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Abstract

This paper explores the consequences of “complexity aversion” for macroeconomic
outcomes, using a very tractable model. (i) As inflation and real-income volatility make
planning more complex, complexity aversion generates first-order costs of inflation and
the business cycle, which are much larger than the traditional second-order costs. (ii)
This allows to calculate an optimal long run level of inflation, taking also into account
that workers also dislike nominal wage cuts (in addition to real wage cuts). This yields
an optimal inflation rate in the 1.5-4% range. Surprisingly, a zero lower bound does
not change this optimal inflation much—it would multiply it by a factor of 1.1. (iii)
These considerations in turn alter the optimal monetary policy rules, which should
often ensure completely stable inflation, to the exclusion of other goals, except in times

of very deep recessions.
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1 Introduction

In this paper, I explore the consequences for dynamic macroeconomics of “complexity aver-
sion”, building on the largely static microeconomic theory developed in Gabaix (2025). In-
flation, and business cycle volatility, makes decision-making more “complex”, some thing
that the agents dread. This allows to propose a theory of the complexity cost of inflation
and the business cycle. This also affects monetary policy. The main results are as follows.
The cost of income volatility is much higher than in the traditional model — first order rather
than second order. Volatile income makes planning more error prone, which creates a first
order loss from volatile income. This gives high costs of the business cycle, overcoming a
paradox set out by Lucas (1987), that the cost of the business cycle are minuscule in the
workhorse neoclassical model.

The cost of inflation is much higher — it is first order. One often mentioned cost is that
inflation makes things complicated, as people need to juggle between prices that follow infla-
tion (such as the price of most goods), and other streams that do follow it only infrequently
(e.g. the wage, being adjusted to inflation only once a year, or a fixed-interest rate mortgage,
that is not indexed). The theory leads to first order losses of inflation |r|, rather than, as
in the traditional model (Woodford (2003)), second order losses 72. In calibration, this is
much bigger, and indeed much more in line with people’s intuition.

This changes the optimal level of inflation. One can revisit the important issue of the
optimal inflation target: it trades the first order complexity costs of inflation (which militates
for an inflation of zero), the first order fact that workers are averse to nominal wages cuts;
so that a bit of inflation is useful (and indeed, creates first order gains) in the labor market,
and derive an optimal target. A rough calibration yields 1.5-4%. A chief payoff is to have a
calibratable framework in which those estimates can be made and further refined.

The ZLB doesn’t change much the optimal level of inflation.This optimal inflation is first
derived in an economy without a zero lower bound. Initially, I thought that the threat of
the zero lower bound (ZLB), i.e. the inability of the central bank to set nominal interest
below zero, would increase considerably the level of optimal steady state inflation: the
intuition was that having higher normal-times inflation hence nominal rates leaves “more
room” to cut interest rates to 0. However, a calibration reveals that the ZLB does not
change optimal inflation by much at all: it multiplies it by about 1.1. The reason is that
the impact on interests and output gap on inflation is not so important quantitatively, and
crises (warranting the entry in a very low interest rate zone) are rare enough, that the ZLB
is not so important.

This changes monetary policy. We just saw that complexity aversion leads to “first
order” rather than “second order” losses from inflation, and, under some conditions, of the

output gap. Hence, the central bank’s objective function has a loss of inflation proportional



to|m;| rather than 2. This implies that exactly zero inflation is optimal in a large range of
circumstances, even when this is at the cost of an output gap (this is in the spirit of the

Lasso).

Related literature There is relatively little work on explaining why contracts are simple.
One is Tirole (2009), which offers a cognitive interpretation of the incomplete contracts
with renegotiation & la Hart (1995), but not why simple, static contracts are “simple”.
Another literature, on the lack of indexation, emphasizes asymmetric information: the person
who proposes to index the contract may have more information than the one would has to
accept or reject the indexation (Spier (1992), Hartman-Glaser and Hébert (2020))." The
present mechanism is very different, and centered on complexity, rather than asymmetric
information: the model presented here predicts that even without asymmetric information,
there will still be a lack of indexation. Carroll (2015) proposes conditions under which
optimal contracts are linear, using robustness under the worse-case behavior, which is a
form of infinite risk aversion. In contrast, this paper uses “smoother” preferences, and
emphasizes complexity aversion.

On the theoretical side, this work relates to a number of attacks of complexity. Some are
conceptual interesting, but sadly not very tractable, e.g. using discrete automata (Rubin-
stein, 1998), or sequences of discrete decisions (Gabaix et al., 2006). This paper is closer to
the literature on limited attention, and crucially it adds a new, “complexity aversion” cost to
the psychological description of the economic agent. I draw on earlier work (Gabaix (2014)),
whose emphasis on “sparsity” I share — but the technology in that paper does not generally
generate simple contracts. This sort of model is meant to be reasonable compromise be-
tween naive bounded rationality and fully Bayesian information processing. Other models of
attention or skewed perception of the world include Bordalo et al. (2013), Gagnon-Bartsch
et al. (2018), Schwartzstein and Sunderam (2021). At the opposite end, a fully Bayesian
processing approach is developed in a series of papers by Sims (2003), Matéjka and McKay
(2015), Caplin et al. (2020), Woodford (2020), Khaw et al. (2021). The analysis we propose
here could be applied to those styles of models. A cumulative body of papers show inat-
tention (in particular in its behavioral flavor) is a good candidate for one unifying force in
behavioral economics (see Gabaix (2019) for a survey/manifesto, and Enke et al. (2024) for
new systematic evidence).

There is a recent line of work on complexity, which is largely empirical. A growing body

of work measures how “intuitively complex” setups lead to more “mistakes”, or more pre-

!Those asymmetric information theories predict “stickiness of institutions” rather than simplicity per
se. For instance, if the social normal was, for some reason, to index contracts by 2/3 inflation, then any
deviation from that would be “suspicious”: that arrangement would be hard to get away from, and society
would be stuck with indexing at 2/3 inflation.



cisely, deviations from a baseline simple economic model (Abeler and Jager (2015), Martinez-
Marquina et al. (2019), Oprea (2020), Dean and Neligh (2023), Enke et al. (2023)). Huck
and Weizsécker (1999), Sonsino et al. (2002), Fudenberg and Puri (2023), Enke and Shubatt
(2023), Puri (2025) find lotteries are less tempting when they have more outcomes (so are
more “complex”). Oprea (2024b) finds that this behavior may be linked to complexity rather
risk per se. Those papers however do not trace this phenomenon to some “mistake aversion”.
It would be interesting to revisit them with that angle, especially as “complexity aversion”
and mistake aversion might be (in part) a way to generate risk aversion.

