
A Appendix: Further Derivations and Mathematical

Complements

A.1 Further Derivations

Basic signal-extraction problem (Section 2.1) We have s = x + ε. So E [x|s] = ms,

with m = Cov(x,s)
Var(s)

= vx
vs

. Hence, a = ms = mx + mε. A little bit of algebra gives vε =

vs − vx = vx
(

1
m
− 1
)

and

Var (mε) = mvε = m (1−m)

so a is distributed as:

a = mx+
√
m (1−m)ηx (82)

where ηx is another draw from the distribution of x. This implies Var (a) = mVar (x), and

E
[
(a− x)2] = (1−m)σ2

x.

Derivation of the losses from inattention (equation 27) Let us start with a 1-

dimensional action, with a utility function u (a) . Call a∗ the optimum. But the agent does

a = a∗+ â, where â is a deviation (perhaps coming from inattention). Then utility losses are

L (â) := u (a∗ + â)− u (a) .

Let’s do a Taylor expansion,

La (â) = u′ (a∗ + â) , Laa (â) = u′′ (a∗ + â)

L (â) = L (0) + La (0) â+
1

2
Laa (0) â2 + o

(
â2
)

which implies L (0) = La (0) = 0. Hence:

L (â) =
1

2
uaa (0) â2 + o

(
â2
)
.

Next, for a small x, the deviation is

â = a∗ (xs)− a∗ (x) = ax (xs − x) + o (x) = ax (m− 1)x+ o (x)

hence, for a one-dimensional x, the loss is:

2L (x) = uaa (a∗ (x)) â2 + o
(
â2
)

= uaa (a∗ (0)) â2 + o
(
â2
)

=
1

2
uaaa

2
xx

2 (1−m)2 + o
(
|x|2
)
.
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With an n−dimensional x, the math is similar, with matrices:

â = a∗ (xs)− a∗ (x) = ax (xs − x) = ax (M − I)x+ o (x)

with M = diag (m1, ...,mn), I the identify matrix of dimension n. So, neglecting o
(
‖â‖2)

terms,

2L = â′uaa (0) â+ o
(
‖â‖2) = x′ (I −M)′ a′xuaa (0) ax (I −M)x

= −
∑
i,j

(1−mi)xia
′
xi
uaa (0) axjxj (1−mj)

= −
∑
i,j

(1−mi) Λ̃ij (1−mj) = − (ι−m) Λ̃ (ι−m)′

Λ̃ij = −xia′xiuaa (0) axjxj, ι := (1, ..., 1) .

We then obtain (27) by taking expectations.

Derivation of the entropy of Gaussian variables (Section 5.2.1) The entropy doesn’t

depend on the mean, so we normalized it to 0.

One dimension. The density is f (x) = e
− x2

2σ2√
2πσ2

, so

H (X) = −E [log f (X)] = −E
[
− x2

2σ2
− 1

2
log
(
2πσ2

)]
=

1

2
+

1

2
log
(
2πσ2

)
=

1

2
log σ2 +

1

2
log (2πe) .

Higher dimensions. The density is f (x) = e−
1
2x
′V−1x

(2π)n/2(detV )1/2
, where V = E [XX ′] is the

variance covariance matrix. Using the notation |V | = detV , and Tr for the trace, we first

note

E
[
x′V −1x

]
= E

[
Tr
(
x′V −1x

)]
= E

[
Tr
(
xx′V −1

)]
= TrE

[
xx′V −1

]
= TrE

[
V V −1

]
= Tr In = n.

