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Outline

1 Forward Guidance 101: The effects in a linear DSGE

• This paper assesses the effects of forward guidance using a fully
non-linear stochastic model .. but let’s build some intuition
using a linear model

2 Forward guidance in an estimated DSGE model

• Impulse response functions
• A policy experiment: The effects of the Sept 2012 statement
• The “forward guidance puzzle”

3 Are non-linearities the solution to the puzzle?
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Forward Guidance 101: The effects in a linear DSGE

• Take a 3-equations NK model

• Modify the policy rule so to introduce forward guidance via
anticipated policy shocks (Laseen & Svensson 2009):

R̂t = ψππ̂t+ε
R
t +

K∑

k=1

εRk,t−k

where εRk,t−k = is “news” about future policy – that is, a shock that
is known to agents at time t − k , but affects the policy rule k
periods later, that is, at time t.

• Are these policy news shocks more or less powerful than
contemporaneous (usual) policy shocks?
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Forward Guidance 101: The effects in a linear DSGE

Step 1: Consumption depends on the (real) long rate:

From the Euler eq. ĉt = −IE t [R̂t − π̂t+1 + ĉt+1] −→

ĉt = −
∞∑

j=0

IE t [R̂t+j − π̂t+1+j ]

︸ ︷︷ ︸
L̂R t

Step 2: Anticipated shocks move consumption tomorrow and today −→
stronger effect on inflation:

• (Assume for now the price level is fixed → the Fed pegs the real
rate)

• Contemporaneous shock: R̂t = −∆, R̂t+1 = 0, R̂t+2 = 0... −→
L̂R t = −∆, L̂R t+1 = 0, ... −→ ĉt = ∆, ĉt+1 = 0, ...

• Anticipated shock: R̂t = 0, R̂t+1 = −∆, R̂t+2 = 0... −→
L̂Rt = −∆, L̂R t+1 = −∆, ... −→ ĉt = ∆, ĉt+1 = ∆, ĉt+2 = 0, ...
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From the Euler eq. ĉt = −IE t [R̂t − π̂t+1 + ĉt+1] −→
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Step 3: Now let π move. In the NK model inflation is the PDV of future
expected output gaps

π̂t = κ

∞∑

j=0

βj IE t [ĉt+j ]

• Anticipated shock: more prolonged output increase ĉt = ĉt+1 = ∆
−→ π̂t rises more −→ real rate drops today.

• However, as π̂t increases, R̂t also increases and this mitigates the
effect of the shock
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Impulse Responses to Anticipated Shocks
in an Estimated (FRBNY) DSGE Model

Quarters Ahead:
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A Policy Experiment: The Effects of the Sept 2012
Statement

• Imagine the following “counterfactual” experiment. We are at the
end of August 2012, and ask ourselves: What if at the September
meeting the Fed was to announce that FFR remains at the ZLB
through 2015
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• Baseline forecasts (dashed line)

• Incorporate pre-FOMC meeting FFR expectations (whether due
to Delphic or Odyssean fwd guidance) into the DSGE model –
FFR lifts off in late 2014.

• Add Expected FFR (FFRe
t,t+k , backed out from OIS rates) to

the measurement equations:

FFRe
t,t+k = 400

(
IE t R̂t+k + lnR∗

)

= 400
(

ΨR,2(θ̂)Φ1(θ̂)kst + ΨR,1(θ̂)
)
, k = 1, ..,K

where
st = Φ1(θ̂)st−1 + Φε(θ̂)εt

is the transition equation, and

yt = Ψ1(θ̂) + Ψ2(θ̂)st

is the measurement equation.
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• Counterfactual forecasts (solid line)

• Choose anticipated policy shocks so that post-FOMC

FFRe
t,t+k = ZLB (25 bp)

through 2005Q2.

• Del Negro and Schorfheide (2013, Handbook of Economic
Forecasting chapter)

• That is, assume that the change in FFR expectations following the
Sept 2012 FOMC is entirely due to signaling (Odyssean fwd
guidance)
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What is the Outcome of this Experiment?

• The Forward Guidance Puzzle
• Excessive response of activity/inflation, also discussed in Carlstrom,

Fuerst, and Paustian (2012)
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What is the “Excessive” Response Due To?

1 The NKPC (Kiley et al. NBER Macroannual 2014, Carlstrom et al.)

2 The Euler equation: long-term rate −→ activity

3 Excess propagation: too strong a response of long-term rate to
news shocks

• Drop in long term rates. model vs data: 10-year yield: 25 vs 3 bps; 5-year

yield: 16 vs 8 bps.
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Are Non-Linearities the Solution to the Puzzle?

• We would not know from the current draft of the paper

• My suggestion: Do a policy experiment like the one above and
compare outcomes in linear vs non-linear solution

• If linear −→ puzzle, non-linear −→ no puzzle, done!

• Model: Non-linear version of the 3-equations NK DSGE model

• I am skeptical that the linear version of this model would produce
any forward guidance puzzle: no endogenous state variables, no
propagation (Calstrom et al.).
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Results in the paper

1) “Conventional monetary policy is more stimulative than forward
guidance away from the ZLB.”