It is clear intuitively a high complexity is a key determinants in mistakes, and this has
been directly or indirectly shown in a number of papers, in all parts of economics. For
instance, in macro, losses from lack of consumption planning can be very high (Augenblick
et al. (2024)), and where the non-indexation of debt contract amplify financial crises (Gertler
and Karadi (2011)).? In law and economics, contracts tend to be “simple”, standardized and
sticky (Hart (1995), Kahan and Klausner (1997), Bar-Gill (2012), Gulati and Scott (2012),
Dari-Mattiacci and Marotta-Wurgler (2022)).® This is true for the “shape” of the contracts,
but also in some important economic features. For instance, many contracts are “rigid
in percentage space”: Historically, most hedge funds have charged “2 and 20”— 2% of the
assets under management, plus 20% of the upside, in a rigid manner. Likewise, sharecropping
contracts tend to have a rigid split (often, 50%) between landlord and tenants (Young and
Burke (2001)). In finance, firms and analysts often use simple, quite rigid rules of thumb to
assess cost of capital, and valuations (Graham (2022); Gormsen and Huber (orth); Ben-David
and Chinco (2024)).

This paper could be useful in those parts of economics, as a way model the taste for

simplicity, and its equilibrium consequences.

Outline The paper first lays out the basic model, then explores successively how com-
plexity aversion leads to first order costs of income fluctuations, hence of the business cycle,
overturning the Lucas (1987) conundrum; the complexity costs of inflation, and optimal

monetary policy. Most proofs are in the appendix.

2Tf debt contracts were indexed on aggregate economic activity, typically contracts would automatically
channel funds to financial firms in crises, as in contingent convertible bonds—but we scarcely see that in
practice, arguably because investors want simple, standard bonds.

3This literature emphasizes the “legal certainty” of using a conventional “boilerplate” contract—prior
litigation has stabilized its interpretation; and the transaction costs of simply using an existing template.



2 Complexity aversion: overview

[ summarize the complexity aversion developed in Gabaix (2025) in a largely static context,
because stating it in a more dynamic one. I first review an existing model of thinking cost,

then add the key new ingredient: first order complexity aversion.

2.1 Background material: A model of imperfect thinking

[ first review model does not feature complexity aversion yet (it is laid out in Gabaix (2014)
and Gabaix and Graeber (2024), with an easy review in Gabaix (2019), but the presentation
here is self-contained). The task is to maximize over a continuous action a an objective
function u (a, z), where u is smooth (three times continuously differentiable) and concave in
a. The vector of disturbances x is drawn from a distribution with mean normalized to 0,
and its component are perceived by the agent to be uncorrelated. Action a is just a scalar
for now, but it is easy to extend to a multidimensional a. I call a” (x) = argmax, u (a, )
the rational action. I call default action a® = a” (0) the optimal action “at the default”, i.e.
when all = are equal to 0, and I normalize it to 0; aj, is the partial derivative at a default.
The rational answer is thus (after linearization, so up to second order terms in x;, assuming

that the deviations z; are “small”)
a" = Z Ay, T (1)
i

The agent’s objective is to cognitively construct those y; == a}_x;, which indicates by how

much dimension ¢ of the problem should change the rational action. I assume that the prior
d d

mean for x; is 0 (otherwise, the same reasoning applies to x; — z¢, where x¢ is a default
value).

People receive noisy signals z§ about z;:4

where m; € [0,1] is the precision of the signal, and o7, = m; (1 —m;) o2 % If all the shocks
are jointly Gaussian, we have E [z;|z}] = xf. The rational case corresponds to m; = 1, and

the extremely inattentive case, to m; = 0.° The s signifies “using subjective perceptions”,

4This involves a choice of the “basis” or “frame” for the x;’s. Fortunately, this is recoverable from data
on principle, see Section 77.

This comes from a more conventional “signal = truth + noise” framework, but here I reason directly with
a post-shrinkage signal (so “signal = m;xtruth + noise”) which gives the functional form for J?]i. Section
7?7 gives the derivation.

ST do not assume that agents are Bayesian (as traditional information economics) — instead, I simply use
that benchmark as an inspiration for the model (as e.g in Gabaix (2014), Woodford (2020)). For instance,



or sometimes “as a sparsity-seeking agent” (who economizes on attention m). Accordingly,

I posit that if the decision maker sees x°, the subjectively perceived value of x, she takes the

s __ r .S
a’ = E Ay, T
7

The traditional utility losses from an imperfect decision are then:

decision a” (z*). Linearizing:

E[u(a",2)] - E [u(a®, 2)] = % [ ()| 3 (a,00)° (1 = m) (3)

Cognition cost

Typically, in calculations, we will assume a production function of thought (or precision) as
follows: to reach a precision m;, some effort cost CZ°%"°"(1m;) is needed. The total effort

cost is then C'Cosnition (1) — S~ CCOBMHON (4p ) T T normalize C'Co8vition (0) = (.

2.2 Complexity aversion

The consumer’s full utility, given attention policy m, is:
V(m) =E[u(a®,z)] — CE (m) — O (m) (4)

where a® = a" (2° (x,m)) is the action given the perceived x (with a” (z) the rational action
given z) and where C°8mton (1) is a cognitive cost function, which is the effort needed to
achieve precision m.

The key new term in this paper is the “complexity aversion” or “mistake aversion” term
CCA (m). Tt will is:

Ch =¢ |Tatigal Z |a;¢ Oz, (1 —my) (5)
i
I call £ > 0 the parameter of complexity aversion; it is unitless, so potentially portable across
settings.
Let me motivate it slowly, starting with a simple, intuitive version. Suppose that the
agent feels she’s making a error of size e (in absolute value: the error could be positive or

negative): this is an error in action space, i.e. an sense of the distance between her action

when y; and y, are correlated, a Bayesian agent would use E [y1]y5, y5] to infer y;, but instead we model the
agent as being a “limited Bayesian”, who simply performs E [y, |y5].
"Obvious variants include functions of that sum.



and the optimal action. Then, the CA is
CCA,l — 56

for some parameter ¢ we’ll detail shortly. This is “first order mistake aversion” (hence
complexity aversion), because the penalty is proportional to e, rather than €.

Let us deepen this thought, first with just one disturbance x. The rational answer is
(normalizing the default values to 0, taking Taylor expansion, and using only the leading

term) a” = alx; while the actual action is a® = alz®. So the average error is
a® =FEa" —a’lz] = a" (1 —m)

and the typical mistake size is®

e=04 =lal| o, (1 —m)

Now, we let us turn to the units. In (4), C“? is in utils, [u] (where brackets mean “units

of”) while the error is in units of action, [a]. So, to keep the formulation as invariant as

u
a’

fixes the units: it has the units of utils over action. To proceed at a high level of generality,

possible,I set £ = £x%, where ¢ is a unitless that can be the same across problems, and x*
there are not many choices. I propose to take k¥ = |0,uqq|, Where o, is the “natural scale”
of a. Typically, it will be the typical “magnitude” of the action—e.g. the typical size of
consumption of the good. In the analysis below, the specific value of o, will play almost no
role, except to fix the orders of magnitude.

