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Inflation - who cares?

Monetary Policy in Times of Low Attention

Oliver Pfauti*

A A LIMITED ATTENTION MODEL OF INFLATION EX-

PECTATIONS

In this section, I derive the expectations-formation process under limited attention sketched
in Section 2. The agent believes that (demeaned) inflation tomorrow, 7', depends on (de-

meaned) inflation today, 7, as follows
' = pam+ v, (A1)

where p, € [0, 1] denotes the perceived persistence of inflation and v ~ 7.i.N.(0, 02). Inflation
in the current period is unobservable, so before forming an expectation about future inflation,
the agent needs to form an expectation about today’s inflation. I denote this nowcast 7,
and the resulting forecast about next period’s inflation 7¢ = p,7. Given her beliefs, the
full-information forecast 7¢* is

T = pa. (A2)
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But since 7 is not perfectly observable, the actual forecast will deviate from the full-
information forecast. Deviating, however, is costly, as this causes the agent to make mistakes
in her decisions.

The agent’s choice is not only about how to form her expectations given certain infor-
mation, but about how to choose this information optimally, while taking into account how
this will later affect her forecast. That is, she chooses the form of the signal s she receives
about current inflation. Since acquiring information is costly, it cannot be optimal to acquire
different signals that lead to an identical forecast. Due to this one-to-one relation of signal
and forecast, we can directly work with the joint distribution of 7¢ and m, f(#¢ 7), instead
of working with the signal.

Let U(n®, 7) denote the negative of the loss that is incurred when the agent’s forecast
deviates from the forecast under full information, and C(f) the cost of information. Then,

the agent’s problem is given by

Hl?X/U(?Te, ) f (7€, m)dndn® — C(f) (A3)

subject to /f(ﬂ'e,ﬂ')dﬂ'e = g(m), for all 7, (A4)

where g(7) is the agent’s prior, which is assumed to be Gaussian; 7 ~ N (7,02). C(.) is
the cost function that captures how costly information acquisition is. It is linear in mutual

information I(m;7¢), i.e., the expected reduction in entropy of = due to knowledge of 7
C(f) = M(m; 7€) = A(H(r) — E[H(x|7)]) , (A5)

where H(z) = — [ f(x)log(f(x))dx is the entropy of z and A is a parameter that measures
the cost of information.

The objective function U(.) is assumed to be quadratic:

U(n®,m) = —r(p.m — 7r6)2 , (A6)



where r measures the stakes of making a mistake.!2
In this setup, Gaussian signals are optimal (and in fact the unique solution, see Matéjka

and McKay (2015)). The optimal signal thus has the form

s=m+e¢, (A7)

with € ~ 4.4.N.(0,02).* The problem (A3) now reads

e A, ox
A Er [Es [=rp} (v — E[x[s])"]] = M(m; 7) = S (—mﬁais = Eloga> . (A8)

The optimal forecast is given by 7¢ = p, E [r|s]|, and Bayesian updating implies

T = pr (L =) 7+ prys, (A9)
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> € [0, 1] measures how much attention the agent pays to inflation, and 7

where v =1 —
denotes the prior mean of 7.

An equivalent way of writing -~y is

0.2

V=G (A10)
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Now, since the agent chooses the level of attention, we can re-formulate (A8) as

A 1
—rp2(1 —~)o2 — =1 . All
g@( rpr(l =)o — 5 9T (A11)

Writing the cost of information relative to the stakes, A= %, and solving the optimization

problem (A11) yields the optimal level of attention, presented in Lemma 1.



B Appendix to Empirical Results

Figure B1 shows the main time series that are used in the empirical analyses of Section 2.
Apart from the apparent decrease in the level and volatility of inflation as well as inflation
expectations, we see that expectations became more and more detached from actual inflation.
First, consumer expectations seem to be biased on average in the most recent decades, as
can be seen in the lower panel. While these expectations closely tracked inflation in the 70s
and 80s, this is not the case anymore.* Second, professional forecasters’ expectations seem to
perform quite well on average. In the last twenty years, however, they barely react to actual
changes in inflation anymore. Overall, these observations suggest that attention decreased

in the last decades.

Figure B1: Inflation and Inflation Expectations
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Note: This figure shows the raw time series of inflation, as well as survey expectations about future inflation.
Everything is in annualized percentages.

Table B1 shows the summary statistics, for the period before and after the 1990s, sepa-
rately. For professional forecasters, the perceived persistence is higher than the actual one.
This is especially the case when the actual persistence is relatively low, as was the case after
1990. Afrouzi et al. (2023) document a similar finding in an experimental setting. This

might point towards lower attention since the 1990s. Note, that in the empirical analysis I
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account for changes in the perceived persistence.

Table B1: Summary statistics

GDP Deflator Inflation SPF Expectations
1968-1990  1990-2020  1968-1990 1990-2020

Mean (%) 5.44 2.00 5.18 2.16
Std. Dev. (%) 2.43 0.90 1.87 0.64
Persistence 0.84 0.55 0.93 0.92
CPI Inflation Consumer Expectations
1968-1990  1990-2020  1968-1990 1990-2020
Mean (%) 6.09 2.43 6.00 3.63
Std. Dev. (%) 3.00 1.26 2.17 0.68
Persistence 0.96 0.77 0.85 0.70

Note: This table shows the summary statistics of the data. The upper panel shows the statistics for
the quarter-on-quarter GDP deflator inflation (left) and the corresponding inflation expectations from the
Survey of Professional Forecasters (right). The lower panel shows the year-on-year CPI inflation (left) and
the corresponding inflation expectations from the Survey of Consumers from the University of Michigan. All
data are annualized.



B.1 Robustness and Additional Evidence

In this section, I show that the empirical results are robust along several dimensions.

Additional Data Sources

In Table B2, I show how attention changed over time for different data sources. The first
two columns show the results for the Greenbook forecasts, columns 3-4 for the Livingston
Survey, and columns 5-6 and 7-8 are for CPI forecasts from the SPF instead of forecasts
about the GDP deflator. As in the main text, I use two different estimators. First, the
Blundell-Bond estimator (columns 5-6) and pooled OLS (columns 7-8). All standard errors
are robust with respect to heteroskedasticity and serial correlation. We see that the main
finding of lower attention in inflation expectations in the period after 1990 compared to the

period before is robust to these changes in the data source and/or exact variable.?

Table B2: Regression results of equation (8)

Greenbook Livingston SPF CPI BB SPF CPI OLS
<1990 >1990 <1990 >1990 <1990 >1990 <1990 > 1990
~ 0.39 0.24 0.28 0.17 0.36 0.23 0.17 0.13
s.e.  (0.0851) (0.0715) (0.0554) (0.0624) (0.1444) (0.0328) (0.0409) (0.0142)
N 84 100 83 61 550 3,577 550 3,577

Note: This table shows the results from regression (8) for different data sources. The standard errors,
reported in parentheses, are robust with respect to heteroskedasticity and serial correlation.



Different Sample Splits

Table 1 in the main body of the paper shows that attention to inflation declined by focusing
on a sample split in 1990. To show that this is robust to the exact split point, Tables B3 and
B4 show that the result holds when splitting the sample in 1985 or 1995, respectively. In
fact, the decline in attention is even somewhat more pronounced when splitting the sample in
1985. This is in line with the theoretical prediction of the limited-attention model. Namely,
the period between 1985 and 1990 was a period of relatively low and stable inflation compared
to the period pre 1985 (see Figure B1), and thus, a period in which the model would predict
a relatively low level of attention.

Table B3: Regression results of equation (8), pre 1985 vs. post 1985

Professional Forecasters Consumers
Blundell Bond Pooled OLS Averages Median
< 1985 > 1985 < 1985 > 1985 < 1985 > 1985 < 1985 > 1985
¥ 0.75 0.37 0.45 0.25 0.77 0.32 0.50 0.26
s.e.  (0.1247)  (0.0399) (0.0403) (0.0338) (0.1688)  (0.0811) (0.0955) (0.0562)
N 1914 3887 1914 3887 64 140 27 140

Note: This table shows the results from regression (8) for professional forecasters (SPF) as well as for
consumers. For the SPF, I use the Blundell and Bond (1998) (BB) estimator (first two columns), as well as
pooled OLS (columns 3-4). For the Survey of Consumer, I consider average expectations (columns 5-6) and
median expectations (columns 7-8). The standard errors, reported in parentheses, are robust with respect
to heteroskedasticity and serial correlation.