GAVIN ET AL: THE LIMITATIONS OF FORWARD GUIDANCE

of the stimulative effect of forward guidance. For example, a −0.5% (−1%) news shock in the

constrained model reduces the expected nominal interest rate to 9 (1) basis points and increases

consumption to 1.1% (1.04%) below its steady state. The same shock in the unconstrained model

pushes down the expected nominal rate to −6 (−45) basis points and raises consumption to 0.92%
(0.64%) below its steady state. In the unconstrained version of our model, a negative expected

nominal interest rate occurs whenever ε̂t < −0.43. Any analysis that allows the nominal interest

rate to fall below zero will significantly overstate the stimulative effect of forward guidance.
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Figure 5: Generalized impulse responses to a −0.5% monetary policy shock. Three types of monetary policy are

examined: No forward guidance, (α0, α1) = (1, 0) (solid line); 1-quarter forward guidance, (α0, α1) = (0, 1) (dashed

line); and 1-quarter equal forward guidance, (α0, α1) = (
√

1/2,
√
1/2) (dash-dotted line). Each case is initialized at

the average discount factor conditional on the ZLB binding in a 500,000 quarter simulation.

We also examine forward guidance by computing generalized impulse response functions

(GIRFs) of a policy shock. GIRFs show the quantitative effects of forward guidance over time.

They are based on an average of model simulations where the realization of shocks is consistent

with households’ expectations over time. Figure 5 plots the GIRFs to a −0.5% policy shock at

the ZLB with no forward guidance (solid line), 1-quarter forward guidance (dashed line), and 1-

quarter equal forward guidance (dash-dotted line). To compute the GIRFs, we calculate the mean

of 10,000 Monte Carlo simulations of the model conditional on a random shock in the first quarter.

We then calculate a second mean from another set of 10,000 simulations, but this time the random

shock in the first quarter of each simulation is replaced with the −0.5% policy shock.10 The GIRFs

are the percentage change (or the difference in the rates) between the two means. To initialize the

10The general procedure for computing GIRFs is outlined in Koop et al. (1996). See Appendix B for details.

12

• These non-linear IRFs look familiar to me ... Is the transmission
mechanism very different in the linear model?
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2) “ If the economy is in a deep recession or households expect a slow
recovery, then the stimulative effect of forward guidance is
minimal because the short-term nominal interest rate is likely
to remain at its ZLB even without forward guidance.”

• “Our finding of a limited stimulative effect of forward guidance at the

ZLB offers an explanation for the Forward Guidance Puzzle described in

Del Negro et al. (2012)”

GAVIN ET AL: THE LIMITATIONS OF FORWARD GUIDANCE

circle markers); (4) The economy is in a severe recession where the central bank is constrained by

the ZLB (r̃∗0 = −0.5, which is based on its estimated value during the Great Recession, triangle

markers).8 Each shadow interest rate is inversely related to an initial discount factor, which is a

proxy for the current level of demand because it determines households’ willingness to postpone

consumption. When the discount factor is high, households prefer to save more, which indicates

that they are less confident in the economy. As in figure 2, the vertical axis of the left (right)

panel in figure 3 shows the percentage (percentage point) difference between the decision rules for

1-quarter forward guidance and no forward guidance. Forward guidance is more (less) stimulative

than conventional monetary policy when the vertical axis values are positive (negative).
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Figure 3: Forward Guidance at and away from the ZLB. Four alternative cross sections are considered: (1) r̃∗0 = 1.5,

solid line; (2) r̃∗0 = 0.25, dashed line; (3) r̃∗0 = 0, circle markers; (4) r̃∗0 = −0.5, triangle markers. The vertical axis is

the difference between 1-quarter forward guidance, (α0, α1) = (0, 1), and no forward guidance, (α0, α1) = (1, 0).

We begin our analysis by examining the case in which the economy is in steady state, r̃0 =
1.5, which signifies that the current nominal interest rate is far enough from the ZLB that no

plausible policy shock will push it to the ZLB. In that situation, an unanticipated expansionary

monetary policy shock (i.e., no forward guidance) in the current period generates a larger increase

in consumption than a promise to provide the same-sized expansionary monetary policy shock

next period (i.e., 1-quarter forward guidance). That finding shows conventional monetary policy is

more stimulative than forward guidance when the nominal interest rate is far from its ZLB.

The economic effects of an unanticipated expansionary monetary policy shock are more limited

when the initial shadow interest rate is low enough that the policy shock causes the ZLB to bind.

Since households believe the economy will improve, there are situations in which a promise to

lower future nominal interest rates generates a larger increase in consumption than an equivalent

unanticipated expansionary shock to the current nominal interest rate, which cannot fall below zero.

Consider the case where r̃0 = 0.25. A small expansionary policy shock, ε̂t > −0.32, does not drive

the current nominal interest rate to its ZLB. A moderate-sized policy shock, −0.54 < ε̂t < −0.32,

8Gust et al. (2013), Krippner (2013), Wu and Xia (2014), and Bauer and Rudebusch (2014) estimate the shadow

federal funds rate when the ZLB binds. They find the shadow rate has been well below zero since the Great Recession.

10

• Again, wouldn’t we get the same result in a linear model, as long as
we impose the ZLB?
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• Again, wouldn’t we get the same result in a linear model, as long as
we impose the ZLB?
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Conclusions

• Ambitious paper, but the results do not seem too surprising

• Although I suspect there is much more in this analysis than
currently transpires from the paper.

• In spite of my skepticism, non-linear model are the way to go: term
premia!
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