Hence, we arrive at the specification C“* = e = k%05, hence:
Ch = € |oatiaal lay| o (1 —m) (6)

The “degree complexity aversion” ¢ is unitless. Later I will propose to calibrate it to £ ~ 1/2.
Importantly for portability, C“* is invariant if we change the units of action a, u, or 2.7 In
that sense, we achieve a formulation that gives a a reasonable degree of invariance.

To build the key intuition, consider a very boundedly rational agent that has m = 0.
Then, the cognition cost is 0 (CCo8mton (1) = 0 in (4)), but the dread cost C°4 is strictly

10

positive (see (6)), as the agent is aware enough that he is making a mistake.'® Hence,

there is an incentive for the planner to create a “simple scheme”, that will not create too

80mne could also consider other measures, e.g. the average distance between the rational and behavioral
action. This results in largely similar analytics.

9For instance, if we change x units of meters, to units of centimeters, then x is multiplied by 100, but
laZ| is divided by 100, so that |a’| o, is invariant by the change in units of x.

10See Enke and Graeber (2023) for evidence that people have a good sense of their cognitive uncertainty.



much “dread”, i.e. complexity aversion. Indeed, adding complexity will not guide the very
boundedly rational agent towards greater allocative efficiency (as m = 0, so she doesn’t
respond to incentives), but it diminishes her utility, via the dread term. Adding complexity
just adds deadweight loss.

On the other hand, when the consumer understands fully the situation (so m; = 1), there
is no room mistake, and the dread cost becomes 0 in (5): we recover the rational case, at
least for “easy” decisions.

To go from a one-dimensional to a multidimensional =, we take (5): the complexity
aversion is simply the sum over each dimension x;.

The complexity cost (5) is a Lasso-like (Tibshirani (1996)) regularization penalty, that
forces simplicity: this is the term !a;i‘. It enriches this Lasso core with features that make
it appropriate in economic situations. The term (1 — m;) ensures that complexity aversion
is higher for “poorly understood” features—obvious or familiar features do not exhibit a
complexity-aversion. The term |o,uq,| 0, makes the penalty scaled correctly with incentives

of the problem.

2.3 Dynamic and Multidimensional actions

The following is advanced material, and best skipped at a first reading. If a represents the

randomness of the action across situations, the complexity aversion is:
CA ~ 2\1/2
CA =&Y (Elataaay,zi|?) ™ (1 —my) (7)
i

If there are several dates, and utility is separable, it may be useful to sum separately across

periods:

COA = gz (E [|astaaare,zil?]) " (1= mi) . 8)

This is the formulation that I will use for macroeconomics.

3 The complexity costs of volatile income, and the high

costs of the business cycle

Intuitively, business cycle costs, hence volatile incomes, makes things more complicated.
This is a straightforward application of the general framework, but it is a good warm-up and
it usefully overturns the conclusion of Lucas (1987).

Suppose that we have T' periods, in an endowment economy. The endowment is y; =



(1 + §), where g, has mean 0 and variance o;. The rational utility is:

With a traditional utility, this is
. trad __ . — ul (g) g 2
W=V —E[V]—u(y)——fyay

with v = —;—;l, relative risk aversion. To see the loss, define the proportionate loss as ¢ such
that V (1 =€) §) = V (y,0.). We verify the conclusion of Lucas (1987) that £*' = 1452,

However, with complexity aversion, this is
W =Vt — g2 [u" oy (1 —my) (9)

where I use g for the typical size of consumption. The next proposition summarizes the

situation.

Proposition 1. (Losses from the business cycle) The consumption loss equivalent is:

1
/= gLucas + gC’A7 gLucas — _70_57 gC’A

5 = WyTy, wy = 7§ (1 —m) (10)

where (¥4° s the classic Lucas term (second order in o,), and (Y is the new complexity-

aversion term (first order in o).

Let us calibrate the effects. Conventionally, I also take o, = 1% and v = 4. Lucas found
frueas — (0.02%, which is minuscule, leading to the notion that business cycles do not matter.
For the complexity perspective, I take & = %, and m, = 0.8 (as income is better perceived
than inflation). So we get
wy =v(1—m)=0.5

so a (9% = w,0, = 0.4% loss from the CA term. This is a very reasonable cost for business
cycle with typical size 1%. The CA term is 20 times larger than the Lucas term. I conclude
that the complexity perspective appears to give a straightforward resolution of the Lucas
conundrum.!!

In the online appendix (Section A.1), I detail some potential variants with idiosyncratic

risks. With only large idiosyncratic risks, the loss becomes again quadratic in o,. But with

HT note that loss aversion would behave quite similarly. Hence, this resolution is not the only one — it’s
just natural from a complexity perspective.



enough agents with small or 0 idiosyncratic risks, the losses are “large” again, i.e. much

greater that o7 (indeed, they’re in o for some 3 € [1,2)).

4 The complexity costs of inflation, its implications for

monetary policy

4.1 The complexity cost of inflation are first order, so much larger

than the usual second order costs

There is a large literature on the welfare cost of inflation, which includes many traditional
determinants. But typically, they are very small. For instance, a prominent cost (Woodford
(2003)) is the fact that inflation adds dispersion between firm prices: for instance, if Coca-
Cola last reset its nominal price 7 period before Pepsi, and inflation is m, the relative price
between Coca-Cola and Pepsi is off by 77; that distortion yields a welfare loss (Harberger
triangle) order (77)*. This is typically very small (less than 0.1% per year).

However, one very plausible cost of inflation is that it adds “complexity” for the decision
makers (Binetti et al. (2024)). Let us model it precisely.

Time ¢ is continuous. The log price level is p; = In FP;. I write t = n + h with n an
integer represents is “year” and continuous variable h € [0, 1) is the “calendar date within
the year). The log price increase continuously within the year, as p,n = p, + Tn11h, where
inflation in year n is m,,1. The agent gets a raise at the beginning of the year. Income is

paid continuously as

1
y2+h =Dn+ §7n+1 (11)

as 37,41 compensates for the lack of raise within the year (¢t € [n,n + 1)). Inflation has
expected value 7.

For starkness, let us assume that inflation is can known in advance: for instance, it is
constant at 7, = 7. Here, a rational agent would face no cost of inflation.'?

Figure 1 plots prices (for a constant inflation), and income. The infrequent adjustment
of income creates an extra complexity, as income and prices do not move in sync — inflation
makes real income less regular. This is also true even if inflation is constant. In that sense,
inflation adds extra complexity.

For a rational agent, optimal nominal consumption is (in logs)

1
Ci-s—h = yi-&h - (5 - h) Thn+1

12Tt would be easy to make inflation uncertain — then in the income process (11) we’d replace 7, by its
expectation.

