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policy-relevant question
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OVERVIEW

• Forward Guidance:

• How it works.
• The puzzle.
• Potential Solutions

• Underlying view of the world

• How does the counterfactual rational world look?
Role of policy.

• Power of communication/expectation management



PE - GE: HORIZON INVARIANCE
FORWARD GUIDANCE IN NORMAL TIMES

• Partial Equilibrium: Consumption Euler Equation

ct = Etct+1 − σ(it − Etπt+1 − rn
t )

• General equilibrium ct = yt : IS-equation.

yt = Etyt+1 − σ(it − Etπt+1 − rn
t )
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Appendix: Partial Equilibrium versus General Equilibrium

Horizon in quarters
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Figure A1. Comparison of the General and Partial Equilibrium Responses to a 1 Percentage Point 
Reduction in Real Interest Rates in Period 20 with a Unit Intertemporal Elasticity of Substitution 

Under Complete Markets

Figure A2. Comparison of the General and Partial Equilibrium Response to a 50 Basis Point Reduction 
in Real Interest Rates in Period 20

Notes: The figure shows the output response for the incomplete markets model with an intertemporal elasticity of 
substitution of one-half. The partial equilibrium response holds wages, profits, and taxes fixed but allows house-
holds to reoptimize their labor supply.
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THE PUZZLE
FORWARD GUIDANCE IN LIQUIDITY TRAPS

• Phillips curve

πt = Etπt+1 + κxt

• Substituting and iterating

πt = κ

∞∑

j=0

β jEtxt+j

• Current inflation response depends on cumulative output
response.

• The further is the interest rate change in the future the
larger is the initial inflation response

• With full inflation/real interest rates/output feedback: large
output effects.
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guidance about interest rates five years in the future is roughly 18 times larger than 
the response of inflation to an equally sized change in the current real interest rate.

To build intuition, we have assumed that there is no endogenous feedback from 
changes in output and inflation back onto real interest rates. Actual monetary 
 policies are more complicated. In normal times, forward guidance about lower real 
interest rates in the future may be partly undone by higher real interest rates in the 
intervening period. On the other hand, when monetary policy is constrained by the 
zero lower bound on short-term nominal interest rates, the higher inflation associ-
ated with forward guidance about future interest rates will actually lower current 
real interest rates and this will in turn raise current output and inflation further. In 
this case, the outsized effects of forward guidance we describe above will be further 
reinforced by subsequent endogenous interest rate movements.

II. An Incomplete Markets Model with Nominal Rigidities

Section I shows that the huge power of far future forward guidance in standard 
monetary models depends crucially on the prediction of the model that the current 
response of output to an expected change in real interest rates in the far future (say 
five years in the future) is equally large as the response of output to a change in the 
current real interest rate. But is this realistic? With some probability, one will hit 
a borrowing constraint in the next five years. This effectively shortens one’s plan-
ning horizon. Also, households that face uninsurable idiosyncratic income risk and 
borrowing constraints will be wary of running down their wealth to take advantage 

Figure 2. Response of Current Inflation to Forward Guidance about Interest Rates at Different 
Horizons Relative to Response to Equally Large Change in Current Real Interest Rate
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INCOMPLETE MARKETS AND FORWARD GUIDANCE

• One approach taken to address puzzle:
Heterogeneous-agent incomplete-markets models
(Bewley-Imrohoroglu-Huggett-Aiyagari)



INCOMPLETE MARKETS AND FORWARD GUIDANCE

• McKay, Nakamura & Steinsson 2015:

• Strong Intertemporal Substitution (+ large real interest rate
changes) explains large effects in complete markets (CM).
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INCOMPLETE MARKETS AND FORWARD GUIDANCE

• McKay, Nakamura & Steinsson 2015:

• Strong Intertemporal Substitution (+ large real interest rate
changes) explains large effects in complete markets (CM).