Table B4: Regression results of equation (8), pre 1995 vs. post 1995

Survey of Professional Forecasters Survey of Consumers
Blundell Bond Pooled OLS Averages Median
<1995 >1995 <1995 >1995 <1995 >1995 <1995 > 1995
~ 0.70 0.41 0.44 0.21 0.72 0.27 0.43 0.22
s.e.  (0.0907) (0.0654) (0.0379) (0.0344) (0.1473) (0.0962) (0.0819) (0.0654)
N 2708 3093 2708 3093 104 100 67 100

Note: This table shows the results from regression (8) for professional forecasters (SPF) as well as for
consumers. For the SPF, I use the Blundell and Bond (1998) (BB) estimator (first two columns), as well as
pooled OLS (columns 3-4). For the Survey of Consumer, I consider average expectations (columns 5-6) and
median expectations (columns 7-8). The standard errors, reported in parentheses, are robust with respect
to heteroskedasticity and serial correlation.



Different Specifications of the BB Estimator

In the baseline estimation, reported in Table 1, I included all potential lags for the Blundell-
Bond estimation. To show that the results are robust to this specification, I show in Table
B5 that for maximum lag lengths of 20 and 10 periods, the estimated attention parameter

7~ is in all cases higher before 1990 compared to the period after 1990.

Table B5: Different maximum lag lengths

All Lags 20 Lags 10 Lags
< 1990 > 1990 < 1990 >1990 <1990 > 1990
~ 0.70 0.41 0.74 0.51 0.84 0.69
s.e.  (0.1005)  (0.0522) (0.1086) (0.0632) (0.1247) (0.1127)
N 2235 3566 2235 3566 2235 3566

Note: This table shows the results from regression (8) for different numbers of lags included in the BB
estimation. The standard errors, reported in parentheses, are robust with respect to heteroskedasticity and
serial correlation.



Time Fized Effects

To account for potential changes in trend inflation, I include time-fixed effects in regression

(8). To do so, recall that (8) is given by

Wf+1|t,i =B+ Bl,ﬂtﬁt—l,i + Ba (Wt - 7rt6|t—1,i) + Uy (A12)

To include time fixed effects, 1 first compute a period-specific persistence parameter, p.

Note, that in (A12), $; measures this persistence. Therefore, I subtract ﬁﬂwfltfl ; from both
sides and then to directly estimate v, I further divide both sides by p,:
Titti — Pre—1,
Pt TN — bt dy Ay (e — ) Vi (A13)

D

where d; captures time-fixed effects, d; = % and v;; = “ﬁ”. I do this transformation for the

g

period before and after 1990 separately. Note, that this transformation also deals with the
endogeneity problem explained in Section 2.

The estimated attention levels are 0.75 (s.e. 0.0327) for the period before 1990 and 0.61
(s.e. 0.0295) after 1990 if I use the first-order autocorrelation of expected inflation as my
measure of p,. If T use the estimate of 5 from equation (A13) as my measure of p,, the
estimated attention before the 1990s is 0.68 (s.e. 0.0252) and the one after the 1990s is
0.46 (s.e. 0.0242). Thus, we see that the decrease in attention is robust to controlling for
time-fixed effects, even though the decline is somewhat muted.

When using the first-order autocorrelation of expected inflation as my measure of p,
estimating equation (9) in this way, delivers a point estimate of 0.07 (s.e. 0.0095) that is
statistically significant on all conventional significance levels. The estimate for { in regression
(10) is 0.30 (s.e. 0.0351), statistically significant on all conventional significance levels. When
using (1 from (A13) as the measure of p,, the point estimate of 3 in equation (9) is 0.06 (s.e.

0.0074) and the estimate of ¢ in (10) is 0.29 (s.e. 0.0306), both statistically significant on all



conventional levels of significance. Thus, the positive relationships between attention and
volatility, as well as between attention and inflation persistence, are robust to controlling for

time fixed effects.
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Professional Forecasters in the Aggregate

When estimating attention of professional forecasters’ average expectations instead of indi-
vidual ones, we obtain a value of 0.24 (s.e. 0.0421) for the period before 1990 and of 0.09
(s.e. 0.0432) after 1990. Consistent with the main results, attention substantially decreased
in recent decades and is about half after 1990 compared to before.

Estimating regression (9) on aggregate SPF data delivers a coefficient of 0.14 (p-value of
0.000) and the estimate of ¢ in regression (10) is 1.1 (p-value of 0.000). Thus, the results

reported in the main text are robust.

Joint Regressions

Instead of running regressions (9) and (10) separately, I estimate

Vi =a+ B0rs+ CPrr + U (A14)

Table B6 shows that the results are robust to this change in specification.

Table B6: Attention, inflation volatility and inflation persistence

Survey of Professional Forecasters Michigan Survey
Estimator Blundell-Bond Pooled OLS OLS
B 0.04** 0.05* 0.06***
s.e. (0.0153) (0.0128) (0.0151)
¢ 0.59** 0.65** 0.33**
s.e. (0.0597) (0.0499) (0.0780)
N 165 165 163

Note: This table shows the results of regression (Al4). Standard errors are robust with respect to het-
eroskedasticity. *** : p-value < 0.01, ** : p-value < 0.05, * : p-value < 0.1.
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Controlling for Average Inflation

A potential confounder in regression (A14) above is the average level of inflation. Thus, I
now control for the average level of inflation, computed as the average inflation rate in the

respective 10-year window. In particular, I run the following regression

:Y\t =+ B@r,t + Cﬁﬂ,t + (A);T:t + Uy, (A15)

where T, is the estimated average inflation rate. Table B7 reports the results for the profes-
sional forecasters. We see that the volatility and the persistence of inflation are positively
related with attention and that these relationships are statistically significant even when
controlling for the average level of inflation. The average level of inflation, on the other
hand, does not have a positive, statistically-significant, effect on the estimated attention
when we control for the volatility and persistence of inflation. These results are consistent

with the underlying theoretical model.

Table B7: Controlling for average inflation

Survey of Professional Forecasters
Estimator Blundell-Bond Pooled OLS

~

B 0.10** 0.06**
s.e. (0.0249) (0.0173)
¢ 0.61** 0.64*"
s.e. (0.0566) (0.0503)
® —0.03*** 0.00
s.e. (0.0069) (0.0048)
N 165 165

Note: This table shows the results of regression (A15). Standard errors are robust with respect to het-
eroskedasticity. *** : p-value < 0.01, ** : p-value < 0.05, * : p-value < 0.1.
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Quasi-Panel of Consumers

The Survey of Consumers does not follow consumers over time. Therefore, I could not
allow for individual-specific fixed effects but rather consider average and /or median inflation
expectations. I now group the survey respondents into four groups, based on their income.
The SoC provides data on this starting in the last quarter of 1979.

Table B8 shows the results. The first two columns report the results for the split point
in 1990, and the third and fourth column for the split point in 1995. We see that the
estimated attention levels using this quasi panel are similar to the ones obtained using

average expectations (Table 1).

Table B8: Regression results of equation (8), quasi-panel

Survey of Consumers
< 1990 > 1990 < 1995 > 1995

3 0.77 0.33 0.70 0.29
se. (0.0934) (0.0263) (0.1078) (0.0289)
N 160 480 240 400

Note: This table shows the results from regression (8), estimated using the Blundell and Bond (1998)
estimator, for consumers grouped into four groups, based on their income. The standard errors, reported in
parentheses, are robust with respect to heteroskedasticity and serial correlation.

Table B9 shows the results of regressions (9) and (10) (first column), as well as of the joint
regression (A14), using this quasi panel of consumers. We see that the results are robust and

that there is indeed a significantly positive relation between attention and inflation volatility,

as well as between attention and inflation persistence.
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Table B9: Attention, inflation volatility and inflation persistence

Survey of Consumers

Estimator Separate Joint
B 0.13** (.13
s.e. (0.0106)  (0.0126)
¢ 0.20%* (.12
s.e. (0.0787)  (0.0620)
N 121 121

Note: This table shows the results of regressions (9), (10) (first column) and (A14) (second column) using a
quasi panel of consumers. The attention parameters have been estimated using the BB-estimator. Standard
errors are robust with respect to heteroskedasticity. *** : p-value < 0.01, ** : p-value < 0.05, * : p-value <
0.1.
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Volatility and Persistence of Inflation Expectations

Table B10 shows the results of regressions (9) and (10) using the volatility and persistence of
inflation expectations instead of actual inflation as independent variables. Standard errors

are robust with respect to heteroskedasticity.