10



Graph of Income y; and Price p;
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Figure 1: The price increase continuously, but the agents’s nominal income increases only
once a year (those quantities are in logs). That makes the planning process more complex,
as the theory develops.

Hence, to the problem is added an extra complication: the m,,; term. It captures the
following: early in the year (h ~ 0), agent should save: as he just got a raise, his real wage
is high; later in the year (h ~ 1), agent should dis-save: his real wage has been eroded by
the inflation since the beginning of the year, so his real income is low.

The cost of inflation are the following. For simplicity, we suppose here that inflation is

constant, at 7.

Proposition 2. (Losses from inflation) Suppose that nominal wages are readjusted only
between periods of length 7. Call m the attention to inflation between wages increases, and
assume first order complezity aversion. Then, the utility losses (expressed as a fraction of

losses in permanent consumption) are:

1
(% = w, |7, Wy = Zy&— (1 —m,). (12)
1
In particular, the complexity costs are higher than the variance costs iff 7 < % = 61X Z —
yr

300%)/yr.
Because of first order complexity aversion, the loss is proportional to 7, not 72 as in
the traditional model. So, for a consumer that typically doesn’t pay attention to inflation

(m, = 0), then the loss is quite high, about £ times 7m. To calibrate &, let us use the simple

11



calibration in Section A.2. With £ = 0.5 and v = 4, and reset of wages every 7 = 1 year,
m, = 0, the losses are w, |7| with!®

wy = 0.5yr.

If annual inflation is 7 = 4%, the loss is 2% — something sizable, while at 7 = 20%,the loss is
a large 10%. This is qualitatively consistent with empirical evidence that shows that people
very averse to inflation even at low inflation rates in surveys, (Shiller (1997), Stantcheva

(2024), Georgarakos et al. (2025)) and in elections (Di Tella et al. (2001)). This loss is much

2

larger than the quadratic loss 7 of the New Keynesian model, with both rational agents

(Woodford (2003)), and behavioral but not complexity averse agents (Gabaix (2020)).

Complexity costs of income For consumption, we have likewise, as >, Btg—;i =1 (as

income will need to be spent),
L:wz|xt|v wng’y(l_mz)

Taking m, = 0.8 (as people understand income better than inflation), we have w, = 0.5 x

4 x 0.2 = 0.4. In summary, we provisionally calibrate:
wy = 0.4yr, w, =04

and the welfare due to CA is

WEA = —wy 1| — we |24 (13)

However, there is idiosyncratic risk so the extra penalty is actually, with £ := E [|¢]],

E[|z; + eul] = & + £ (0) 22

Hence, we get a quadratic extra term,
[, =Tid p0OA T =972 (0)w,

For instance, for ¢ Gaussian distributed with standard deviation o,

FCA _ z&

o

13Georgarakos et al. (2025) reports that people are on average willing to forgo 5% per year in annual
consumption to eliminate inflation, which they perceive to be around 5%. This can be matched with a more
aggressively behavioral calibration, say with m = 0, £ = 1 and © = 5%, which is the inflation often perceived
by survey respondents. Then, the loss is (¢4 = 5%.

12



If we take an “inverse average” 7, = E [(}J = 3%, that gives an extra I'(A = 0.82%0 = 10.
Given that the traditional T'd = v + ¢ ~ 5, we get I', = 15. Hence, complexity aversion

triples the quadratic losses from the business cycle.

4.2 Complexity-aware welfare in the New Keynesian model
4.2.1 Economic environment

I take a basic New Keynesian model (Woodford (2003), Gali (2015)). I use the behaviorally
enriched version developed in Gabaix (2020), which allows for partially myopic agents, which
is relevant for realism, and monetary-fiscal policy (e.g. McKay et al. (2016); Eichenbaum
et al. (2026)). * It microfounds the following the behavior of the output gap z; and inflation

T¢:

xy = ME; [2411] — 0 (i — Eympr — 1) (IS curve), (14)
7y = BMIE, [m41] + K2y + v, (Phillips curve), (15)

where M, M/ € [0, 1] are the aggregate-level behavioral “cognitive discounting” parameters

of consumers and firms, respectively. The rational case corresponds to M = M7/ = 1.
Aggregate production is Y; = e Ny, where TFP level (;, follows an AR(1), and N; is labor

supply. Equation (15) also allows for a “cost-push” shock 14, which could be microfounded

as a markup shock (Gali (2015), Section 5.2), or an expectational error.

4.2.2 Welfare with complexity costs

In the traditional models (Woodford (2003)), the welfare function is:
=1
Wtrad _ _KtradEO Z 557& (7T152 + ,lgtrad (xt N x*)2) LW, (16)
=0

for positive coefficients K24 @trad 15 The term x, is zero is there are no distortions at

the natural rate of interest (i.e., when removing monetary frictions). The losses come from

14This model is meant to be particularly tractable, and reasonably respectful of psychology. One could
imagine also adding complexity costs of inflation, as modelled here, to other frameworks (e.g. McKay et al.
(2016); Angeletos and Lian (2018b); Farhi and Werning (2019); Woodford (2019); Bilbiie (2020); Cochrane
(2023)), and also enrich the expectation process (Gabaix and Laibson (2002); Mankiw and Reis (2002);
Bordalo et al. (2020); Afrouzi et al. (2023); Mei and Wu (2024)). In addition, the model uses a Calvo
friction, but one could use other pricing frictions (Nakamura et al. (2018)), e.g. a Calvo where adjustment
frequency depends on inflation itself.

Here 924 = £ K™ — y.c(y+ ¢) £, and W_ is a constant, & is the Phillips curve coefficient with
rational firms, and ¢ is the elasticity of demand.

13



misallocation costs, due to inflation m; (the relative price of firms is off), and output gap z;
(people don’t work exactly the correct amount). In contrast, complexity aversion adds one

more term.

Proposition 3. In the New Keynesian model with complexity aversion costs, welfare is, to

the leading order:

Witet — Z ﬁtCtCA + Ty trad
t
where the complexity aversion costs at time t 1s:
COA = Wy |y 4 wg |24 - (17)

for positive coefficients w, and W is the traditional welfare loss (16), with quadratic loses

i inflation and output.

But for small inflations and output gap, first order costs dwarf second-order costs. Hence,
the welfare is, to the leading order, only made of first order costs, >, BLCEA 16

The planner wants to maximize ), 3'W;, where the loss at time ¢ is

1
Wi = K (—wx |m| + g (1)), g(z) = yae — 5933,52 (18)
where the first order costs come from complexity aversion, and 6 = ﬁ;:d > ( is the relative

19trad

weight on output gaps, and v = —x,*

Empirically, almost everyone “feels” that booms
7

are better than recessions, so v > 0 see;ns the empirically relevant case.’

