
EABCN/CEPR/SNB Workshop

"Estimation and Empirical Validation of Structural Models for Business Cycle
Analysis", Zurich, 29-30 August, 2006

discussion of the paper

"Estimating Macroeconomic models: a likelihood
approach"

(by J. Fernández-Villaverde and J. F. Rubio-Ramírez)

Gianni Amisano (University of Brescia)

1/23



1 Main aim of the paper

• show how likelihood based methods can be used to estimate structural
nonlinear dynamic macromodel for US data;

• show that the stochastic volatility features of the model are important in
the explation of the behaviour of observed data

• show how to obtain smoothed estimates of the latent state variables

• run conterfactual experiments to ascertain relevance of exogenous changes
in volatilities in determining changes of volatility of observed variables
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2 Related literature

• literature on "great moderation"/time varying nature volatility of shocks
driving the US economy (Justiniano and Primiceri, 3005)

• methodological literature on nonlinear state space models and in particular

• simulation based filtering literature

• macro papers in which these techniques are applied: contributions by F-
VR-R (2005), Schorfheide and An (2005), An (2006), Amisano and Tris-
tani (2006a, 2006b)
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3 A non linear SSM

yt = G(st,vt;γ) (1)

st = H(st−1,wt;γ) (2)

dim(vt) + dim(wt) ≥ dim(yt) (3)

define w2t such that

dim(vt) + dim(w2t) = dim(yt) (4)

If linear+Gaussian: Kalman Filter

otherwise , a simulation based approach could be used for obtain likelihood of
the model

(Doucet et al, 2001, Arulampalam et al 2002)
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4 Particle filter (PF)

Main idea: given draw s(i)t , i = 1, 2, .., N from p(st|yt;γ) perform projection
and update steps via simulation (importance sampling):

• (projection): draw s(i)t+1 from p(st+1|s
(i)
t yt;γ) ie draw w

(i)
t (or w

(i)
1t ), i =

1, 2, ..., N

• update: assign to each particle a weight (resample with probability) pro-
portional to

w
(i)
t+1 = p(yt+1|s

(i)
t ;γ)
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• sample mean of weights is consistent (in N) estimate of p(yt+1|yt;γ)

This allow to obtain likelihood function, to be used for ML or for Bayesian
inference.

6/23



5 Interpretation of the PF

Intuition: for Bayesians:

• p(st+1|yt;γ) = "prior distribution" (prior to observing yt+1)

• p(yt+1|st+1;γ) = "likelihood",

⇒ doing posterior simulation drawing from "prior" and using "likelihood" as
weights

• NEFFt =
PN
i=1

µ
w
(i)
t

¶2
≈Herfindhal-Hirschmann index. Has to be

safely far from 1 and as close as possible to 1/N
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5.1 Problems with the PF

5.1.1 Adaption

Importance sampling (IS) interpretation .

Importance function q should be more spread out than candidate distribution
p: bounded weights w(i)t = pi

qi
.

But if IS distribution too spread out, large number of draws given negligible
weights ⇒poor numerical accuracy properties.

⇒PF is based on a blind proposal
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Figure (A): first particle will be killed either by reweighting or by resampling.
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