Table B10: Attention, inflation volatility and inflation persistence

Survey of Professional Forecasters Michigan Survey
Estimator Blundell-Bond Pooled OLS OLS
B 0.14** 0.16** 0.13***
s.e. (0.0153) (0.0098) (0.0173)
¢ 1.06™** 1.21%* 0.22%**
s.e. (0.1272) (0.0838) (0.0689)
N 165 165 164

Note: This table shows the results of regressions (9) and (10) using the volatility and persistence of inflation
expectations instead of actual inflation as dependent variables. Standard errors are robust with respect to
heteroskedasticity. *** : p-value < 0.01, ** : p-value < 0.05, * : p-value < 0.1.
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Window Length

As predicted by the underlying model of optimal information acquisition, I showed that there
is indeed a positive relationship between attention to inflation and inflation volatility, as well
as between attention and inflation persistence. In the baseline specification, I relied on a
rolling-window approach in which every window was 10 years. Tables B11 and B12 show

that these results are robust to using different window lengths, namely 5 and 15 years.

Table B11: Attention, inflation volatility and inflation persistence

Survey of Professional Forecasters Michigan Survey
Estimator Blundell-Bond Pooled OLS OLS
B 0.13% 0.15% 0.13%*
s.e. (0.0456) (0.0171) (0.0410)
¢ 0.71 0.52*** 0.42%**
s.e. (0.4391) (0.0458) (0.1556)
N 185 185 184

Note: This table shows the results of regression (A14) using windows of 5 years each. Standard errors are
robust with respect to heteroskedasticity. *** : p-value < 0.01, ** : p-value < 0.05, * : p-value < 0.1.

Table B12: Attention, inflation volatility and inflation persistence

Survey of Professional Forecasters Michigan Survey
Estimator Blundell-Bond Pooled OLS OLS
B 0.01 0.01 0.07*
s.e. (0.0124) (0.0115) (0.0136)
¢ 0.90*** 1.00*** 0.43**
s.e. (0.0603) (0.0552) (0.0707)
N 145 145 144

Note: This table shows the results of regression (A14) using windows of 15 years each. Standard errors are
robust with respect to heteroskedasticity. *** : p-value < 0.01, ** : p-value < 0.05, * : p-value < 0.1.
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Attention over Time

Figure B2 shows the estimated attention levels, v, (blue-solid line) from the SPF consen-
sus forecasts, together with the volatility of GDP deflator inflation (black-dashed line). We
clearly see the aforementioned decrease in attention over time, as well as the positive corre-

lation of attention and inflation volatility.

Figure B2: Attention and Inflation Volatility over Time
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Notes: This figure shows the estimated attention levels, v, (black-solid line) from the SPF consensus forecasts,
together with the volatility of GDP deflator inflation (blue-dashed lines).

AR(2) Beliefs

In the main part of the paper, I assume that agents believe that inflation follows an AR(1).
I now show that the main results are unchanged when instead assuming that agents believe
that inflation follows an AR(2).

Assume agents have a law of motion of demeaned inflation given by

T = Q17—1 + QoMo + 14, (A16)

and that they receive signals of the form s; = 7; + ¢;, and the disturbances v and € are i.i.d.

zero-mean normally-distributed random variables with time-invariant volatilities.® Following
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the arguments in Hamilton (1994), the steady state Kalman filter then yields:

T o k
L o1 @2 S I (me+ e —mh1) - (A17)

e e
Tt L0 T 1jt—1 ks

The second equation, shifted one period backwards, yields
7Tt6—1|t—1 = Ti_qjt—2 + k2 (7Tt—1 + €1 — 7Tte_1‘t_2> , (A18)

which we can then plug into the first equation to obtain an expression for the one-period
ahead expectations g

7Tte+1\t = ¢17Tt6|t—1 + ¢27Tte—1|t—2 + k1 (7Tt - 7T1te\t—1) + i@/ (7715—1 - Wte—l\t—z) + Ug, (A19)
=p2ko
where k; and ky are the coefficients in the Kalman gain matrix (denoted by K in Hamilton
(1994)), and u; = ki€ + Ka€e;—1. I consider household average and median expectations when
estimating regression (A19), and I include an intercept. To account for serial correlation in
the error term, I apply the Newey-West estimator using four lags (Newey and West (1987)).
Table B13 shows the results.

When using the sum of the two updating gains, k; + Kb, as the measure of attention,
we see that attention clearly decreased from the period before the 1990s to the period after
the 1990s. Before 1990, the sum of the two updating gains when focusing on average ex-
pectations is 0.51 (with s.e. of 0.13, so statistically significantly different from 0 at the 1%
significance level). After 1990, this measure of attention decreased to 0.16 (again, statisti-
cally significantly different from 0 at the 1% significance level). When focusing on median
expectations, the sum of the two before the 1990s is 0.341 and it decreased in the period
after 1990 to 0.12. This decrease in attention—measured as how strongly households update

their expectations—is consistent with the findings in the main text in Section 2.
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Table B13: AR(2) perceived law of motion

Michigan Survey

Average Expectations Median Expectations
pre 1990 post 1990 pre 1990 post 1990

T 0.86 0.30 0.446 0.21

se.  (0.167)  (0.084)  (0.107)  (0.0599)
K, -0.35 0.14 -0.105 ~0.0889
se.  (0.156)  (0.082)  (0.112)  (0.0529)
b1 1.11 0.88 1.09 0.82

se.  (0.178)  (0.100)  (0.226)  (0.127)
bs  -0.413 -0.136 -0.276 -0.166

se.  (0.190)  (0.083)  (0.2203)  (0.085)

Note: This table shows the results of regression (A19) for household average and median expectations.
Standard errors are robust with respect to heteroskedasticity and serial correlation (Newey-West with 4
lags).

Furthermore, the estimates in Table B13 show that none of the estimated coefficients that
arise due to the AR(2) assumption—the estimates for K5 and ¢o—are statistically significant
at the 1% level (often, not even at the 5% or 10% level). When estimating attention in exactly
the same way as in Section 2, i.e., computing attention as %, I obtain estimates that are
very close to the ones in the main text where I ignore the effects arising from the second
lag of inflation in the perceived law of motion. For average expectations, I estimate for the
period before 1990 an attention parameter of 0.78 (it was 0.75 in the main text), and for the
period after 1990 a value of 0.34 (0.31 in the main text). For median expectations, I obtain
attention estimates of 0.41 for the period before 1990 (it is 0.43 in the main text) and 0.255
for the period after 1990 (0.24 in the main text). These findings give empirical support to

the assumption that the perceived law of motion for inflation follows an AR(1).

B.2  Other Measures of Attention

In this section, I provide complementary evidence to the one presented in Section 2 based on
news coverage, based on the share of survey respondents that answer "I don’t know" when

asked about their inflation expectations, and based on assessing the accuracy of nowcasts of
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inflation.

News Coverage of Inflation

Figure B3 shows the relative frequency of the word "inflation" among all words in two major
U.S. newspapers (blue-dashed lines), the New York Times (left panel) and the Washington
Post (right panel), together with the annual U.S. CPI inflation (black-solid lines). It is
evident that news coverage is higher in times of high and volatile inflation as was the case
during the 1970s and early 1980s. Moreover, the figure suggests that the public’s attention
to inflation—proxied here by news coverage—has not always been as low as in recent years,
but declined over time.

In Figure B4, we see that a similar picture emerges when looking at the coverage of
"inflation" in books, according to Google Books Ngram Viewer. In the left panel, we see that
"inflation" is covered more frequently in English books written in times of high inflation. But
this is not simply a U.S. phenomenon. To see this, I show the same statistic for books written
in Spanish for the word "inflacion". To contrast this with inflation, the black solid line shows
the average inflation (in logs) of the four largest Spanish-speaking countries, weighted by
their 2020 population size. These are Argentina, Colombia, Mexico and Spain. Again, we
observe that attention to inflation—measured by book coverage—is higher in times of high

and volatile inflation.
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Figure B3: News Coverage of Inflation
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Notes: This figure shows the relative frequency (blue dashed lines, right axis) of the word “inflation” in the

New York Times (left) and the Washington Post (right). The black solid line shows annual U.S. CPI inflation
(left axis).