So now we have a someone different problem: optimal policy with a absolute value penalty
on inflation, rather than a quadratic one. This apparently minor and technocratic difference
leads to quite deep changes in the optimal dynamic monetary policy, as we next see.

This dynamic analysis has a partial static antecedent in Orphanides and Wilcox (2002),
who propose an objective function —72—6 |f;|, so with first order loss in output (as a deviation
from full employment), rather than in inflation. They see that as a reverse-engineered way to
formalize the preferences of central bankers, who have a high distastes for output losses (and
implicitly target unemployment). In contrast here, I provide complexity microfoundations
(rather than first order losses because of unemployed labor), and analyze dynamic policies.

Before that, I provide some simple assumptions ensuring that the model boils down to
(14)-(15). Those are more technical, and the reader may skip them. There is a continuum

of agents i. Their nominal wage is reset every H periods, and a fraction 1/H of agents has

16For simplicity, only consumers are complexity averse, not firms.
1"Tn the traditional NK model, this is dues to the fact that there positive markups at the steady state,
which this microfoundation is not necessary
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their wage reset each period. The agents don’t fully appreciate inflation, as in Section 4.1.

Then, we have the following reassuring result.

Lemma 1. The aggregate behavioral model (14)-(15) still holds in the aggregate, despite

wage staggering and partial nominal illusion by workers.

4.3 What a non-zero inflation target should be, given aversion to

nominal wage cuts, and the possibility of hitting the ZLB

What is the optimal target level of inflation, 77 So far, it would be simply zero. Sadly, the
world is more complicated. The main traditional reason for to have inflation above zero is
that workers exhibit an aversion to nominal (not just real) wage cuts, so a bit of inflation
helps the avoiding nominal wage cuts, which would hurt “morale” in the labor market (Tobin
(1972); Akerlof et al. (1996); Bewley (1999); Shafir et al. (1997); Kaur (2019); Grigsby et al.
(2021)). I propose a simple model of this and calibrate it. Then, I derive the optimal target—
providing a simple model for this, that perhaps calibrates better given the new complexity
costs of inflation.

I then enrich the model by allowing for the possibility of hitting the zero lower bound
on the nominal interest rate (ZLB). This provides an additional reason to target positive
inflation—namely, to reduce the economic impact of the ZLB. However, based on a provi-
sional calibration, I conclude that this is a relatively minor force that does not alter the main

analysis. It raises the optimal inflation rate from about 2% to 2.2%.

4.3.1 Modelling workers’ happiness from a higher nominal wage

So far, the optimal inflation target was zero. Now, the real world brings one more complica-
tion: workers have some nominal illusion, and in particular do not like nominal wage cuts.
So, if the neoclassical real wage was to fall, with zero inflation, firms would not cut wages,
and rather fire some workers. To avoid this, it is useful to have positive inflation.

To model this, let us say that workers morale affects raw log productivity (;, to change

it into effective log productivity:
=G+

where the new term f; captures the efficiency wage idea that disgruntled work less well, and

indeed may sabotage a firm. We take the following formulation for their morale:

fo=f (W} —wiy) = f(w — w1 +m) (19)

where w{ (resp. w; ) is the log nominal (resp. real) wage, for some increasing function f that

we detail later. This is in the spirit previous formulations (e.g. Benigno and Antonio Ricci
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(2011); Schmitt-Grohé and Uribe (2016)), which typically use a “hard” constraint such as
a rule that the nominal wage can never fall. The formulation here likely would yield rather

similar conclusion as those earlier models, but is more tractable.!®

4.3.2 Optimal nonzero steady state inflation

Given we have inflation has both a first order cost (complexity) and a first order benefit
(worker morale linked to the nominal wage), we can discuss an optimal steady state inflation.

Total per period log consumption is
Ot — e§t+ftLt

in this model, without complexity costs of inflation. With complexity costs, log utility

becomes:
Wy = —wr |7Tt‘ + fi

as in the steady state, there is no trend productivity growth, and we normalize average log
productivity to be 0. So optimal steady state inflation balances the complexity costs of

inflation with the efficiency inflation benefits: max, W, with:
W = —Wr |7T’ + f(ﬂ')

Numerical illustration To calibrate, I use a function

b L
£ = (20)
where b, £ are positive parameters. Figure 2 plots it. So f has a sigmoid shape: morale
effects affect productivity by an amount between —b and b.'? T calibrate f (c0) = b = 5%
to be the maximum effect (a 5% increase or decrease in steady state productivity), and
f(0) = L = 1yr so that the slope is 1: 1%/yr deflation would great a 1% productivity loss.

Those rough orders of magnitudes.?? Here, the moral function is a psychological primitive,

8Guerreiro et al. (2024) explore a related though different mechanism, where inflation requires conflict-
inducing demands of nominal wage increases.

19A variant is an asymmetric function between gains and losses, so that f(z) = b T

b+|7|T (1+asign(n))’
some « € [0,1), so that the effect of is larger for wage decreases than wage increases: —f (—o0) = % >
f(400) = 2.

20The literature gives only indirect guidance to the magnitude. It tends to estimate the elasticity of
productivity to a permanent change in the real wage, rather than what we need here, a temporary change in
the nominal wage. Increasing the wage by 1% increases productivity by about 2% in Coviello et al. (2022)
and 1% in Emanuel and Harrington (2025). Ehrlich and Montes (2024) find that nominal wage cuts lower
productivity by 33%, which seems very high. On fact is clear: the cost of nominal wage cuts is high, say

for
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Productivity effect of inflation (via aversion to nominal wage cuts)
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Figure 2: Productivity effect of inflation. This plots the hypothesized productivity effect of
inflation: in particular, wage disinflation creates a loss in productivity.

though they might be microfounded (e.g. as a gift-exchange game with a reference at 0

nominal wage increases); and more importantly, they could be empirically calibrated.

Proposition 4. (Optimal steady-state inflation) The optimal steady state inflation level
trades off the complexity costs of inflation —w, |w| with the workers’ morale benefits of nom-

inal wage increases, maxy —wy || + f (T), which gives, using the morale function (20):
v (2 N b, (L 11\t
7= — Z 1| =—H(Z H(r)=4(—%=-~- 21
T Wr 4w (ww) ’ () <\/F 7') (21)
The function H (7) has values in [0, 1], and reaches its maximum for 7 = 4, i.e £ = 4w,.