Then, the entropy is

H (X) = −E [log f (X)] = −E
[
−n

2
log (2π)− 1

2
log |V | − 1

2
x′V −1x

]
=

1

2
log ((2π)n |V |) +

n

2
=

1

2
log ((2πe)n |V |) .
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Mutual information of two Gaussian variables (Section 5.2.1) Suppose X, Y are

jointly Gaussian, with variance-covariance matrix V =

(
σ2
X ρσXσY

ρσXσY σ2
Y

)
, where ρ =

corr (X, Y ). Then, detV = σ2
Xσ

2
Y (1− ρ2), so

H (X, Y ) =
1

2
log (detV ) + n log (2πe)

and using (51) gives

I (X, Y ) = H (X) +H (Y )−H (X, Y ) = −1

2
log
(
1− ρ2

)
.

Proof of Proposition 6.1 From Definition 4.2, the optimum satisfies: u′ (c) = λps for

some λ. Hence, this consumption is the consumption of a rational agent facing prices ps,

and wealth w′ = ps · c.

Proof of Proposition 6.3 Here I show only the proof in the most transparent case – see

the original paper for the general case. Utility is u (c) = U (C) + cn, where C = (c1, ..., cn−1),

and the price of good n is 1 and correctly perceived. Then, demand satisfies u′ (c) = λps.

Applying this to the last good gives 1 = λ. So, demand for the other goods satisfies

U ′ (C) = P s, where P = (p1, . . . , pn) . Differentiating w.r.t. P, U ′′ (C)Cs
P = M , where

M = diag (m1, . . . ,mn−1) is the vector of attention to prices. Now, the Slutsky matrix (for

the goods 1, . . . , n− 1) is Ss = Cs
P = U ′′−1 (C)M , as all the income effects are absorbed by

the last good (∂ci
∂w

= 0 for i < n). As a particular case where M = I, the rational Slutsky

matrix is Sr = U ′′−1 (C). So, we have Ss = SrM.

Proof of Proposition 6.5 The part ∂cs

∂w
= ∂cr

∂w
follows from Proposition 6.1: at the default

prices p = ps, so cs
(
pd, w

)
= cr

(
pd, w

)
, which implies ∂cs

∂w
= ∂cr

∂w
. Then, the definition of

the Slutsky matrix and Proposition 6.3 imply (65).

Proof of Proposition 6.8 In an endowment economy, equilibrium consumption is equal

to the endowment, c (t) = ω (t). We have ui(c(t))
u1(c(t))

=
psi (t)

ps1(t)
for t = 0, 1: the ratio of marginal

utilities is equal to the ratio of perceived prices – both in the rational economy (where

perceived prices are true prices) and in the behavioral economy (where they’re not). Us-

ing ps1 (t) = pr1 (t) = p1 (0), that implies that the perceived price needs to be the same in

the behavioral and rational economy:
(
p

[s]
i (t)

)perceived

= p
[r]
i (t). Thus, we have midp

[s]
i =

d

[(
p

[s]
i

)perceived
]

= dp
[r]
i , i.e. dp

[s]
i = 1

mi
dp

[r]
i .
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A.2 Mathematical Complements

Here I provide some mathematical complements.

Dynamic attention: Beyond the random walk case Here I expand on Section 7.1,

beyond the random cases which made the analytics very transparent. I consider the case

(71) with ρ not necessarily equal to 1. The sticky action is a bit more delicate to compute.

Consider an agent who can change her action at time t. At period t + s, she will still have

to perform action aAt,s = aAt,0 with probability θs (we use the Calvo formulation here). Hence,

the optimal action at t satisfies

max
a
−Et

∞∑
s=0

βsθs (a− xt+s)2 .

The first order condition is

Et
∞∑
s=0

βsθs (a− xt+s) = 0

i.e. 1
1−βθa−

∑∞
s=0 β

sθsEt [xt+s] = 0, i.e. a = aAt,0 with

aAt,0 = (1− βθ)Et
∞∑
s=0

βsθsEt [xt+s] . (83)

In the AR(1) case, Et [xt+s] = ρsxt, and

aAt,0 =
1− βθ
1− βθρxt. (84)

In the sticky information model, the problem is, for each period t,

max
aIt,s

−Et−s
(
aIt,s − xt

)2

which yields

aIt,s = Et−s [xt] . (85)

Hence, we see that the two models are generally different – even though they generate

the same predictions in the random walk case.