• Intertemporal Subst. weaker in incomplete markets (IM).
• Forward guidance less effective in IM than in CM.
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INCOMPLETE MARKETS AND FORWARD GUIDANCE

• Werning 2015:
• Taking GE effects into account can break this intuition.
• Benchmark: FG equally effective in IM and in CM.
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FARHI & WERNING LEVEL-K THINKING

Complete Markets Incomplete Markets

Rational Expectations Benchmark Zero or Modest
Improvement

Bounded Rationality Modest Sizable
Improvement Improvement

Table 1: Schematic summary of results illustrating the complementarity of bounded rationality
and incomplete markets in mitigating the extreme effects of expected future interest rates (i.e.
forward guidance puzzle) present in the benchmark New Keynesian model.

each departure from the standard model in isolation has moderate or zero effects, but that the
combination of both incomplete markets and level-k bounded rationality has the potential to
significantly dampen the reaction of current output to future interest rates. Given the empir-
ical relevance of both departures from the representative agent rational expectations model,
we believe that this provides a realistic resolution of the “forward guidance puzzle”. Table 1
provides a schematic summary.

Our basic mechanism can be best appreciated under the simplifying assumption of prices
and wages that are fully rigid, which we adopt for most of the paper (we relax this in Section
5). In our model, households care to forecast the path for aggregate income because of its
effect on future household income. With full price rigidity, given the new interest rate path,
this turns out to be the only endogenous macroeconomic variable that households need to
forecast. They form these expectations according to the following iterative level-k iterative.
Level-1 thinking assumes that agents expect the path for future output to remain as in the
original rational-expectations equilibrium before the announced change in the path of interest
rates. Given current assets and income, individuals choose consumption and savings, reacting
to the new interest rate path, using the status quo expectations for future aggregate income. In
equilibrium, aggregate output equals aggregate consumption in each period, and the economy
is in (general) equilibrium. In the k-th deductive round, households take the path of future
output to be the equilibrium path of output that obtains in the previous round, etc. This process
converges to the rational-expectations equilibrium when the number of rounds k goes to ∞.6

We start in Section 2 by formally introducing our equilibrium concepts (temporary equi-
librium, rational-expectations equilibrium, level-k equilibrium) with a general reduced-form
aggregate consumption function. All the explicit models derived later in the paper can be seen
as special cases yielding specific micro-foundations for the reduced-form aggregate consump-

6An interesting advantage of working with level-k is that it sidesteps issues of indeterminacy, as argued force-
fully by Garcia-Schmidt and Woodford (2019). Indeed, for any shift in the path of interest rates, the equilibrium
outcome for any level k is unique. Indeed, one can see level-k thinking as a selection device which isolates a par-
ticular rational expectations equilibrium in the limit when k goes to ∞, without having to resort to policy rules or
the Taylor principle. When prices are rigid, level-k converges to rational expectations when k goes to ∞. When
prices have some degree of flexibility, each level-k equilibrium remains uniquely determined, but the convergence
depends on the monetary policy rule. We obtain convergence with a Taylor rule.
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• Based on attenuation of GE:
agents respond less than in frictionless benchmark.

• Same here if strategic complements (instrument
announcement).

• Opposite if strategic substitutes (target announcement):
agents respond more than in frictionless benchmark.

• Question: Why not adjust the announcement accordingly?

• Question: Why not communicate both?



LACK OF CK

• Applies to all (both) model equations

• Can thus eliminate the forward guidance puzzle

• But: Is lack of CK really the source of the puzzle?

• Yes for the PE/GE , c = y .

• Sceptical about inflation/output part.

• Rather: Puzzle is a model deficiency
(price/inflation indeterminacy in a liquidity trap).



VIEW OF THE WORLD

• Fully rational world / common knowledge:
Forward guidance would be very powerful

• We do not observe large effects just because lack of
rationality

• Large GE effects not taken into account by agents.
Question: How can policy fix it?

• Maybe a model bug that the GE effects are so big.
It is not lack of rationality that we do not observe them.

• Not the “real” model part, the “nominal” model part.



COCHRANE (2015)’S POLICY ANALYSIS OF

NEW-KEYNESIAN MODELS DURING A LIQUIDITY TRAP

possible values of  , each of which selects the equilibrium in my parameterization. The figures

give an idea of the full range of bounded equilibria that can emerge in this model, all for fixed

interest rate policy.

The middle solid line in figure 7 and figure 8 shows the equilibrium defined by no inflation

jump at time  = 0 when the liquidity trap starts.
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Figure 7: Inflation in all equilibria. Equilibria are indexed by the expected value of inflation

 at  = 5, shown by the circles. The thicker lines show the standard deflation equilibrium,

the no-inflation-jump equilibrium, and the local-to-frictionless equilibrum. Thinner lines show

a range of equilibria indexed by different choices for  .

