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This talk

e Overview of some recent literature that uses conventional
econometric tools for macro policy evaluation

e When/How can we use and to
e evaluate counterfactual policy path?
e compute optimal policy path?
e compute optimal reaction coefficients?

e learn preferences of policy makers?
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Start with conventional approach ...

Structural macro model for wy = (y{, p})’
Ayyt + Appt = Af IEtWt+1+A W1+ Ge (1)

PpPe + Pyye = PLEWer1 + Pl w1 + & (2)

e (1) macro equations:
y+ macro variables, ¢; non-policy shocks, A's parameters

e (2) policy equations:
p: policy variables, ¢; policy shocks, ¢'s reaction function



Model solution

e Suppose that observed data was generated under some 4)0

assume 470 leads to unique equilibrium

Solution can be written as SVMA
we =Y Ri(¢%)ec—j+ Gi(¢°)Ge
j=0

where

e {R;(¢°)} impulse response to policy shocks &

e {Gj(¢°)} impulse response to non-policy shocks &;



Counterfactual policy

Objective:
How to compute [E;y:, E¢yi i1, ... under counterfactual reaction 43

Existing options:

1.

DSGE approach: specify and estimate structural model

model mis-specification, weak identification, ...

Econometric approach: build counterfactual in SVMA

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



Existing econometric approach

o Note ¢° — ¢ implies E¢(pY, p%\ 1, ...) — E¢(Bh By, - )
o Restated objective: compute effect of changes
E¢pevj — Eeppy;  for j=0,1,2,...
on Eeye, Eeyesq, ...

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

Et4j ON ]Etyt+jyIEtyt+j+1. 000 fOI’j =0,1,...

i.e. the impulse response of the policy shock

e Problem: need to introduce a new shock every period —
economy can respond differently when changing ¢° — ¢ once
at time t or introducing a shock at every future time period



Towards a modern modification ...

Rewrite structural model in sequence space

AyylEth + Ayp]EtPt = Byxxt + e1(§t
-ApylEtPt + ApyIEth = Bpxxt + et

where
e Macro path: E.;Y: = E:(y{,y{\1,...)
e Policy path: E;P; = E¢(p;, P q..-.)

e Initial conditions: X;

L 31:(1,0,0,...)



Restated problem ...

ApyIEtPt + ApyIEth = Bpxxt + e1&¢
This highlights difficulty:

e At time t there is only 1 shock to evaluate ¢° — @

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

e But we need causal effects of path of changes

E.PY —EP; —  Bi(p! —pt, Pei1 — Prit,--.)



Idea: introduce policy news shocks
Apy]EtPt + .Apy]Eth = Bpxxt + Et

where

o / / /
&t = (Et,tr‘e't,t+1'£t,t+2' )

® €; 4 surprise to policy instrument announced at time t
regarding horizon t +

e Use causal effects of news shocks to learn about changing
policy path



Model solution

Ayy]Eth + AypIEtPt = Byxxt + Et (3)
ApyIEtPt + ApyIEth = BpXXt + & (4)

Lemma (1,BM23)

Given the generic model (3)-(4), under ¢° that leads to unique
equilibrium we have

IEtY? = ngt —+ R?,St

IEtP? = ngt + Rgst

with S; = (X}, Z})’ and EPY,E,Y? are forecasts and RS, R are
irfs to policy news shocks under ¢°.



Model solution under modified rule

Adjust policy path E;P? by fixed &; = (84,61, ---)'

AJE.P: + A E Y, = B E:X; + & + 6 (5)

Lemma (2,BM23)

Given the generic model (2) and the modified policy rule (5),
under ¢° that leads to unique equilibrium we have

lEth(Jt) = IEtY? + R?,&t
]EtPt(St) S IEtPS_-) + Rg(St



Counterfactual policy paths

Evaluate the ¢° — ¢ in two steps:

1. Compute needed J; adjustment

E.P, = EP?+R%S, = & =(RIRY)'RY(EP,—E.P?)