71



B Appendix: Data Methodology

This appendix outlines the details of the methodology used to compile the data in Table 1

and Figure 1, which present point estimates of the attention parameter m in a cross-section

of recent studies, alongside the estimated relative value of the opaque add-on attribute with

respect to the relevant good or quantity (τ/p).

• In the study of Allcott and Wozny (2014), we take τ to be the standard deviation

of the present discounted value of future gasoline costs in the authors’ sample; p is

correspondingly the standard deviation of vehicle price, such that τ = $4, 147 and

p = $9, 845. The point estimate for m is as reported by the authors.

• Hossain and Morgan (2006) and Brown, Hossain, and Morgan (2010) both conduct a

series of paired experiments by selling various goods on eBay and varying the shrouded

shipping costs. This setup allows us to deduce the implied degree of inattention,

following the same methodology as in DellaVigna (2009). We consider auction pairs

in which the auction setup and the sum of reserve price are held constant, while the

shipping cost is altered. As in DellaVigna (2009), we assume buyers are bidding their

true willingness to pay in eBay’s second price auctions, such that their bid is b = p+mτ ,

where p is the buyer’s valuation of the object and τ is the shipping cost. Seller’s revenue

is p+(1−m)c. Under this model, the ratio of the difference in revenues to the difference

in shipping costs across the two auction conditions corresponds to the quantity 1−m.

The estimates for the attention parameter m in the experiments of Hossain and Morgan

(2006) are as reported in DellaVigna (2009). We use the same methodology to derive

the analogous estimate for the eBay Taiwan field experiment of Brown, Hossain, and

Morgan (2010). The raw implied estimate for the latter experimental setting is negative

(m = −0.43), as the mean revenue difference between the two auction conditions is

greater than the difference in shipping costs. For consistency with the definition of m

and in order to account for measurement error, we constrain the final implied estimate

of m to the interval [0, 1].

Given that each estimate of m is inferred from a set of two paired auctions, the value

p of the good under auction is defined as average revenue minus shipping costs across

the two auction conditions. The value τ of the opaque attribute is analogously defined

as the average shipping cost across the two auction conditions.

• For the study of DellaVigna and Pollet (2009) we take τ/p to be the ratio of the stan-

dard deviation of abnormal returns at earnings announcement to abnormal returns for

the quarter, pooled across all weekdays and computed following the methodology in

DellaVigna and Pollet (2009). The quarterly cadence is chosen to match the frequency
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of earnings announcements in the authors’ sample. The return at earnings announce-

ment is for two trading days from the close of the market on the trading day before the

earnings announcement to the close of the trading day after the earnings announce-

ment. The standard deviation of the abnormal returns at earnings announcement is

0.0794. The standard deviation of the abnormal returns for the quarter, starting from

the close of the market on the trading day before the earnings announcement and con-

tinuing to the close of the market on trading day 60 after the announcement, is 0.2651.

The estimates for the attention parameter m are as in DellaVigna (2009).

• In the case of Lacetera, Pope, and Sydnor (2012), τ is taken to be the average mileage

remainder in the sample, which is approximately 5, 000, per correspondence with the

authors. The quantity p is obtained by subtracting τ = 5, 000 from the mileage of

the median car in the sample, which is 56, 997. Hence p = 51, 997. The estimate for

m is as reported by the authors in the full-sample specification that includes all car

transactions, pooled across fleet/lease and dealer categories.

• For the field experiment of Chetty, Looney, and Kroft (2009), we take τ/p to be the

relevant sales tax rate of 7.38%. Correspondingly, for the natural experiment of Chetty,

Looney, and Kroft (2009) we take τ/p to be 4.30%, which is the mean sales tax rate

for alcoholic products across U.S. states as reported by the authors. The estimates for

the attention parameter m are as reported by the authors.