Figure B4: Book Coverage of Inflation
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Notes: The blue dashed lines show the frequency of the words “inflation” and “inflacién”, respectively, in

English and Spanish books, according to Google Books Ngram Viewer. The black solid line shows the
corresponding inflation rates.
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Households answering "I don’t know"

Another potential measure of people’s inattention is to see how the share of survey re-
spondents that answer the question about their inflation expectations with "I don’t know"
changes over time. The Michigan survey provides these shares. Following a rolling-windows
approach, I compute for each 10-year window the estimated attention parameter 7; as well as
the average share of households within these 10 years that say "I don’t know". When using
average expectations to estimate 7, I find that the two are strongly negatively correlated
with a correlation coefficient of -0.4. When regressing the share of "don’t know" respondents
on the estimated attention parameter, I obtain a regression coefficient of -7.23 (p-value of
0.010). When controlling for the window-specific inflation volatility, autocorrelation and
average inflation rate, the regression coefficient is -5.64 with a p-value of 0.016. When using
median expectations to compute 7, the results are even slightly stronger. The raw correla-
tion is -0.47, the regression coefficient without controls is -4.29 with a p-value of 0.000, and
when adding controls it equals -3.17 with a p-value of 0.031. These results indicate that
inattention (as measured by the share of respondents answering "I don’t know") is lower in
times my measure of attention, v, is higher. Thus, these findings support the view that my

measure of attention indeed captures people’s attention to inflation.

Accuracy of Nowcasts

In a setup in which the agent cannot distinguish between a trend and a cyclical component
of inflation with time-varying volatilities of these two components, if the trend component’s
contribution to overall inflation increases, the agent’s forecast would become more responsive
to current inflation, too, similarly to an increase in the attention parameter . To differenti-
ate these two models, I therefore now also consider nowcasts of inflation and their accuracy.
The optimal attention choice problem presented in Section 2 says that more attentive agents
receive more precise signals about current inflation and should therefore make smaller now-

cast errors in times of high attention. This prediction is exclusive to the proposed model of
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attention and does not apply to the alternative model of the trend and cycle component of
inflation. Using the nowcasts from the Survey of Professional Forecasters, I now test this
prediction of the model. To do this, I take the absolute value of forecast errors of current
inflation or the squared forecast errors as my two measures of the accuracy of the forecast-
ers’ nowcasts. I then compute the average across all forecasters and estimate a time series
of these average forecast errors using a rolling-windows approach where each window is 10
years long. Similarly, I estimate the window-specific volatility and persistence of perceived
inflation. Consistent with my theory of attention, I find strong negative correlations be-
tween inflation volatility and forecast errors, as well as between inflation persistence and
forecast errors. This holds for both measures of forecast errors, i.e., for the absolute values
and the squared values of forecast errors. The correlations are indeed quite strong. For
the squared forecast errors, I find a correlation with inflation persistence of -0.59 and with
inflation volatility of -0.26. For the absolute values of forecast errors, the correlation with
persistence is -0.65 and with inflation volatility -0.41. These results are consistent with the
recent findings in Weber et al. (2023) who find that households that report to pay more
attention to inflation have inflation expectations that are much closer to the actual level of

inflation.
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C Model Details and Derivations

In this Appendix, I derive the New Keynesian Phillips Curve and the aggregate IS equation
under limited attention. To nest the case of positive trend inflation (see Section 4.3.3), I
do this for the general case that allows for an arbitrary steady state inflation rate, following
Ascari and Rossi (2012) who derive the New Keynesian Phillips Curve with positive trend
inflation with Rotemberg price adjustment costs (Rotemberg, 1982). A key assumption that
I make throughout the following derivations is that firms set their prices optimally for a
given inflation expectation, and these inflation expectations are provided by forecaster, as

in Adam and Padula (2011).

Households. There is a representative household obtaining utility from consumption and

disutility from working, with lifetime utility

l—0o

o> 14+v
Ey» 87 {Of _ gt 1 (A20)
t=0

1—0 1+v

where C} is consumption of the final good, H; is hours worked, [ is the household’s time
discount factor, and E, denotes the household’s subjective expectations operator based on
information available in period t. Z; are exogenous preference shocks. The parameters o
and v pin down the relative risk aversion and the inverse Frisch labor elasticity, respectively.
U is the utility weight on hours worked.

Households maximize their lifetime utility subject to the flow budget constraints

1+ TH
Coot By =wiHy + = ;tl B, 1+ P%’ for all ¢, (A21)

where B, is the real value of government bonds, w; the real wage, 7; is the net inflation
rate, and i; the nominal interest rate. T denotes lump-sum taxes and transfers from the

government.
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Maximizing (A20) subject to (A21) yields the Euler equation

N L, 1
207 = Bt E | Zea Gy (A22)
t+

and the labor-leisure condition

w,C; = UHY, (A23)

Final goods producer. There is a representative final good producer that aggregates the

intermediate goods Y;(j) to a final good Y}, according to

y; = ( /0 1 mﬁldj) o (A24)

€e—

with € > 1. Nominal profits are given by P, (fol Yi(7) eldj> - fol P,(j)Y;(j)dj, and profit

maximization gives rise to the demand for each variety j:

Yi(j) = (Pf@)en (A25)

Thus, demand for variety j is a function of its relative price, the price elasticity of demand

e and aggregate output Y;. The aggregate price level is given by

P = ( /0 1 B(j)“dj) o (A26)

Intermediate goods producers. Intermediate producer of variety 7 produces output

Yi(7) using labor Hy(j) as its only input
Yi(5) = Hi(j)- (A27)

All intermediate producers pay the same wage w; and a sales tax (or subsidy) 7;, which in

steady state is set such that profits in steady state are 0. These taxes are given back to firms
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in a lump-sum fashion, denoted t(j). Taxes are assumed to be constant in the efficient
economy, i.e., absent price rigidities, but fluctuate around their steady state in the economy
with price rigidities in order to give rise to exogenous cost-push shocks.

Each intermediate firm has two managers: one is responsible for the firm’s forecasts and
the other manager sets the price of firm j given these forecasts, similar to the setup in, e.g.,
Adam and Padula (2011).

When adjusting the price, the firm is subject to a Rotemberg (1982) price-adjustment
friction. Their per-period profits (in real terms) are given by

-nr) (B) - wn) -4 (R - ) v, (s

where ¢ > 0 captures the price-adjustment cost parameter. They set prices to maximize

Profitsold) = £4 > Do, [(1 ~ap) (B2 3 et - 5 (0 —1) i tf(j)] ,

Pt Ft 2 Ptfl(.j)

t=0

(A29)
where Dy, = [ (g—(’])_ is the stochastic discount factor (for simplicity, I assume that firm
managers are not subject to preference shocks), me¢, = w; denotes the real marginal cost
which is the same for every firm. Using the production function to substitute for H,(j) and

the demand for firm j’s product from the final goods producer, the corresponding first order

condition is then given by

e () e (B2) T o (71 2 (330
(&) Chd ) 5w

+ BYE] . (A31)

where T, =1 — 7.

Government. The government imposes a sales tax 7; on sales of intermediate goods, issues

nominal bonds, and pays lump-sum taxes and transfers T} to households and ¢'(5) to firms.
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The real government budget constraint is given by

144, TH
A R (A32)

B, = B,
t t—1 10, P,

Lump-sum taxes and transfers are set such that they keep real government debt constant at

the initial level B_;/P_, which I set to zero.

2
Steady State. The resource constraint is given by Y; = Ct+% (% — 1> Y;. With steady

state inflation denoted by II, it follows that in steady state we have
_ Y = 2
C=(1- §(H -1)*)Y. (A33)

From the production function, we have Y = H and marginal costs are equal to the real wage,
mc = w. Given the assumption that intermediate producers receive the subsidy 7 which is
set to induce the efficient steady state, it follows that mc = w = 1. Since all firms set the
same price in steady state, it follows from the intermediate producers’ first-order conditions,
that

me = d=mle=1 + II(IT — 1) 1(1 - B), (A34)

€ €
which implies that the steady state subsidy is equal to

T:1—T:6_¢(H€__1)1H(1_5). (A35)

From the labor-leisure equation and the resource constraint, we obtain

1

1 v+o
Y = (qj( _z(ﬁ_I)Z)(,) . (A36)

2

Linearization. Linearizing the Euler equation (A22) yields

G =FEi— ¢ (it — Eympyy — (z1 — Etzt+1>) ; (A37)
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where ¢ =

S

. Linearizing the resource constraint, we obtain

~ o yl-1i
Yt = t+1_%(ﬁ_1>

2 T, (A38)

where m; now denotes inflation in deviations from its steady state value. Plugging this into

(A37), we get

Y(IT— I
1—4(I-1)

@t = Et??tﬂ + 2 [Wt - Etﬂ'tﬂ] - (gt - EﬂTtJrl - (ZAt - EtZt—i-l)) . (A39)