2. Compute effect on [E;Y;

IEt?t = IEtY? + R?,St



Information requirements

1. : E.P? and E,Y?
e Can exploit the large literature on forecasting

(e.g. Elliot & Timmermann 2016)

. 0 0
2. : Rpand Ry
e Can exploit the large literature on macro identification

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



Identification challenge

o Note RS € IR®** captures causal effects of

_ / / / !/
&t = (St,t’ st’t+1, 8t,t+2' .. ) on ]Etytv IEtyt+1, .

Identifying all £; can be hard, some recent ideas

e Adopt low dimensional approximation

e factor structure eg. Inoue & Rossi (2021)

e smoothness restrictions eg. B-splines

e Extrapolate using structural models cg. caravello et al. (2024)

e Find exogenous variation in ¢ directly eg. Lack et al. (2024)



Optimal policy

Consider policy maker who wants to minimize
£t = :[EtY;.WYt
where

e )}V weighting matrix: selects variables/horizons of interest

Optimal policy

t .
E.P{¥" = argmin L,
P,



Gradient with respect to J; is sufficient

We have the following equivalence

rrg)itn L:= n}in L:(6¢)

t
where

£t(5t) == EtY;((st)WYt(Jt) with IEth((St) - IEtY? + R?,(st



Optimal policy

Compute lE,:P(t)pt in two steps:
1. Compute needed J; adjustment

Ve le(6) =0 = & =—(RIWRS) RIWE,Y?

2. Compute optimal policy path

t *
E.PY = E.PY + ROS;

= J; = Optimal Policy Perturbation (OPP) statistic



OPP decomposed

We can write
R9S: = (T~ T5) 8¢ — RSe:

Two sources of adjustments

1. ngt — Fg non-optimal response to economy: S; = (X, =¢)
e =; non policy shocks
e X; initial conditions

2. correct policy mistakes —Rget



Possible sources of policy failure

Opens the question why policy was not optimally set?
o Made exogenous mistakes
e PM did not respond optimally to specific variables/shocks

e Had different preferences (or loss function altogether)



Identifying non-optimal responses...

e Did policy maker respond optimally to specific variable/shock

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

e Study 7,05, ..., d, sequence of path adjustments

d; = B x Shock; + error;

B measures how policy failures are related to specific shocks.

reminiscent of forecast evaluation tests...



Optimal reaction adjustment

Let ¢? be specific shock of interest
= Cov(d;, &7)
= —(RYWRS)RIWCov(E,Y?, &)
= —(RIWRY)RIWr?
where
e IV is impulse response of Y, to &9

° is Optimal Reaction Adjustment

can show that (po adjusted by T° minimizes average loss in responding to g? see BM24



Optimal reaction adjustment — implementation

ORA statistic

= —(RIWRY)RIWr®

e Depends only on impulse responses:

° R?, irf to policy shocks

° F?, irf to non-policy shocks



Learning preferences

Recall loss function
L: =E YWY, where often W =W(A) ,

here

e A 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 of policy makers



Revealed preferences from policy decisions

Note that OPP is function of A

5;(A) = —(RIWNRE) RIW(L)E,Y?

Find best fitting A that minimizes
. n

A=min Y (15 ()]
t=1

= A is revealed preference: weight placed on policy objectives



lllustration: Fiscal policy in EU

To illustrate consider
H H ,
Li=) Beyfip+A) Ei(seyn—35)3
h=0 h=0

trading off

e output gaps: Vi, Yi+1,---

e budget surpluses: s;, S¢y1, ..., with § = —3

= compare A'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

GDP growth Budget surplus
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o ¢; from Guarjardo, Leigh & Pescatori (2014)



OPP statistics: Germany and France
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Fiscal Discipline, 1998-2023
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For a class of linear forward looking macro models we can

evaluate counterfactual policy paths

e compute optimal policy path

compute optimal reaction coefficients

learn preferences of policy makers

using and

Thank you