Hence, for £ around that value, we can approximate the optimal inflation rate as:

b
= — 22
= (22)

Using the above calibration for the morale function f, and for the welfare losses of in-

first order or zero-th order (i.e. they might create a discrete loss in productivity), as shown that there are
virtually no small negative nominal wage cuts: they’re either no cuts (with a big mass at 0), or a drastic cuts
(perhaps because the firm is on the verge of bankruptcy). Kim and Ruge-Murcia (2009) posit a very small
(second order) costs of nominal wage changes, which naturally leads to a very small (about 0.3%) optimal
long run inflation.
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Optimal steady state inflation
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Figure 3: Optimal steady-state inflation. This figure plots the optimal inflation as a function
of the slope L of the “morale function” (20). We see that, above a certain threshold, the
optimal inflation is quite insensitive to that slope, yielding some robustness to the analysis.

flation (right after Proposition 2), optimal inflation is 7 = 2% (w / % — 1) = 2%/yr. The

1
d; . =% _ b _ 5%
corresponding maximum 18 7° = ;7= = ;o=

mate, but at least, we have roughly plausible order of magnitude, and more importantly, a

= 2.5/yr. Of course, this is all quite a guessti-
conceptual and calibration framework to do a more systematic investigation.

4.3.3 By how much does the ZLB increases optimal steady state inflation?

The existence of a ZLB makes higher inflation more useful, so must increases optimal steady
state inflation. Let us see by how much — we shall see that the effect is actually quite small,
for a reasonable calibration.

Notations: I use M = M; = e #2" where u is the continuous time value (I will soon
takes the continuous time limit, At — 0).

I take a stylized example. The natural rate of interest, rj’, can sometimes jump and
take a very low value, ™ (this could be microfounded as a change in the pure rate of time
preference; though of course, in reality, it comes from deeper forces, e.g. people want to
save more decrease their leverage): this value will be so low that it can be called a “ZLB”
state. Then, the economy remains there, until it goes back to normal, which happens with
probability A.: so that the average duration of a ZLB is A—lz
At the ZLB, the central bank just sets the interest rate to the optimal, which is 0. For
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simplicity, I assume that it doesn’t do forward guidance (e.g. because it cannot commit); so
that after the ZLB, the output gap comes back to 0, and inflation to 7.
At the ZLB, the Phillips curve gives (with anchored expectations) 7z p = T+ 7z with:

K

TZLB = ;\Z n T!EZLB (23)
where I define
A=+ N (24)
The IS equation gives
o N
JIZLBZS\—(fn—i-ﬁ'—i—?TZLB) (25)
Solving, we get
. 0xzLp n o -
TzLB = 5o (r" +7) (26)
T
0rz1p g

or 3. (1-on/22) 27

Now, we can think of welfare. At the ZLB, the welfare change is simply:

W = —w, |TzeB| + @218
so that
ow=b ( K ) 0rz1p
— = | a; + wy= -
or A, +7r o
and total welfare changes as
AW — lebwzlb

where f#® is the fraction of time spent in ZLB episodes. Hence, the new problem for optimal
inflation is
max —ax |ﬁ'| + fTobin (,ﬁ_) + lebwzlb

The calibration gives
0rz1p o

~ =0.2
or A,
8WZ”3 K 8xZLB 8xZLB
= = 4 2
on (a””+w“>\z+r) on (04+02) on

)
o, fWAb ~ fZlbaw% ~ 0.3 x 0.6 x 0.2 ~ 0.04

This corrects az ~ 0.5. So this is a very small force, changing it by about 1/10. So the
effective weight on inflation goes from w, = 0.5 to w, = 0.5 —0.04 = 0.46: multiplied by 0.9.
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Hence, by Proposition 4, the optimal steady state inflation is multiplied by 1.1: goes from
2% to 2.2%. This is a very small effect.

This section’s main result is a simple framework for calculating the impact of the ZLB
on optimal inflation. Under the proposed calibration, the impact appears to be fairly small:

the optimal inflation rate is multiplied by about 1.1.

4.4 Optimal monetary policy with complexity costs
4.4.1 Optimal policy when the inflation target is 0%

The previous section analyzed the optimal steady state level of inflation. I now turn to
the day-to-day conduct of monetary policy. I take the case with commitment, which is
arguably the relevant case (the appendix deals with the no-commitment case). To simplify
the analysis, I examine first the case with a zero inflation target.

When there are no cost-push shocks, the optimal monetary policy is very simple, and the
same as the traditional New Keynesian model: ensure zero output gap and zero inflation, by
adjusting the nominal rate to be the natural rate (i; = " in (14), so that 2; =0 and 7, =0
are solutions).?!

However, when there is cost-push shock, the v, # 0 in (15), one cannot get the first best:
x; = my = 0 is not consistent with (15). In the traditional model, a positive cost-push shocks
is best handles by a bit of recession and a bit of inflation: both z; and m, are non-zero,
generically. With complexity aversion, things change.

In what follows, the sign (7) is meant to be the generalized derivative of the function |r|.

So it is 1 if 7 > 0, —1 if 7 < 0, and some number between —1 and 1 if 7 = 0.22

Proposition 5. (Optimal response to a cost-push shocks, with commitment: conditions to
have 0 inflation as a state by state target). With welfare (18), given a shock at t = 0 the

optimal commitment policy is characterized by

kwy sign (1) = ¢’ () — M7 g’ (2,_1) 140 (28)
Call xy == == the output gap that ensures zero inflation. Suppose that:
KWy > ‘Fz (7 — fo:_11t>0)} (29)

which s true when the cost-push shocks are small enough. Then the optimal central bank

21T omit here the issue of the zero-lower bound, i.e. the constraint i; > 0. The first best solution is then
use fiscal policy.
22The machinery of subgradients gives the general framework for this.
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Optimal Policies - Baseline
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Figure 4: Impulse-response for a small to moderate cost-push shock. Given the exogenous
cost-push shock shown in the last panel, the figure shows the resulting economy under the
optimal policy. Inflation is pinned down at 0 at all periods.

policy under commitment is simply to keep inflation at 0 at all dates,
m =0 (30)

and adjust the output gap x, so that v, = xy. In turn, the nominal interest rate i, is set so
that (14) holds.

Consider a small shock, so that 29 holds. Then, we have a starkly simple policy: you
keep inflation at its long run target, which here is 0. This is the lasso intuition (Tibshirani
(1996)): given the absolute value penalty in — |7/, in an open zone of parameters, one wants
to have exactly zero inflation.

For a larger cost-push shock, then inflation will partially accommodate the shock, but
quickly, inflation goes back to being exactly 0. Figures 4 and 5 show the behavior of the
economy for a small vs a large cost-push shock.

We conclude by considering a consider a special, but illustrative case.