In order to express this in terms of the output gap, rather than output, we have to solve for
the efficient output that prevails in the economy absent price rigidities (denoted by a "*").
From the production function, we have Y;* = H;. The real wage is constant w; = 1. From
the labor-leisure equation (A23), we get that potential output is therefore also constant and

equal to

Y= U (A40)

Thus, potential output in log-deviations is 0. The Euler equation in the flexible-price econ-

omy is therefore given by

0=—¢p (rt —(z — Etztﬂ)) ) (A41)

Since the natural rate is defined as the real rate that prevails under flexible prices, r, it
follows that

ri =% — Bz (A42)

Substituting 2, — E;z,4q with 7 in (A37) and using that 7, = y?*, since potential output in

deviations from steady state is 0, yields the aggregate IS equation

Qa - a H - 1 H ~ . ~ - ~
yf (- Etythr]l) + Q/J(w 1:[ ) 1)2 |:7Tt — Etﬁt+1i| — @ <Zt — Etﬂ—t—‘,-l - (Zt - Etzt+1)) . (A43)
2
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I assume for the most part of the analysis that output gap expectations are rational, Etyfﬁ =
Eyt", and that households believe that inflation follows an AR(1) process and that they
receive signals of the form s; = m; 4+ &, with normally distributed noise ¢; (see Section A for
details). For tractability, I abstract from noise shocks and therefore assume that ¢, = 0 for
all t but that the household behaves as if there was noise. This then gives rise to the law

of motion for inflation expectations stated in equation (13). Taking everything together, we

can therefore write

(I = DT

9ap _ ppo99P _
Yy tYrr1 1_ %(H — 1)2

[ﬂ't - 7Tt6+1\t} - (it - 7Tte+1\t - Tf) . (A44)
In the case of zero trend inflation, I = 1, this collapses to
yi = Etyfiﬁ) - (it - 7Tt6+1\t - T?) ) (A45)

as stated in equation (12).
In order to derive the Phillips Curve, we need to linearize the intermediate producers’

first-order condition. This condition is given by

() e () () iy e

g g

~
1 11 117

oot () Chiy =) By mor v 9
N ~ L
The linearization of the terms [ to I'V yields
It (e=1IT,—e(e—1)TH + (e — )eTh (A48)
IT:  e(me,— (L+6)p + (1+e)py) (A49)
11 — I — 1)p, — @115 + (200 — )5, (A50)
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IV  BYIPE!r], + ByI(I — 1) [(1 — 0)E{Gis1 + (0 — D)7 (A51)

oIl — 1)

m (Egﬂtﬂ - 7Tt> +Elnl,, + D — 1/7\%] ) (A52)
2

where I used the linearized resource constraint to arrive at the expression I'V. When trend
inflation is zero, II = 1, the expression IV becomes simply ,B@DE,? Wf 41+ Since, I focus on
the case o0 = 1, the terms relating to output in expression IV drop out. Thus, the only
reason why prices may differ across firms j is due to different forecasts of future inflation
(either of aggregate or of firm-specific inflation). Following the assumption in Adam and
Padula (2011), I assume that these forecasts are provided by forecasters that are different
from the price setting managers. Given that there are no idiosyncratic shocks, I assume
that the forecaster of firm j expects firm-specific inflation to be equal to aggregate inflation,
Elnl = Elm, 1. These forecasters then form their inflation expectations in the same way
as households and as detailed in the limited attention problem in Section 2. All forecasters
receive the same signal, and I assume that this signal is perfectly accurate but forecasters
perceive the signal as being noisy. Therefore all forecasters form their expectations equally.
Note, that a weaker assumption would be sufficient to arrive at the following results: namely,
that all forecasters receive the same signal.” Thus, ]_:7{ 77,{ = Ei Tl = Etﬂ-t+1. Therefore, all
price setters set the same price, ﬁi = p;. Thus, the belief that firm-specific inflation coincides
with aggregate inflation is satisfied in equilibrium, which confirms the forecasters’ belief and
she therefore does not have an incentive to update that belief.

Using this, and

YA = DI
1— 2(IT—1)2

77/7}325 = (1 + V)@\t - T, (A53)

which follows from the labor-leisure equation, the production function and the resource

constraint, we then obtain the following Phillips Curve with trend inflation and limited
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attention:

e(1+v)

7 =C 5 oo 4 5ﬁ2ﬂf+1‘t + U + E7p ), (Ab4)
where
¢= . (A55)
— — ByII(II—1)2 (I(TT—1)
I =1) + 1-2(-1)2 - 1-2(11-1)2
= — ATT/(T w< 1 — 1)
==pI(IT-1) 1—1—1_9(1:[_1)2 , (A56)
2
as stated in Section 4.3.3, and with the cost-push shock defined as u; = —%ft For the

case of zero trend inflation, we get ( =1 and = = 0, so that the Phillips Curve reduces to
= P+ Ky ™ 4 g, (A57)

which is equation (11).
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D Analytical Results and Proofs

To see how lower attention weakens the effectiveness of forward guidance, consider the fol-
lowing stylized experiment.® The economy is hit by a negative natural rate shock in period
t = 0 that pushes the nominal interest rate to the effective lower bound, i.e., rj < 0 and
1o = —t. In t = 1, the natural rate returns to its steady state value and stays there indef-
initely, r}' = 0 for all ¢ > 1. From period ¢ = 2 onwards, the output gap, and the real rate

gap

are back at their steady states, v/ = 0 and i; — =0 forall t > 2.

Tt
To model forward guidance, the real rate is assumed to be below the natural rate in ¢t = 1.

To make it comparable across different degrees of attention, I impose that

r = il — 7'[';‘1 < 0 (A58>

9 Hence, forward guidance here means to

is the same for all v and known in advance.
announce a certain value for the real rate. I discuss the implications of forward guidance via
the nominal rate in section D.1. In the following, I assume that (—i — r{ + 1) is negative,
which means that the announced policy, captured by r; < 0, makes up for the binding lower
bound in ¢t = 0, captured by —i —rj > 0.

Given the real rate r; and the fact that y5* = 0, the Euler equation in ¢t = 1 determines

the output gap in period 1 as
v = —p(r1) > 0. (A59)

Equation (A59) captures the make-up policy: by keeping the real rate below the natural
rate, output is above potential after the lower-bound constraint stops to be binding.

In ¢t = 0, the ELB binds and the natural rate is negative. Thus, the Euler equation in
t =0 yields

vy = - (r) = (—i— i —17) (AGO)
——
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Substituting the law of motion for inflation expectations
7Tf|o =(1- 7)”8\-1 =+ o, (A61)

into the Phillips Curve

B

K
1=y +——ys™ A62
1 5’7( )61 0 (A62)

1 — By

o =

yields an expression for inflation expectations:

-7

e Ry gap
T Ty

o —_— : A
Toj-1 T 7 57?/0 (AG63)

Putting everything together, we arrive at the following result.

PROPOSITION 2. The output gap in the period when the shock hits, t = 0, is given by

a e(1—p6v) | . p(l—1)
yd? = — —i— "]+ e Ab64
0 1_7(ﬁ+90/f)[ 0 1] 1_7(ﬁ+905) 0]-1 ( )
and inflation in t = 0 is given by
PR S S SN, [0 QY o — A ')
L —(B + pK) L—By  1—9(B8+pk)

Proposition 2 captures the effectiveness of forward guidance on the output gap and in-
flation in the period when the shock hits. Assuming (1 — v (8 + ¢k)) is positive makes sure
that forward guidance has a stimulating effect on output and inflation in ¢ = 0. Proposition
2 captures several channels how a change in attention affects the economy’s response to

forward guidance, which I discuss in the following two corollaries.
Corollary 1. Lower attention weakens

(i) the negative effects of the shock,
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(i1) the positive effects of forward guidance,
(#i) the positive effects of a decrease in the lower bound —i

on the output gap and inflation.