• For the study of Taubinsky and Rees-Jones (2017), we analogously let τ/p be the sales

tax rate applied in the laboratory experiment, which is 7.31%. The estimate for the

attention parameter m is as reported by the authors for the standard-tax sample.

• Figure 1 additionally shows data points from Busse, Lacetera, Pope, Silva-Risso, and

Sydnor (2013b), who measure inattention to left-digit remainders in the mileage of used

cars in auctions along several covariate dimensions. Each data point corresponds to a

subsample of cars with mileages within a 10,000 mile-wide bin (e.g., between 15,000

and 25,000 miles, between 25,000 and 35,000 miles, and so forth). Data is available for

two data sets, one including retail auctions and one including wholesale auctions. For

each mileage bin, we include data points from both of these data sets. The estimates

of m are as reported by the authors. The metric τ/p is the average ratio of mileage

remainder to true mileage net of mileage remainder in the subsamples. As this ratio is

most readily available for the data set of wholesale car auctions, we compute the τ/p

estimates on subsamples of the wholesale data set only, under the assumption that the

mileage distribution is not systematically different across the two data sets. We do not

expect substantive impact on our results from this assumption.
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Bartoš, Vojtěch, Bauer, Michal, Chytilová, Julie, Matějka, Filip, 2016. Attention discrimina-

tion: Theory and field experiments with monitoring information acquisition. The American

Economic Review 106 (6), 1437–1475.

Bénabou, Roland, Tirole, Jean, 2002. Self-confidence and personal motivation. Quarterly

Journal of Economics 117 (3), 871–915.

Bernheim, B. Douglas, Fradkin, Andrey, Popov, Igor, 2015. The welfare economics of default

options in 401(k) plans. The American Economic Review 105 (9), 2798–2837.

Bernheim, B. Douglas, Rangel, Antonio, 2009. Beyond revealed preference: Choice theoretic

foundations for behavioral welfare economics. Quarterly Journal of Economics 124 (1),

51–104.

Bordalo, Pedro, Gennaioli, Nicola, Shleifer, Andrei, 2012. Salience theory of choice under

risk. Quarterly Journal of Economics 127 (3), 1243–1285.

Bordalo, Pedro, Gennaioli, Nicola, Shleifer, Andrei, 2013. Salience and consumer choice.

Journal of Political Economy 121 (5), 803–843.

75



Bordalo, Pedro, Gennaioli, Nicola, Shleifer, Andrei, 2015. Competition for attention. The

Review of Economic Studies 83 (2), 481–513.

Bordalo, Pedro, Gennaioli, Nicola, Shleifer, Andrei, 2016. Diagnostic expectations and credit

cycles. NBER Working Paper No. 22266.

Bouchaud, Jean-Philippe, Krueger, Philipp, Landier, Augustin, Thesmar, David, 2016.

Sticky expectations and the profitability anomaly. HEC Paris Research Paper No. FIN-

2016-1136.
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Gruber, Jonathan, Kőszegi, Botond, 2001. Is addiction “rational”? Theory and evidence.

Quarterly Journal of Economics 116 (4), 1261–1303.

Gul, Faruk, Pesendorfer, Wolfgang, Strzalecki, Tomasz, 2017. Coarse competitive equilibrium

and extreme prices. The American Economic Review 107 (1), 109–137.

80



Handel, Benjamin R., Kolstad, Jonathan T., 2015. Health insurance for “humans”: Informa-

tion frictions, plan choice, and consumer welfare. The American Economic Review 105 (8),

2449–2500.

Hanna, Rema, Mullainathan, Sendhil, Schwartzstein, Joshua, 2014. Learning through notic-

ing: Theory and evidence from a field experiment. Quarterly Journal of Economics 129 (3),

1311–1353.

Havranek, Tomas, Rusnak, Marek, Sokolova, Anna, 2017. Habit formation in consumption:

A meta-analysis. European Economic Review 95, 142–167.
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