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This talk

� Overview of some recent literature that uses conventional

econometric tools for macro policy evaluation

� When/How can we use forecasts and impulse responses to

� evaluate counterfactual policy path?

� compute optimal policy path?

� compute optimal reaction coefficients?

� learn preferences of policy makers?



Literature

Main ideas from

� Barnichon, R. & Mesters, G. (2023), A Sufficient Statistics approach for Macro Policy, American Economic

Review, vol 113 (11), pp. 2809-45.

� McKay, A. & Wolf, C. (2023), What Can Time Series Regressions Tell Us About Policy Counterfactuals?,

Econometrica, vol 91(5), pp. 1695–1725.

Also referring to

� Barnichon, R. & Mesters, G. (2023), Measuring Fiscal Discipline - A Revealed Preference Approach.

� Barnichon, R. & Mesters, G. (2024), Evaluating Policy Institutions —150 years of US Monetary Policy—.

� Caravello, T., McKay, A. & Wolf, C. (2024), Evaluating Policy Counterfactuals: A ”VAR-Plus” Approach.

� Hack, L., Istrefi, K. & Meier, M. (2024), Identification of Systematic Monetary Policy.

� and several others...



Start with conventional approach ...

Structural macro model for wt = (y ′t , p
′
t)

′

Ayyt + Appt = Af
wEtwt+1 + Al

wwt−1 + ξt (1)

ϕppt + ϕyyt = ϕf
wEtwt+1 + ϕl

wwt−1 + εt (2)

� (1) macro equations:

yt macro variables, ξt non-policy shocks, A’s parameters

� (2) policy equations:

pt policy variables, εt policy shocks, ϕ’s reaction function



Model solution

� Suppose that observed data was generated under some ϕ0

assume ϕ0 leads to unique equilibrium

Solution can be written as SVMA

wt =
∞

∑
j=0

Rj (ϕ
0)εt−j + Gj (ϕ

0)ξt−j

where

� {Rj (ϕ0)} impulse response to policy shocks εt

� {Gj (ϕ0)} impulse response to non-policy shocks ξt



Counterfactual policy

Objective:

How to compute Etyt ,Etyt+1, . . . under counterfactual reaction ϕ̃

Existing options:

1. DSGE approach: specify and estimate structural model

model mis-specification, weak identification, ...

2. Econometric approach: build counterfactual in SVMA

e.g. Sims & Zha (1995), Bernanke et al (1997), etc, not robust to Lucas critique ...



Existing econometric approach

� Note ϕ0 → ϕ̃ implies Et(p0
′

t , p
0′
t+1, . . .)′ → Et(p̃′t , p̃

′
t+1, . . .)′

� Restated objective: compute effect of changes

Et p̃t+j − Etp
0
t+j for j = 0, 1, 2, . . .

on Etyt ,Etyt+1, . . .

� Sims & Zha: measure the effect of changes from the effect of

εt+j on Etyt+j ,Etyt+j+1, . . . for j = 0, 1, . . .
i.e. the impulse response of the policy shock

� Problem: need to introduce a new shock every period —

economy can respond differently when changing ϕ0 → ϕ̃ once

at time t or introducing a shock at every future time period



Towards a modern modification ...

Rewrite structural model in sequence space

AyyEtYt +AypEtPt = ByxXt + e1ξt

ApyEtPt +ApyEtYt = BpxXt + e1εt

where

� Macro path: EtYt = Et(y ′t , y
′
t+1, . . .)′

� Policy path: EtPt = Et(p′t , p
′
t+1, . . .)′

� Initial conditions: Xt

� e1 = (1, 0, 0, . . .)



Restated problem ...

ApyEtPt +ApyEtYt = BpxXt + e1εt

This highlights difficulty:

� At time t there is only 1 shock to evaluate ϕ0 → ϕ̃

we only know causal effect of exogenous change in policy at time t

� But we need causal effects of path of changes

EtP
0
t − EtP̃t → Et(p

0
t − p̃t , p

0
t+1 − p̃t+1, . . .)′



News shocks

Idea: introduce policy news shocks

ApyEtPt +ApyEtYt = BpxXt + εt

where

εt = (ε′t,t , ε′t,t+1, ε′t,t+2, . . .)′

� ϵt,t+j surprise to policy instrument announced at time t

regarding horizon t + j

� Use causal effects of news shocks to learn about changing

policy path



Model solution

AyyEtYt +AypEtPt = ByxXt +Ξt (3)

ApyEtPt +ApyEtYt = BpxXt + εt (4)

Lemma (1,BM23)

Given the generic model (3)-(4), under ϕ0 that leads to unique

equilibrium we have

EtY0
t = Γ0

ySt +R0
y εt

EtP0
t = Γ0

pSt +R0
pεt

with St = (X′
t ,Ξ

′
t)

′ and EtP0
t ,EtY0

t are forecasts and R0
p,R0

y are

irfs to policy news shocks under ϕ0.