P57 and L) in front of

Corollary 1 follows from the fact that the terms T Gron) Ty v

[—i — 1y + 71] are both increasing in 7. Points (i) and (i) capture the main trade off of
lower attention. While lower attention has a stabilizing effect via more anchored inflation
expectations (point (7)), it renders forward guidance less effective (point (i7)). The reason
why forward guidance becomes less effective as attention declines is because inflation expec-
tations increase less in response to the announced policy, and thus, the real rate remains
higher. Point (ii7) illustrates an additional drawback of lower attention. A reduction of
the effective lower bound, —i, is less stimulating if agents in the economy are less attentive.
Thus, going from a zero lower bound to a lower bound in negative territory, as conducted in
several advanced economies over the last ten years, becomes less effective in terms of stimu-
lating output and inflation if the public is inattentive (consistent with the exercise in figure
5). Away from the lower bound, point (¢iz) implies that the effectiveness of conventional
monetary policy via the nominal interest rate becomes less effective as attention declines.
How attention matters for the transmission of prior inflation expectations on the output

gap and inflation is ambiguous, as the following Corollary shows.
Corollary 2. Lower attention

(i) weakens the positive effect of higher prior inflation beliefs, Toj—15 O the output gap if
and only if,
(B+ pr) > 1, (A66)

(i1) weakens the positive effect of higher prior inflation beliefs on inflation if and only if

BB  elBten) -1 (A67)
(1=87) (1 =58+ k)
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Overall, the role of attention for the effects of higher prior beliefs on output and inflation
is ambiguous. This is mainly the case because, on the one hand, lower attention implies that
agents put more weight on their prior beliefs. On the other hand, as discussed previously,
lower attention leads to more stable inflation overall, thus, weakening the effects of prior
beliefs.

Given the calibration in Table 4, conditions (A66) and (A67) both hold for all v < 0.99.
The effects of changes in 7, however, are numerically small. Thus, an increase in the average
inflation rate—which increases average prior beliefs—is a promising monetary instrument to
combat the loss of control via forward guidance as attention declines. By ex-ante increasing
the average inflation rate, the policymaker not only supports higher inflation expectations
and thus, lower real rates for a given nominal rate, but also gains additional policy space

through the increase in the average nominal rate.

D.1 Extensions

I now show that all the results go through when relaxing the assumption that p, = 1 and
also discuss how forward guidance via the nominal (instead of the real) interest rate changes
the results and I also allow for attention heterogeneity across firms and households. We
consider the same stylized experiment but now the law of motion for inflation expectations
is given by

o = (L = p)T + pr(1 — 7)1 + prymo, (A68)

which can be substituted into the Phillips Curve:

g _ K o
mo=———((1—p)T+p:(1 =)75_1) + ——y3". A69
0= = (L= p)m 4 pr (1= )i 0) + Tt (A69)
Thus, inflation expectations are given by
1— m 7r 1-— e Rpx a
"o = pr_~ pr(1=7) PrY_ gop (A70)

a1 +
1—Bpey”  1—=Bpey 71— Bpay™®
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Putting everything together, we arrive at the following Proposition.

PROPOSITION 3. The output gap in the period when the shock hits, t = 0, is given by

gap __ _ 80(1_ﬁ:0ﬂ”7) s an
% 1= pzy(B + oK) == ) (AT1)
¥

1— Pn’)/(ﬁ + 90/'?) [(1 - pw)ﬁ' + pw(l - 7)7T8|—1}

and inflation in t = 0 is given by

o K o n B B % _
T T S (Bt o) g ] (=) [1 — Bpxy 1 py(B+or)] " (AT2)
el =) | = T |
1= Bpy 1= pay(B+ k)

Proposition 3 captures the effectiveness of forward guidance on the output gap and infla-
tion in the period when the shock hits. The assumption that (1 — p,v (8 + ¢k)) is positive,
makes sure that forward guidance, i.e, a lower r; has a stimulating effect on output and
inflation in ¢ = 0. Proposition 3 captures several channels how a change in attention affects

the economy’s response to forward guidance, which I now collect in a series of corollaries.
Corollary 3. Lower attention

(i) weakens the negative effect of the shock on impact,

(i1) weakens the effects of forward guidance on the output gap and inflation,

(i1i) weakens the stimulative effects of a decrease in the lower bound —i.

w(l—ﬁpw)) and R 7 in front of

Corollary 3 follows from the fact that the terms o (Fion o (Fom

[—i — r{ + 1] are both increasing in 7. Points (i) and (ii) capture the main trade off of
lower attention. While lower attention has a stabilizing effect via more anchored inflation
expectations (point (7)), it renders forward guidance less effective (point (i7)). The reason
why forward guidance becomes less effective as attention declines is because inflation expec-

tations increase less in response to the announced policy, and thus, the real rate remains
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higher. Point (7i7) illustrates an additional drawback of lower attention. A reduction of
the effective lower bound, —i, is less stimulating if agents in the economy are less attentive.
Thus, going from a zero lower bound to a lower bound in negative territory, as conducted
in several advanced economies over the last ten years, becomes less effective in terms of
stimulating output and inflation if the public is inattentive. Note, that a decrease in the
perceived inflation persistence, p,, has the exact same implications as a decrease in 7.

The next corollary discusses how changes in attention affect the role of long-run inflation

beliefs on the output gap and inflation.

Corollary 4. Lower attention weakens the positive effects of higher long-run inflation beliefs

7 on output and inflation,

Corollary 4 says that higher long-run beliefs have a positive effect on inflation and the
output gap, but lower attention weakens these effects. However, as long as v (6 + ¢k) < 1,
a higher p, mutes the effects of 7 on the output gap. Since this condition is usually satisfied
and because p, is in general close to 1, the role of high long-run inflation beliefs is quite
weak. In the limit case p, — 1, long-run beliefs become irrelevant.

How attention matters for the transmission of prior inflation expectations on the output

gap and inflation is ambiguous, as the following Corollary shows.
Corollary 5. Lower attention

(i) weakens the positive effect of higher prior inflation beliefs, Toj—15 O the output gap if
and only if,

pr (B +or) > 1, (AT3)

(ii) weakens the positive effect of higher prior inflation beliefs on inflation if and only if

P (IOWﬁ - 1) Prf (Pn(ﬁ + 90&) — 1> > 0. (A74)
(1—Bpsy)° (1= pay(B + 9K))”
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Overall, the role of attention for the effects of higher prior beliefs on output and inflation
is ambiguous. This is mainly the case because, on the one hand, lower attention implies that
agents put more weight on their prior beliefs. On the other hand, as discussed previously,
lower attention leads to more stable inflation overall, thus, weakening the effects of prior
beliefs. This can also be seen in the discussion of the Phillips Curve, see Proposition 1.

Given the calibration in Table 4, conditions (A73) and (A74) both hold. The effects of
changes in 7, however, are numerically small. Thus, an increase in the average inflation
rate—which also increases average prior beliefs—is a promising monetary instrument to
combat the loss of control via forward guidance as attention declines. By ex-ante increasing
the average inflation rate, the policymaker not only supports higher inflation expectations
and thus, lower real rates for a given nominal rate, but also gains additional policy space
through the increase in the average nominal rate. Higher average inflation, however, is also
costly. In the analysis of optimal policy, later on, I will explore this trade off and characterize

the optimal inflation target for different levels of attention.

D.1.1 Forward Guidance via Nominal Interest Rates

So far, forward guidance was characterized as a promise to keep the real rate low. Now,
assume that forward guidance is conducted via promising lower nominal rates instead. Thus,
11 will be fixed across different . For simplicity, I focus on the case with p, = 1 and mo—1 = 0.

It follows from the Euler equation in t = 1 that

= —p (i — (1 =7)ym —ym). (A75)
The Phillips Curve in ¢ = 1 yields
(1 - ﬁy)’}/ K gap
= A
T 1_6'}/7T0+1_67y1 ) ( 76)
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so that we get an expression for y{* in terms of mq:

. p(1=py) . 1+~ -5)
yl? = — 11+l —7)y To ATT
' L= (B + ¢r) LAk ey (A7)
Given o = V70, the Phillips Curve in ¢t = 0 yields
Kk gap
Ty = Yo > ATS8
and hence, 7{;, = Ifgvyg“p . Plugging this into the Euler equation in ¢ = 0 gives
a a . /ﬁ;f}/ a n
ygp:Eoyfp—go(—g—1_Bﬁyyé’p—r0>. (A79)

Solving for y§“” leads to the following Lemma.

LEMMA 6. Forward guidance via the nominal interest rate yields the following output gap

gap __ Al |:_ ¥ (1 — B’Y)

Yo ! = 1_7(“%)@1—@(—@—7"3)], (A80)

and inflation

1 —
n= g [_1 & (wﬁ @@“ ‘%0<—i—7“3>]7 (A81)
where
A= 1 : (A82)

- 1+~(1-0) K K
1—p(1 - 7)71—77(5-5-@%) -8y lcp—ﬁvv

Given the calibration in Table 4, A; is positive and increasing in . Thus, promising lower
future nominal interest rates can indeed stimulate the economy. But similar to the case in
which the policy maker commits to a certain future real rate, forward guidance becomes less

effective when agents are less attentive. In fact, all three results from Corollary 3 go through.
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Recall equation (A77):

1+~(1-5)

gap _ 90(1_B’7) T
L—y(B+ k) "

v 1—v(B+ ¢r)

i1+ (1 =)y (A83)

Note, that the first term becomes less negative as 7y declines. Given the calibration in Table
4, also the second term decreases as attention declines. Thus, for a given m, a particular
11 has weaker effects on the output gap in t = 1 at lower levels of attention. Since lower
attention also weakens the positive effects of forward guidance on g, the output gap (and
inflation) stay lower also in ¢ = 1.