Proposition 6. (Optimal response to a large, persistent cost-push shocks, with commit-

ment) Suppose that we have a permanent cost-push shock v, = v. Define v_ = % (7 — #) ,
v, = % (’y + ﬁ), and vy = —==. Then, the steady state commitment optimal policy is

the following. (i) For moderate cost-push shocks, v € [v_,vy], we set inflation at 0, 7 = 0
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Optimal Policies - Large Shock
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Figure 5: Impulse-response for a large cost-push shock. Given the exogenous cost-push shock
shown in the last panel, the figure shows the resulting economy under the optimal policy.
This shock is 5 times larger that in Figure 4. Inflation is now above baseline for a little
while, then it is pinned at 0 again in all later periods.

and v = —%. (ii) For very inflationary pressures (v > v, ), the central banks sets x = x_
V—r4

1-BM7
brunt of the cost-push shock. (iii) Similarly, if deflationary pressures are very high (v < v_),

and ™ =

> 0: the central bank sets a recession floor, and lets inflation absorb the

the central bank sets v = xy (i.e. a mazimum-allowed boom to fight deflations), and sets

_ v—v_
™= 17 < 0.

As in Proposition 5, moderate cost-push pressures call for exactly zero inflation, even at a
cost of a moderate recession. However, if there is a very high cost-push shock (v > v, ), then

there is a recession floor: x = x_, while inflation bears the brunt of the cost-push shocks,
V—U.
A7

they shouldn’t be too deep.

™= > 0. This is because recessions creates a convex welfare loss (0 > 0), so that

4.4.2 Welfare and optimal policy with a non-zero inflation target

Finally, I derive optimal monetary policy with a non-zero inflation targets. The earlier

conclusions broadly remain the same, replacing “inflation” by “inflation minus target”.
Call 7 the target inflation, and 7, = m; — 7 the deviation from the target. I now use

the enriched model in Gabaix (2020, section V.6), that allows for non-zero target inflation:

then, the basic model (14)-(15) remains the same, replacing m; by 7; in the Phillips curve
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(15).

Proposition 7. Suppose that we morale reasons to have positive steady inflation, which is

set optimally. Then, up to second order terms in inflation, welfare is:

Wy =W —h(f) + g (2:) (31)
with g as in (18), and
h(e) = wy |7| + wette = wi || 1z, <0 + w3 [Tl 12,50 (32)

where 0 < w < w; (the values are in the proof) so that a temporary increase in inflation is

less harmful than a temporary decrease.

+

T

positive temporary inflation, and a higher weight w. for negative temporary inflation. A

Hence, temporary inflation 7; hurts welfare, much like — |7;|, but with a w. weight for

negative deviation of inflation is worse than a positive one, because the complexity cost are

the same in both directions, but the labor market gains are positive for positive inflation.
Intuitively, this implies the central bank policy is again to set 7; = 0, in a broad set of

circumstances, but with some asymmetry. We make this more precise.

Proposition 8. Make the same assumption as Proposition 7. The first order condition for

optimal monetary policy becomes
Kh (7)) = g' () = M? g/ (2,-1) (33)

So, it is “more acceptable” to have positive deviations (as |[h/ (07)] < |h/(07)|) than
negative deviations of temporary inflation, as negative ones are costlier. This may be a
reason why empirically inflation seems to overshoot its target more often than undershoot
it.

Otherwise, the earlier analysis goes through, with the caveat that the previous sign ()

changes into h' (7;). For instance, the condition (29) to have always 7; = 0 becomes:
g (xe) — Mg (x,-1) € [kB (07) sl (07)]. (34)

We finished our tour of the complexity costs of inflation. It leads to much higher cost, a
different monetary policy (targeting exactly zero inflation, or zero deviation from a target),
and indeed allows to think about the optimal steady state level of inflation.

Numerous extensions are possible, e.g. refining the welfare function to allow for rich
heterogeneity. More generally, thinking through complexity costs in welfare and then optimal

policy should be productive.
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5 Conclusion

This paper extended the static modelling of complexity aversion in Gabaix (2025), to dy-
namic contexts, in a way useful for macroeconomics. It appears to make macro more sensible.
The business cycle and inflation have first order costs (as they make planning more diffi-
cult), rather than second order, hence minuscule, costs as in Lucas (1987) and Woodford
(2003). Taking into account the plain fact that workers seem particularly averse to nominal
wage cuts, this leads to a simple calibratable framework to calibrate the first order costs and
benefits or inflation, hence the optimal inflation level. It also leads to an updated welfare
function, hence a different monetary policy, which is typically more targeted towards a sta-
ble inflation, except in deep recessions. The model captures hitherto hard to model notions
(such as the complexity cost of inflation), and is very tractable, so it might be useful to make

macroeconomic analysis more realistic.
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A Theory complements

A.1 The complexity cost of business cycles

Here I complement the analysis of welfare in the main text, in particular Section 3.

A.1.1 The cost of business cycles with idiosyncratic risk

With idiosyncratic risk, there’s a danger that it will swamp the impact of business cycle,
and make business cycle risk minimal again. We show that, if there area enough agents with
small idiosyncratic risk, we still get a large cost of business cycle.

Recall that the loss associated with complexity is (%4 = wy o, With

wy =7 (1 —m)

With idiosyncratic risk, the risk is y; + €;;, where ¢ is idiosyncratic risk. This is

CA0 _ 2 2
14 = wy/0Z + 0,

Hence, the loss solely due to the business cycle is

(CA wyg (oy) g(o,) =E [1 [o2 + 05 - O’al}

where the expectation averages over the distribution of o.,: so g (o) is the specific contri-
bution of aggregate risk to total complexity losses.
To get a feel for that term, suppose first that a fraction ag of agents have 0 idiosyncratic

risk. Then, they contribute to a term

9 (y) ~ agoy (35)

in the limit of small o,. Again, this is first order.
Suppose on the other hand that o, is typically much larger than o,; then, by Taylor

expansion

o) ~E[ L] % (36)

O: | 2

which shows again how important is the quantity of agents with close to 0 idiosyncratic risk.

Now, suppose that have a distribution of idiosyncratic risk:

f (o) =agd (o:) +bo.“+ h(oe),
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with a € (0,1), and h(o.) is smooth. The new term bo_* means that there is a “lots” of
agents with very small idiosyncratic risk. Then, the extra cost of a business cycle of size o,
is:

g (o) = apoy, + bcaoz_a + O (UZ)

for small o, with a positive constant c,.** So we get terms much larger than o;. So even with
idiosyncratic risk, we get “large” (proportional to 05 with 8 < 2) losses from the business

cycle.

A.1.2 The full cost of the business cycle in a distorted economy

Call T, (resp. Ty,) the average time between price (resp. wage) resets. The welfare cost is
(when r7, < 1),

m _ thrad + WtCA + VVtTObiH (37)

€ 1 -
thrad — _éTPZﬂ-? — 5 (/y + 0‘) (:)St —x )2 (38)
WEA = €T || — €| (39)

and WP = f (1) is the effect on inflation to help avoid nominal wage cuts.
We have the complexity losses from the output gap, £* |x;|, where £* = £ (1 —my) is the
complexity penalty associated with z, and m, the attention to x.