Model solution under modified rule

Adjust policy path EtP0
t by fixed δt = (δ′0t , δ′1t , . . .)′

A0
pyEtPt +A0

pyEtYt = B0
pxEtXt + ε0t + δt (5)

Lemma (2,BM23)

Given the generic model (2) and the modified policy rule (5),

under ϕ0 that leads to unique equilibrium we have

EtYt(δt) = EtY0
t +R0

yδt

EtPt(δt) = EtP0
t +R0

pδt



Counterfactual policy paths

Evaluate the ϕ0 → ϕ̃ in two steps:

1. Compute needed δt adjustment

EtP̃t = EtP
0
t +R0

p δ̃t ⇒ δ̃t = (R0′
p R0

p)
−1R0′

p (EtP̃t −EtP
0
t )

2. Compute effect on EtYt

EtỸt = EtY
0
t +R0

y δ̃t



Information requirements

1. Forecasts: EtP0
t and EtY0

t

� Can exploit the large literature on forecasting

(e.g. Elliot & Timmermann 2016)

2. Impulse responses: R0
p and R0

y

� Can exploit the large literature on macro identification

(e.g. Ramey 2016, Nakamura & Steinson 2018)



Identification challenge

� Note R0
y ∈ R∞×∞ captures causal effects of

εt = (ε′t,t , ε′t,t+1, ε′t,t+2, . . .)′ on Etyt ,Etyt+1, . . .

Identifying all εt can be hard, some recent ideas

� Adopt low dimensional approximation

� factor structure e.g. Inoue & Rossi (2021)

� smoothness restrictions e.g. B-splines

� Extrapolate using structural models e.g. Caravello et al. (2024)

� Find exogenous variation in ϕ directly e.g. Lack et al. (2024)



Optimal policy

Consider policy maker who wants to minimize

Lt = EtY
′
tWYt

where

� W weighting matrix: selects variables/horizons of interest

Optimal policy

EtP
opt
t ≡ argmin

Pt

Lt



Gradient with respect to δt is sufficient

We have the following equivalence

min
Pt

Lt = min
δt

Lt(δt)

where

Lt(δt) = EtY
′
t(δt)WYt(δt) with EtYt(δt) = EtY

0
t +R0

yδt



Optimal policy

Compute EtP
opt
t in two steps:

1. Compute needed δt adjustment

∇δtLt(δt) = 0 ⇒ δ∗
t = −(R0′

y WR0
y )

−1R0′
y WEtY

0
t

2. Compute optimal policy path

EtP
opt
t = EtP

0
t +R0

pδ∗
t

⇒ δ∗
t = Optimal Policy Perturbation (OPP) statistic



OPP decomposed

We can write

R0
pδ∗

t =
(

Γopt
p − Γ0

p

)
St −R0

pϵt

Two sources of adjustments

1. Γopt
p − Γ0

p non-optimal response to economy: St = (Xt ,Ξt)

� Ξt non policy shocks

� Xt initial conditions

2. correct policy mistakes −R0
pϵt



Possible sources of policy failure

Opens the question why policy was not optimally set?

� Made exogenous mistakes

� PM did not respond optimally to specific variables/shocks

� Had different preferences (or loss function altogether)



Identifying non-optimal responses...

� Did policy maker respond optimally to specific variable/shock

e.g. oil price shock, inflation expectation, financial, etc

� Study δ∗
1 , δ∗

2 , . . . , δ∗
n sequence of path adjustments

δ∗
t = β × Shockt + errort

β measures how policy failures are related to specific shocks.

reminiscent of forecast evaluation tests...



Optimal reaction adjustment

Let ξo
t be specific shock of interest

τo = Cov(δ∗
t , ξo

t )

= −(R0′
y WR0

y )
−1R0′

y WCov(EtY
0
t , ξo

t )

= −(R0′
y WR0

y )
−1R0′

y WΓ0

where

� Γ0 is impulse response of Yt to ξo
t

� τo is Optimal Reaction Adjustment

can show that ϕ0 adjusted by τo minimizes average loss in responding to ξ0t , see BM24



Optimal reaction adjustment – implementation

ORA statistic

τo = −(R0′
y WR0

y )
−1R0′

y WΓ0

� Depends only on impulse responses:

� R0
y irf to policy shocks

� Γ0
y irf to non-policy shocks



Learning preferences

Recall loss function

Lt = EtY
′
tWYt where often W = W(λ) ,

here

� λ is a preference parameter, e.g. the weight on output gap

Consider inverse question:

Which preferences best describe the policy maker’s behavior?

⇒ Policy decisions reveal preferences of policy makers



Revealed preferences from policy decisions

Note that OPP is function of λ

δ∗
t (λ) = −(R0′

y W(λ)R0
y )

−1R0′
y W(λ)EtY

0
t

Find best fitting λ that minimizes

λ̂ = min
λ

n

∑
t=1

∥δ∗
t (λ)∥

⇒ λ̂ is revealed preference: weight placed on policy objectives



Illustration: Fiscal policy in EU

To illustrate consider

Lt =
H

∑
h=0

Ety
2
t+h + λ

H

∑
h=0

Et(st+h − s̄)2+

trading off

• output gaps: yt , yt+1, . . .

• budget surpluses: st , st+1, . . ., with s̄ = −3

⇒ compare λ’s for different EU countries



SGP forecasts
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SGP forecasts – adjusted
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Impulse responses to a fiscal austerity shock
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OPP statistics: Germany and France
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Fiscal discipline in the EU: 1998-2023
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Summary

For a class of linear forward looking macro models we can

� evaluate counterfactual policy paths

� compute optimal policy path

� compute optimal reaction coefficients

� learn preferences of policy makers

using forecasts and impulse responses

Thank you