Since inflation in t = 0 and ¢ = 1 is lower at smaller values of v, also T will be lower
and thus, for a given nominal rate i1, the real rate, ry =i, — WSH, will be higher. Hence, to
achieve a certain forward guidance in terms of the real interest rate, the promise in terms of
the nominal rate needs to be larger when firms and households are inattentive. Combining
this with the findings on the effectiveness of forward guidance via the real rate (Proposition
3) shows how lower attention renders forward guidance less powerful even though the promise

in terms of the nominal rate is stronger.

D.1.2 Heterogeneous Attention

So far, I assumed that firms and households are equally attentive. But what if firms and
households differ in their attention to inflation? Let us denote firms’ attention by v and
households’ attention by vy with vg # vg. For clarity, I focus on the case with p, = 1 and
oy = 0 for j € {F,H}.

LEMMA 7. With heterogeneous attention to inflation, the output gap in t = 0 is given by

ygap: _S0<1_B7F>
O 1= Byr — kv

[—i+7r — 1], (A84)

40



and inflation by
_ — PR
1= Byr — kv

o [—i+71 —rg], (A85)

where 1y = i, — 7r26|f 15 the real rate given the households’ expectations.

Lemma 7 shows that a similar result as in Corollary 3 holds under heterogeneous attention

levels.

Corollary 8. Lower attention of either firms or households
(i) weakens the negative effect of the shock on the output gap and inflation on impact,
(i1) weakens the effects of forward guidance on the output gap and inflation,

(i1i) weakens the stimulative effects of a decrease in the lower bound —i on the output gap

and inflation.

The parts concerning the output gap in Corollary 8 follow because the term in front of

the brackets in equation (A84) becomes more negative as either of {yr, vy} increases:

—p(1-B7F)
0|t | _ Bt (A86)
Ovp (1= Byr — KeyH)?
—p(1-B7F)
0 [m] __¢=bw) (A87)
Ovm (1= Byr — mpym)?

—pK

T ra,; i equation (A85) becomes

and the parts concerning inflation because the term
more negative as either of {yp, vy} increases, too.
Thus, if either firms or households (or both) become less attentive, forward guidance

becomes less effective. In fact, the two degrees of attention reinforce each other, as the

following Corollary shows.

Corollary 9. Lower levels of households’ attention to inflation weaken the effectiveness of

forward guidance, especially when firms’ attention to inflation is low, and vice-versa.
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To see this, note that

2 PR
0 [_1—67F—WVH] B —20%k23 <0
POV (1 - Byr — kpye)®

2 | _—p(1-Bvr)
9 [1—/3wp—ww] _ —Bre*[1 = Byp + kovH]

oy (1= Byr — keym)’
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D.2  Proof of Proposition 1

Proof. The New Keynesian Phillips Curve is given by

Substituting

for 7y e yields

_ Roe gap
T = BTy + Ry + e

e e e
Tt = Tpe—1 T (7Tt - 7Tt|t71)

m = (7Tf|t_1 + v (m — ﬂf‘t_l)) + Ky + wy

el = By) = By (1 —7) + ryi™ +u
- B (L =) + Y/ +
Ty =

' (1—57)

B(1—7)
(1—p7)

Uy

— e gap
T = 7Tt|t—1 + +

gap

- TU=py

(A90)

(A91)

(A92)

(A93)
(A94)

(A95)

Now, taking derivatives with respect to y/™", u;, and Tiii—15 respectively, yields the results

(1), (ii), and (iii).
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E  Additional Numerical Results

E.1  Non-Rational Output Gap FExpectations

In this section, I estimate households’ attention to the output gap (using expected unem-
ployment changes as a proxy) and derive the policy implications of non-rational output gap
expectations. I use the Survey of Consumers from the University of Michigan which asks
respondents about what they think will happen to unemployment over the next 12 months.
A drawback of that question is that respondents give a qualitative answer, saying that they
expect unemployment to either "go up", "stay about the same", or "go down". Following
Bhandari, Borovicka and Ho (2022), I translate these qualitative answers into quantitative
answers (see Bhandari, Borovicka and Ho (2022), or Pfiuti and Seyrich (2022) for details).
One assumption I need for this is that I have to impose what "about the same" means. I
assume that survey respondents answer "about the same" when they believe that unem-
ployment will change less than 0.15pp., which is half a standard deviation of unemployment
changes over the period 1978-2019.

I then estimate attention to unemployment, 7Y, in the same way I estimate attention to
inflation in Section 2, and I do so separately for the period before 1990 and the period after
1990. Table E14 shows the results. Attention to unemployment slightly increased from 0.088
before the 1990s (7,<1990 ) to 0.100 after the 1990s (7, >1990). These differences, however,
are not statistically significant, as the last column indicates. Similarly, when I set the break
point at 2000, I estimate attention levels of 0.098 before 2000, and 0.099 after 2000. Again,
the difference between the two is not statistically significantly different from 0. These results
therefore indicate that while there was a strong decline in people’s attention to inflation,
their attention to unemployment did not change.

Now, to understand the policy implications of limited attention to the output gap, I
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Table E14: Attention to unemployment

%,<1990 %,21990 p-val. %,<1990 = %,21990
Estimate 0.088 0.100 0.554
S.e. (0.0379) (0.0263)

Notes: This table shows the estimated attention parameters with respect to unemployment, separately for
the period before the 1990s (7,,<1990) and the period after 1990 (7,,>1990). The last column shows the p-
value for the null-hypothesis that the two coefficients are the same. Standard errors are robust with respect
to serial correlation and heteroskedasticity (Newey-West with four lags).

impose that output gap expectations are given by
IS = ol (- i) (A96)
With these expectations, the aggregate IS equation is given by

i = i = e (i = i = ). (A7)
whereas the Phillips Curve and the Taylor rule remain unchanged.

Figure E5 shows the impulse response functions of the main variables in this economy
after a negative three-standard deviation natural rate shock and with v¥ = 0.1 (I set 4™ to
0.3, as in Section 3 and keep the rest of the calibraton also unchanged). We see that the
inflation-attention traps get exacerbated. The reason is that now make-up policies are even
less effective because not only inflation expectations are backward looking but also output
gap expectations. Thus, even though there is interest-rate smoothing in the Taylor rule which
features some form of make-up policy, this is not effective in stimulating expectations and
thus, the economy remains stuck at the ELB even longer. Furthermore, inflation, inflation
expectations, and now also the output gap stay below their initial values very persistently.

Table E15 shows the implications of limited attention to the output gap for optimal
policy. The upper part of the table shows the optimal inflation target and welfare when
output gap expectations are rational, and the lower part shows the results when output

gap expectations are non-rational. The table highlights the following two main results: (i)
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Figure E5: Impulse Response Functions with Non-Rational Output Gap Expectations
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Note: This figure shows the impulse-response functions of the nominal interest rate (upper-left panel),
inflation (upper-right panel), inflation expectations (lower-left) and the output gap (lower-right) to a negative
natural rate shock of three standard deviations in the case where output gap expectations are given by
equation (A96). The blue-dashed lines show the case for the limited-attention model and the black-dashed-
dotted lines for the rational expectations model. Everything is in terms of percentage deviations from the
respective steady state levels, except the nominal rate is in levels.

limited attention to the output gap increases the optimal inflation target quite substantially
and decreases welfare (independent of the level of 4¥ or 4™), and (ii) higher attention to the
output gap reduces the optimal inflation target and increases welfare. The second result

mirrors the main result regarding attention to inflation: lower attention (to inflation or the

output gap) is welfare deteriorating in the presence of an effective lower bound constraint

on nominal interest rates.
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Table E15: Non-rational output gap expectations

Inflation Target Welfare

Rational E,y;"}

T =0.25 1.18% -0.0053
VT = 0.2 1.20% -0.0054
=01 1.82% 20.0105
Limited attention yfj’l’ﬁ

™ =0.25, v¥ = 0.075 2.46% -0.009
4T = 0.2, 4% = 0.075 3.22% .0.014
AT = 0.2, ¥ = 0.125 2.99% 20.012
4T = 0.1, 4% = 0.125 3.04% 20.013
4T =0.1, 4 = 0.15 2.86% 20.011

Notes: This table shows the implications of limited attention to the output gap for the optimal inflation
target and welfare, for different combinations of ¥ (attention to the output gap) and 4™ (attention to
inflation).