For the ideal output, it’s the one corresponding to maxc u (C') —v (C'), where productivity

_1
1-1/e

affine, with a marginal tax rate 7.y, the FOC of the consumer is (indeed, p = wpy,s0 even
without taxes, we have iu/ (C)=V"(C))

is normalized to 1. However, because of (i) markup p = and taxes (assumed to be

€

(1 _ 1) (1= 1) @ (C) = V' (C) = 0

Call 7 = % + Tiax the total efficiency wedge. In the limit of small markups and taxes, this

7_eﬁul

gives a wedge 0C' = 77, i.e. in relative consumption, the output gap is
eff
-
= (40)
T+ ¢

As a calibration, we have ¢ ~ 5 and Ty ~ 30% so 7% ~ 50%. With v = 4 and ¢ = 1,that

gives z** = 10%: the economy produces 10% less than if all the wedges where removed.

23TIndeed, ¢, = f0°° v+1’/;j_v2 dv = Fg%\/%gj) This implies for that o — 1, ¢ ~

l1—-a*
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So, the Taylor expansion is:

1
Wirad — zefly, €7 |2,| — 5 (v + ) a} + A, (41)

where the A; terms are independent of x;. How to calibrate that? First, it is clear that,
around x; = 0,people prefers a boom to a recession: this means that 7¢% > £*. With the
calibration ¢ = 0.5, m, = 0.8 (as people understand reasonably well how to spend their
income, so higher that m, = 0.5), we get £&* = £(1 —m,) = 0.1, 7T — £ = 0.4, so things
qualitatively make sense.

Suppose that there is a boom, and $10 billion of extra output is produced. When z** = 0,
this is a second order welfare loss: people work “too much”. With a “naive” Keynesian view,
this is $10 billion of extra goods, so a welfare equivalent of 10 billion. But once we take into
account that resources (e.g. labor) are used to produce is, with 7¢f = 0.5, this is still worth
$5 billion in welfare (that’s because we're closer to the optimum). With the complexity costs,

this is $4 billion — because this adds a bit of complexity to the situation.

A.2 A simple calibration of complexity aversion

Suppose a very simple gamble, with equal probabilities of payoffs u+o, p—o, with o > pu > 0.
A prospect theoretic agent with loss aversion A (usually calibrated to A = 2) will have a value:
v=p+o+A(p—0)=(1+AN)u+(A—1)0o. So, to be indifferent (v = 0), she will require
a Share ratio: S =£ = i—ﬂ With the typical calibration A ~ 2, this gives £ = %

The complexity interpretation (in the spirit of Oprea (2024b)) may be that the certainty
equivalent is y — §o (1 —m), so that the require a Sharpe ratio S = £ = £ (1 —m). So, we
are led to No1 1

Sd=m) =377 =3
With m ~ 0.5, that leads to £ = % To avoid excess pretense of knowledge, and to be a bit
conservative, we’ll round this to £ ~ %

Note that this theory predicts that there will be more “effective loss aversion” in complex
gambles, and under cognitive load. This is qualitatively true in Iyengar and Kamenica (2010)
(in their experiment, when there are more lotteries to chose from, the simple, lower expected
value lottery is chosen more).

A variant is the the CA parameter £ could be higher when in an adversarial relationship,

i.e. when the agent knows that there is the possibility for an Akerlof lemons effect.
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B Omitted proofs

Proof of Proposition 2 The complexity costs are, in general:

CCA = 52 E |C~1’tuatatat7$ixi| (1 - ml) (42)
it

In our context, with a; = ¢, this gives:

_Olnc
CCA/§:ZE"}/BL‘C% v (‘3:1;-t0:” (1—7712)
t 7
In the limit r7 — 0,
o 1
Ch e = 70(1)_7(1—m)/ e "t 0 nctam dt
0 &L’,
1—y —rn ! 1
= ¢ (l—m)axiZe — —h|dt
n>0 o |2
1
1— —rn
= 7c 1—m)o,, e "=
YCo ( ) i nzZ% 4

1,1
=~ =&y (1 —-m)o,,
TCO 457( m) o,

Proof of Proposition 5 Let us call g (x) = v — %sz the welfare impact of output gap

x. The Lagrangian is:

L= EO Zﬂt [— ‘ﬂ't’ + qg (.Tt) — Et (—7Tt + 5Mf7Tt+1 + KTy + Vt)] s (43)
t=0

where Z; are Lagrange multipliers. The first order conditions are: L,, =0 and L., =0, i.e.:

q (7)) = EiR (44)
sign (m) = Z— MTZ, 11,50 (45)

hence
sign (7)) = ¢’ () — My (24-1) 140 (46)

which gives (28).
We have solution with m; = 0 at all dates iff (i) xKx; + 14 = 0 from the Phillips curve, so
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1y = xf = =2 and (ii) (28) holds with [sign (m;)| < 1, i.e.
K> }g’ (z,) — M7¢ (xt,l)‘ = }’y (1 — Mf) — (a:f — fo;ffl)‘

which is the announced expression (29).

If this inequality is violated, then the optimum is remains by (28).

Proof of Proposition 6 From the Phillips curve, the steady state values 7, x satisfy

KX + v
= 7 4
T= T BALT (47)
and the optimality condition (28) gives: rsign (7) = (1 — M) ¢ (z) i.e.
ksign (1) = (1 — M7) (y — 6z) (48)

We have 7 = 0 iff # = =% and (48) holds, ie. x > |(1—M/)(y—6z)|. Hence, the

boundary condition is £x = (1 — M7) (y — 6z), ie. z =3 — 9(1jj4f)’ as announced. The

corresponding value of v is vy = —kx4.
When v > vy, (so inflationary pressures are very large), we have m > 0, so k =

(1= M%) (y—0z), and = z;. Then, (47) gives 7 = 57 Likewise, when v < v_,

we have m < 0 and z = z_.

brT

Proof of Proposition 4 The optimal inflation satisfies max, —wx || + 577

+
the FOC is —w, + (bf;ﬂ)? 0,507 =2 ( [T _ 1) .

Proof of Proposition 7 Welfare is:

For m > 0,

W, = —wr |TT| — wz |7 + g (z0) + [

where f; is the “efficiency” from term. As temporarily inflation is less well perceived than
steady state one, we have w; > wxz > 0. Around the steady state, f; = f (7 + 7). Taking

the Taylor expansion around 7; = 0, we get:
i —f(ﬁ) = f/(ﬁ)ﬁt = Wz
so Wy = W — Wi \ﬁt| 4+ Wz + g (:zrt) ie.

W, =W — h(7) + g () (49)
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with

h (ﬁ't> = Wx |7%t| — (,dﬁ—'ﬁ't = w; |7%t| 17ATt<0 + Cd;:__ |’ﬁ't| ]-frt>0

with w;[ = Wi — W, W, = Wi + Wz. S0, we get an asymmetric kink in 7.
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