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Explicit Instrument Rules

I These specify exact setting of the policymakers instruments as
a function of endogenous or exogenous variables along the
equilibrium path

I Results apply to general targeting rules and to specific
targeting rules (Svensson and Woodford (2004))

I 4 desirable properties studied:

1. Timlessness
2. Transparency (rules in terms of macroeconomic variables that

are part of agents’ information set)
3. Implementability (transparent and saddle-path stable)
4. Robustness (rules independent of exogenous shock processes)



New Results

I Canonical Currie-Levine transparent form of rule is not
necessarily implementable

I There exists a representation of the optimal rule that is
saddle-path stable

I There are multiple forms of the timeless, transparent rule that
are saddle-path stable

I Multiplicity of such representations then creates an
identification problem for the econometrician

I ’Robustly optimal’ criterion of Giannoni and Woodford (2003)
only applies in set-ups such as NKM without backward
looking variables such as capital stock.



Criticism of timeless optimal rules

I The timeless perspective is based on the notion that we live in
a Panglossian - best of any possible - world. Optimal policy
can be viewed as having been in place for all time, so there is
nothing special about time t = 0.

I This of course does not mean that optimal policy is Markov
perfect. If the system is forward-looking then there may be an
incentive to renege.

I In the worst case of reneging, the equilibrium policy is the
time-consistent (discretionary) optimal policy. But Blake and
Kirsanova (2004), and Dennis (2010) have given examples
where this performs better than the timeless optimal policy.



A Control Problem for the Basic New Keynesian Model

Assume that a true picture of the world is given by

πt = Etπt+1 + yt + vt (1)

yt = Etyt+1 − σ(rt − Etπt+1) (2)

The objective is the policymaker is to minimize∑ 1

2
(qπ2

t + y2t ) (3)



Optimal Rules for the Simple NK Model

I Assume for convenience that the output gap is the instrument
- any change to interest rate has a first-round effect on
output, followed later by the impact on prices.

I The interest rate may be obtained by substituting into the
Euler condition.

I First-order conditions are

qπt − λt + λt+1 = 0 yt − λt+1 = 0 (4)

I The timeless solution can then be represented as

yt = yt−1 − qπt (5)

Note that this is a timeless rule that is transparent,
implementable and robust.



Optimal Rules for the Simple NK Model (continued)

I But there is also an equilibrium relationship along the optimal
path yt =

s
1+sπt , where s is the solution of an associated

Ricatti equation.

I We can formally divide up yt = µyt + (1− µ)yt and write the
rule for any µ as

µyt = yt−1 −
s(1− µ)

1 + s
πt − qπt (6)

I Thus we get the surprising result that that there is a
continuum of representations of the optimal rule that all have
the same structure.

I Dennis (2010) noted this, and Woodford and Giannoni (2003)
introduced the ’robustly optimal’ criterion, which appears to
provide an ’almost’ unique representation.



Sunspots and Timeless Rules for the Simple NK Model

I Eigenvalues of the system are given by 1
1+s , (1 + s)/µ.

I If µ is too large, both eigenvalues of the system are stable and
the system is indeterminate.

I Since the rule cannot be verified maybe sunspots will develop.
We shall return to this later.



Robustly Optimal Criterion

I When there are AR(1) shocks, the introduction of µ means
that the shock has entered the timeless rule

I So a rule is robustly optimal when the the shock or any
parameters associated with it are absent from the rule

I This pins down a unique timeless rule when all variables are
forward-looking: Just eliminate all Lagrange multipliers from
the optimal (1st-order) conditions



Robustly Optimal Criterion with Backward Looking
Variables

I Needs to hold for any model, including those with
backward-looking variables

I So what about a pure backward-looking model?

xt+1 = xt − ut + vt min
∑ 1

2
(qx2t + u2t ) (7)

I Solution can be given using either standard feedback rule or
using robustly optimal rule

ut = Etut+1 + qEtxt+1 (8)

I So it looks as though the robustly optimal criterion is a
winner.



Fully Optimal Policy in a General LQP Context

I Currie and Levine (1980s, 1993) studied the problem of
minimizing the welfare loss

Ωt =
1

2

∞∑
i=0

βt [yTt+iQyt+i + wT
t+iRwt+i ] (9)

where yTt =
[
zTt xTt

]
, subject to[

zt+1

Etxt+1

]
= A

[
zt
xt

]
+ Bwt (10)



Possible Representations of the Optimal Solution

I Under perfect foresight (i.e. xt+1 backward-looking), the
standard control theory result is that wt = K1zt + K2xt

I However applying this to the system above leads to
indeterminacy; all eigenvalues are stable, so the system cannot
satisfy the Blanchard-Kahn conditions

I Currie and Levine suggested a canonical representation for the
instrument

wt = M1zt +M2p2t (11)

where p2t is a Lagrange multiplier associated with the
forward-looking variables, and follows a vector AR(1) process
dependent on the backward-looking variables zt .