E.2  Different Taylor Rule

To show that the exact specification of the Taylor rule is not essential for the occurence
of inflation-attention traps, Figure E6 shows the impulse-response functions of the nominal
interest rate, inflation, inflation expectations and the output gap for the model in which the

Taylor rule absent the ELB is given by

47



Figure E6: IRFs to Natural Rate Shock for Taylor rule (A98)
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Note: This figure shows the impulse-response functions of the nominal interest rate (upper-left panel),
inflation (upper-right panel), inflation expectations (lower-left) and the output gap (lower-right) to a negative
natural rate shock of three standard deviations. The blue-dashed lines show the case for the limited-attention
model and the black-dashed-dotted lines for the rational expectations model. Everything is in terms of
percentage deviations from the respective steady state levels, except the nominal rate is in levels.
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E.3 Forecast Errors

Angeletos, Huo and Sastry (2021) propose a new test of models that deviate from FIRE.
Namely, that expectations should initially underreact but overshoot eventually. A straight-
forward way to test this is to look at the model-implied impulse response functions of the
forecast error, m 1 — 7} 1> tO an exogenous shock. Figure E7 shows these IRFs. The left
panel shows the IRF of the forecast error after a positive natural rate shock and the right
panel shows the corresponding IRF to a negative natural rate shock. In both cases, we see
an underreaction in expectations, which manifests itself in a positive forecast error after a
shock that increases the forecasted variable, and vice-versa following a negative shock. After
about 5-6 periods, the forecast error response, however, flips sign. This is exactly the even-
tual overreaction, mentioned above and documented in Angeletos, Huo and Sastry (2021).

Thus, my model of inflation expectations matches these empirical findings.

Figure E7: Impulse Response Functions of Forecast Errors
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E.4 No Random Walk

A potential concern with the results stated in Section 3, in particular the inflation-attention
trap in Figure 2, is that these findings are driven by the random walk assumption in the
belief process of the agents. Relaxing the random-walk assumption requires to take a stand
on the perceived average inflation. In this case, where I solve the model around the zero
inflation steady state, this is quite innocuous. But later on, when I focus on Ramsey optimal
policy, this cannot be done anymore without distorting the results, in the sense that agents
might have a mean bias.

Figure E8 shows the same impulse response functions as reported in Figure 2 for the
case of p, = 0.95 and an average inflation of 0. We see a similar pattern, even though
somewhat less pronounced. Inflation is persistently lower under limited attention due to
slowly-adjusting inflation expectations. Expectations are updated even more sluggishly when
pr < 1. Further, this also dampens the initial response in inflation expectations, and thus,
of inflation itself. Therefore, the attention trap is somewhat mitigated and the economy
escapes the lower bound faster than with p, = 1. Nevertheless, the nominal interest rate is

low for longer due to the slow recovery of inflation.

Optimal policy with a bias in inflation expectations. In the main analysis, I have
assumed that agents believe that inflation follows a random walk. Under this assumption,
inflation expectations and inflation coincide on average. In the following, I relax this as-
sumption and assume that the perceived persistence parameter is less than 1, p, < 1. As

discussed earlier, this yields the following inflation-expectations formation

7Tt6+1\t = (1 - pfr)ﬁ- + ,07r7TE|t—1 + prY (7Tt - 7Tte\lt—l) ) (A99>

where 7 captures the long-run expectations of the agent. I set p, = 0.95 and compare

economies with different 7, namely 7 € {0%, 2%, 4%} (annualized).
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Figure E8: Impulse Response Functions
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Note: This figure shows the impulse-response functions of the nominal interest rate (upper-right panel),
inflation (upper-left panel), inflation expectations (lower-right) and the output gap (lower-left) to a negative
natural rate shock of three standard deviations. The blue-dashed lines show the case for the limited-attention
model and the black-dashed-dotted lines for the rational expectations model. Everything is in terms of
percentage deviations from the respective steady state levels, expect the nominal rate is in levels.

Figure E9 shows the optimal inflation target (left panel) and welfare (17) (right panel)
under Ramsey optimal policy for different levels of attention and different mean beliefs, 7.
The blue-dashed lines show the results for the case with p, = 1 (which is the baseline case
discussed above), the gray-dashed-dotted lines show the results for p, = 0.95 and 7 = 0%,
the black-solid lines for p, = 0.95 and 7 = 2%, and the red-dotted lines for p, = 0.95 and
T =4%.

We see that introducing a mean bias in general leads to an increase in the optimal inflation
target and additional welfare losses, independent of 77. This mainly comes from the fact that
pr is now below 1, which dampens the degree of updating captured by . Thus, once the

economy gets stuck at the ELB and the policymaker tries to decrease real rates by increasing
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Figure E9: Mean Bias, Optimal Inflation Target and Welfare
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Notes: This figure shows the average inflation rate under Ramsey optimal policy (left panel) and welfare
(17) (right panel) under Ramsey optimal policy for different levels of attention and different mean beliefs, 7.
The blue-dashed lines show the results for the case with p, = 1 (which is the baseline case), the gray-dashed-
dotted lines show the results for p, = 0.95 and T = 0%, the black-solid lines for p, = 0.95 and 7 = 2%, and
the red-dotted lines for p, = 0.95 and 7™ = 4%.
inflation expectations, actual inflation needs to increase more strongly. Therefore, a lower
pr can exacerbate attention traps when they occur.

Interestingly, the relationship between the optimal target and 7 is non-monotonic in the
level of attention. While, for example, at v = 0.2, the optimal target is highest at 7@ = 0%,

it is highest at 7 = 4% when ~ = 0.05. To understand this, we can write the unconditional

average inflation expectations as

1— 71'_ 7r
e L= pa)T+ peym. (A100)

1 —pﬁ(l _7>

The following Lemma sheds light on how 7 matters for average inflation expectations and

how this depends on the level of attention, 7.

LEMMA 10. For the case p, = 1, average inflation expectations move one-for-one with
average inflation, independent of ~y:

7w =T. (A101)

For the case 0 < p, < 1, average inflation expectations move less than one-for-one with
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average inflation
on* PxY

< on T 1-p(1-7)

<1,

and the strength of this dependency increases with ~y

o*re

or0n > 0.

Average inflation expectations move less than one-for-one with 7

on® (1—pr)
o 1—pa(l—7)

0< <1,

and the strength of this dependency decreases with -y

0?re

omoy

< 0.

(A102)

(A103)

(A104)

(A105)

So, as attention falls, there are several opposing forces at work. On the one hand,

the effect of T on average inflation expectations becomes stronger and thus, also exerts more

pressure on actual inflation via the Phillips Curve. On the other hand, increasing the inflation

target—average inflation—has a smaller effect on average inflation expectations at low levels

of attention. Thus, to increase inflation expectations in this case, the inflation target needs

to increase more strongly, which is of course costly. Comparing the optimal inflation targets

in Figure E9, we see that at low levels of attention the first effect dominates. If 7 is relatively

high, the inflation target is high.
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E.5  Figures to Section 4.3.5

Figure E10: Full Attention, v =1

(a) Optimal Inflation Target

31 T
b —e—Limited Attention
25 ,“ —e—Rational Expectations
\
PRI
LN
N
15 .
.-
1 Te--l
05- N T T
0 oy

-0.5
0.050.1 0.2 0.3
Attention y

(b) Inflation Volatility

0.8+ Pl
o T T Em=all
L
L
0.7 - ~ Tte-s
.
,
.
06- o7 4
R —e—Limited Attention
—e=Rational Expectations
0.5~ 1
045 .

0.3
0.050.1 0.2 0.3
Attention 7

(c) Welfare

0e -
_______ .
-0.005 PR i
.
.
L’
0.01 I3
1
1
-0.015 - 1
]
1
002,
' —e—Limited Attention
é —e—Rational Expectations
-0.025 " 1‘

0.050.1 02 03
Attention ~y

Notes: This figure shows the optimal inflation target (panel (a)), inflation volatility (panel (b)) and welfare
(panel (c)) under Ramsey optimal policy for different levels of attention, including full attention, i.e., v =1
and compares it to the full-information rational expectations counterparts (black-dashed-dotted lines).
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