal
precision τεi -> GS is the special case with only fixed cost

• They focus on how public disclosure affects how precise the
information the informed traders acquire (τ∗ε , intensive margin)
and the proportion of informed traders (µ∗, extensive margin)
and on the symmetric equilibrium when informed traders acquire
info with the same amount of precision

• As in GS, whether traders acquire info (and how much to
acquire) depends on comparing the expected utility from
acquiring and not acquiring info

• As in GS, when cF is sufficiently large (small), no (all) informed
traders acquire info; when cF is in the middle, some traders
acquire info
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Early literature - Goldstein and Yang 2017

• They show more precise public disclosure crowds out private
information acquisition: if cF is sufficiently small so that µ∗ = 1,
then more precise public disclosure reduces τ∗ε ; if µ

∗ ∈ (0, 1), then
more precise public disclosure reduces µ∗ -> Intuitive as more
precise public disclosure increases the expected utility of not
acquiring private info

• This crowding out effect results in the effect of more precise
public disclosure on capital market outcomes such as price
informativeness, return volatility, and cost of capital ambiguous,
as discussed in lesson 4 of module 1 -> less private information
reduces price informativeness and return volatility, and increases
cost of capital -> this effect can dominate the direct effect of
public disclosure

• Which effect dominates depends on the information acquisition
cost technology -> Goldstein and Yang (2017) show that whether
less information acquisition occurs in the intensive or extensive
margin is crucial -> extensive margin tends to have a stronger
indirect effect than intensive margin

Costly information processing Introduction 8 / 10



Early literature - Goldstein and Yang 2017

• They show more precise public disclosure crowds out private
information acquisition: if cF is sufficiently small so that µ∗ = 1,
then more precise public disclosure reduces τ∗ε ; if µ

∗ ∈ (0, 1), then
more precise public disclosure reduces µ∗ -> Intuitive as more
precise public disclosure increases the expected utility of not
acquiring private info

• This crowding out effect results in the effect of more precise
public disclosure on capital market outcomes such as price
informativeness, return volatility, and cost of capital ambiguous,
as discussed in lesson 4 of module 1 -> less private information
reduces price informativeness and return volatility, and increases
cost of capital -> this effect can dominate the direct effect of
public disclosure

• Which effect dominates depends on the information acquisition
cost technology -> Goldstein and Yang (2017) show that whether
less information acquisition occurs in the intensive or extensive
margin is crucial -> extensive margin tends to have a stronger
indirect effect than intensive margin

Costly information processing Introduction 8 / 10



Early literature - Goldstein and Yang 2017

• They show more precise public disclosure crowds out private
information acquisition: if cF is sufficiently small so that µ∗ = 1,
then more precise public disclosure reduces τ∗ε ; if µ

∗ ∈ (0, 1), then
more precise public disclosure reduces µ∗ -> Intuitive as more
precise public disclosure increases the expected utility of not
acquiring private info

• This crowding out effect results in the effect of more precise
public disclosure on capital market outcomes such as price
informativeness, return volatility, and cost of capital ambiguous,
as discussed in lesson 4 of module 1 -> less private information
reduces price informativeness and return volatility, and increases
cost of capital -> this effect can dominate the direct effect of
public disclosure

• Which effect dominates depends on the information acquisition
cost technology -> Goldstein and Yang (2017) show that whether
less information acquisition occurs in the intensive or extensive
margin is crucial -> extensive margin tends to have a stronger
indirect effect than intensive margin

Costly information processing Introduction 8 / 10



Classification of information processing cost

• Recent literature starts opening the blackbox of information
processing cost

• Blankespoor et al. 2020 JAE “Disclosure processing costs,
investors’ information choice, and equity market outcomes: A
review” provides a framework to think about different dimensions
of information processing cost:

— Awareness cost: Aware that certain information sources may exist
— Acquisition cost: Extract relevant information from information

sources
— Integration cost: Analyzing information for decision-making (e.g.,

trading)

• Information processing cost in GS can be viewed as a
combination of all three types of cost; in Goldstein and Yang
(2017), one can think of the fixed proportion of information
processing cost as awareness cost and the variable portion as a
combination of acquisition and integration cost

• So far very few theory papers have explored the implications of
different categories of information processing cost (see lesson 6
for an attempt)
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Concluding slide for lesson 1

• Information acquisition/processing cost is very important in
capital markets

• While early literature bundles all different types of processing
cost together, it is important to consider different implications of
the different types of information processing cost

• It is also important to think about how to explicitly model
information capacity constraint that results in what type of
information being processed arising endogenously - topic of lesson
3: rational inattention

• A review quiz of this lesson can be found at
https://forms.gle/F9pABqmZieZz13T37
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