Problems with Currie-Levine Representation

I Consider the basic NK model, with interest rates costed as
well. Both π and y are forward-looking, so according to Currie
and Levine p2 will only depend on the shocks.

I But if there is no feedback on either π or y , then there is one
stable and one unstable eigenvalue, so the system is
indeterminate.

I This of course is well known, but it does mean that the
canonical representation for the general case will not
necessarily be saddlepath stable.

I The optimal rule for wt must therefore involve the
forward-looking variable xt , as we have seen earlier for the NK
model.



Attempted Resolution of Indeterminacy

Dennis (2010) proposes a form of the rule. It is

I timeless

I but not robust

I avoids the pitfalls of the Currie-Levine representation.

I with an infinite number of representations of the timeless rule

But there is one drawback - he does not show that any of these are
implementable i.e. there is no guarantee of saddle-path stability.



Resolution of Indeterminacy

I Solution of problem yields an equilibrium relationship between
Lagrange multipliers and states:

p1 = S11z + S12x p2 = S21z + S22x (12)

I p1 is eliminated using a linear combination of these:

p1 = S11z + S12x +M(p2 − S21z − S22x) (13)

I Currie-Levine choose M = S−1
22 S21, so p1 depends only on z

and p2
I To resolve indeterminacy, another choice of M must be made



Optimal Policy Main Results

1. Currie-Levine canonical feedback representation depends only
on current and past values of backward-looking variables. In
general there is no reason for determinacy to be satisfied.

2. New result: A feedback representation that yields
determinacy always exists, and also depends on past values of
forward-looking variables.

3. But so do an infinite number of other representations with the
same structure.

4. The proof of this result is by construction, so that it it
generates a means of calculating an implementable rule within
Dynare



Implications of the New Result

I It applies to the universally optimal rule of Damjanovic et al
(2008)

I wt can be represented as an ARMA process in the variables of
the system



Identification Issues
If we wish to estimate a dynamic model under optimal timeless
policy, there may be an identification problem depending on the
way the policy rule is formulated.

1. Suppose the econometrician formulates the optimal problem
of the policymaker. The welfare loss could mimic that of the
representative agent or of an ad hoc form, in which case new
parameters defining this must be added to the other
parameters. Then we can construct a likelihood function for
the data using matrices Mi or Mj , and the likelihood will
remain the same, and the parameters are identified.

2. An identification problem arises when the optimization
procedure of the policymaker is not known. This is arguably
more realistic. The econometrician will then enter directly the
rule (65) without knowing its dependence on the parameters.
But with an infinite number of representations of the optimal
rule (each dependent on Mi ), the parameters are not
identified.



Can the Robustly Optimal Rule be Generalized?

I The robustly optimal rule (Woodford and Giannoni, 2003) is
derived from the statement of the optimal conditions using
Lagrange multipliers

I The solution of the resultant dynamics is along a saddlepath

I Thus we interpret the Lagrange multiplier for the
backward-looking equations as being a forward-looking
variables, and conversely

I The optimal conditions are then written as

β

[
AT
11 AT

21

AT
12 AT

22

] [
p1t+1,t

p2t+1

]
−
[
p1t
p2t

]
= −Qyt



I Now write the solutions for p1t and p2t in lag operator form as

(I − βAT
11L

−1)p1t = βAT
21L

−1p2t + Q1yt

(I − 1

β
A−T
22 L)p2t = − 1

β
A−T
22 (Q2yt−1 + AT

12p1t,t−1)

I The policy wt is a linear combination of p1t and p2t
I However, the term p1t,t−1 implies that the ARMA process for

wt not only contains current expectations of future variables,
but also contains past expectations of future variables.

I This would render the robustly optimal rule opaque rather
than transparent.



Conclusions

I We have shown that the Currie-Levine canonical
representation of optimal feedback policy is flawed, as it may
lead to indeterminacy.

I The main theoretical result is that there exists a transparent
and implementable (saddle-path stable) form of the optimal
rule.

I We have shown how to construct an implementable form of
the rule

I The multiplicity of representations of the optimal/timeless
rule has identification implications for estimation

I The optimally robust rule has been called into question when
there are both backward and forward looking variables.