Figure 9 presents the local-to-frictionless equilibrium and the standard equilibrium in state

space. The blue dashed line is the standard equilibrium choice, as in Werning (2012) Figure 1.

Inflation and output gap approach from the bottom left, the region of deflation and depression.

Dots indicate years. At  =  the standard solution attains the central red dot and stays there.

The solid lines display the two-way bounded or local-to-frictionless equilibrium choice. The red

part is  ≥  . Once we eliminate the explosive solution or    , there is a whole range of

non-explosive solutions that converge to the origin along the red ray. Equilibrium choice comes

down to where we specify that the    solution will join this path. The standard choice picks

the origin itself. The local-to-frictionless or two-way-bounded choice merges at a point to the

northeast of the origin at  =  , at just the right place so that the blue line is non explosive.

Going forward in time, this solution starts at the right end of the blue line and works left, hitting

the output gap peak at  =  and then converging back to the steady state at the origin.
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(A) Inflation
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Figure 2: Output gaps in all equilibria. Alternative equilibria are indexed by the value of the
output gap at T = 5, shown by the circles. The thicker lines show the standard deflation
equilibrium, the no-inflation-jump equilibrium, and the backward-stable equilibrium. Thinner
lines show a range of equilibria.

2.4 The standard equilibrium

Now, let’s look at a few equilibria in detail.

Werning (2012), like the rest of the literature, chooses the equilibrium πT = 0. Plugging in
to the general solution, (6), we verify that the economy is in the steady state as soon as the
liquidity trap ends,

t ≥ T : xt = πt = 0. (8)

Before T , during the liquidity trap episode, (6) becomes

t ≤ T :

[
κxt
πt

]
=

[
ρ
1

]
ir − 1

λ− δ

[
λ2 −δ2

λ −δ

] [
eδ(t−T )

eλ(t−T )

]
ir (9)

Figure 3 presents this standard equilibrium choice, (8) and (9). Its output and inflation paths
are also plotted as thicker lines in Figure 1 and Figure 2, for comparison with other equilibria.

This equilibrium shows a dramatic deflation and large output gaps during the liquidity-trap
period. We also see strong dynamics – deflation steadily improves, and expected output growth
is strong. This model does not produce a “slump,” or “secular stagnation,” a long period of a
steady output gap and steady inflation or even slight deflation. The intertemporal first order
condition (1) says that the level of consumption can only be below potential if consumption is
expected to grow back to potential. The new-Keynesian Phillips curve (2) links the output gap
to the change in inflation, producing a gap when inflation is lower today than in the future. If
inflation is to end up at zero, and if one wants a large output gap, the Phillips curve requires
swiftly decreasing, and therefore substantial, deflation.
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(B) Output



POWER OF COMMUNICATION

• Specific interpretation assigned to

Monetary policy is 98 percent talk and only two percent
action (Bernanke, 2015).

• Not just (credible) communication of future policy.

• Instead: expectation management almost life of its own.

• But: CB has to be able to implements what it
communicates (model, power of CB . . . )

• Similar role of communication to achieve a higher inflation
target.
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Monetary policy is 98 percent talk and only two percent
action (Bernanke, 2015).

• Not just (credible) communication of future policy.

• Instead: expectation management almost life of its own.

• But: CB has to be able to implements what it
communicates (model, power of CB . . . )

• Similar role of communication to achieve a higher inflation
target.

• Friedman (1969):

. . . danger of assigning to monetary policy a larger role
than it can perform, in danger of asking it to accomplish
tasks that it cannot achieve, . . .



POWER OF COMMUNICATION

• Specific interpretation assigned to

Monetary policy is 98 percent talk and only two percent
action (Bernanke, 2015).

• Not just (credible) communication of future policy.

• Instead: expectation management almost life of its own.

• But: CB has to be able to implements what it
communicates (model, power of CB . . . )

• Similar role of communication to achieve a higher inflation
target.

• Friedman (1969):

It [monetary authority] cannot use its control over nom-
inal quantities to be a real quantity - the real rate of
interest, the rate of unemployment, . . .



MANAGING EXPECTATIONS = SUCCESS ??



. . . OR MAYBE IT WORKS



TAKK


