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NON-TECHNICAL SUMMARY

In the area of monetary economics, recent theoretical results have identified a “sufficient
statistic” for monetary shocks for a broad class of sticky-price models under low inflation.
The key proposition is that the cumulative response of output to a once-and-for-all small
monetary shock - essentially the area under the output impulse response - is proportional to
the ratio of two cross-sectional statistics of the price change distribution. These two statistics
are the kurtosis of the steady-state distribution of (non-zero) price changes (a measure of
“fat tails” in this distribution) and the frequency of price changes.

An intuition of why these two moments of the price change distribution do capture the
effects of monetary shocks is the following. If price changes are infrequent, prices will
respond slowly to a shock, inducing larger real effects. So the inverse of the frequency of
price changes captures the overall degree of price rigidity, a feature which is standard in most
sticky price models. For a given frequency of price changes, the patterns of the size of price
adjustments also matter. In particular, if firms adjusting their prices are the ones whose prices
are very far from the price that would have prevailed under price flexibility, the price response
will be larger and quicker, and the output effect smaller. The kurtosis of price changes turns
out to capture this “price selection” effect. More price selection is associated to a lower
kurtosis, to a faster response of the aggregate price to a shock and to lower the real effects
of monetary shocks. This price selection effect is maximal in a standard menu cost model
and minimal in a standad Calvo model.

This paper presents an empirical test of the predictions of the sufficient-statistic proposition
using the restrictions implied by the theory for an economy with low inflation. The
theoretical prediction is somewhat bold: the ratio of kurtosis to frequency should explain
different degrees of monetary non neutrality, while other moments should not matter (e.g.
the variance, or the skewness, of price changes). We proceed to testing the sufficient-statistic
proposition using producer price indices (PPI) and consumer price indices (CPI) micro data
for a large number of firms that are representative of the French economy. Our approach to
perform the test has three steps. First, we estimate the sectoral responses to a monetary
shock for about 120 PPI industries and 220 CPI categories, using a Factor Augmented VAR
(FAVAR) model. The second step consists in using the micro data underlying the sectoral
data to measure the cross sectional moments of the distribution of price changes (frequency,
kurtosis of price changes) in the different sectors. In the third step, we inspect the
relationship between the CIR" and the cross-sectoral moments under the restrictions implied
by the theory.

The results consistently show that the data do not reject the predictions of the theory across
a variety of tests, specifications, and robustness exercises. In particular, Figure A illustrates
the positive correlation across PPI sectors between the ratio of kurtosis over frequency and
the cumulative impulse response of prices. Each panel is a scatter plot of CIR” over the log-
ratio for three different specifications of monetary policy shocks. Using OLS regressions, we
show that these correlations are significant. Moreover, we show that both the frequency and
the kurtosis appear as statistically significant factors in accounting for the cross-sectional
heterogeneity of the estimated CIRP for both the PPI data, as well for the CPI data. The sign
and magnitudes of the estimated coefficients are consistent with the predictions of the theory
in the specification where the variables enter the regression as a ratio. An unrestricted
specification where both variables are entered as separate regressors also provides results
consistent with theory. Moreover, “placebo” tests show that moments #o7 suggested by the
theory, such as the size, standard deviation and skewness of price changes, are »oz correlated
with the CIRP.
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Figure A: Correlation between the cumulative impuse response of prices and the ratio of
kurtosis over frequency of price changes — PPI sectors
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Note: The first panel uses CIRP obtained from a model where the monetary shock is identified using a Cholesky
decomposition and long run restrictions, the second panel uses CIRP where the long run restrictions are not
imposed, in the last panel we identify monetary shock using a high frequency identification approach and long
run restrictions.

Test empirique d une statistique suffisante
pour 1'effet des chocs monétaires

RESUME

Dans une large classe de modeéles a prix rigides, la non-neutralité des chocs nominaux est
résumée par une statistique suffisante: le rapport entre kurtosis (le coefficient
d"aplatissement) de la distribution des changements de prix et la fréquence des
changements de prix. Nous testons cette prédiction théorique en utilisant les donnees d'un
grand nombre d'entreprises représentatives de I'‘économie frangaise. Les données
individuelles nous permettent de mesurer les moments de la distribution des changements
de prix (kurtosis et fréquence) pour environ 120 produits de I'indice des prix a la
production et 220 produits de I'indice des prix & la consommation. Nous utilisons un VAR
augmenté de facteurs (FAVAR) pour mesurer les réponses sectorielles a un choc
monétaire, résumées par la réponse cumulée aux impulsions des prix sectoriels (CIRP),
selon trois schémas d'identification alternatifs. La CIR” estimée est corrélée avec la kurtosis
et la fréquence de fagcon cohérente avec la prédiction théorique (i.e. c’est bien le ratio de
ces deux moments qui est corrélé avec la CIR). L'analyse montre également que d'autres
moments non prédits par la théorie, tels que la moyenne, I'écart-type et I'asymétrie de la
distribution des changements de prix, ne sont pas corrélés avec la CIR". La robustesse des
résultats est confirmée par différents tests.

Mots-clés : fonction de réponse aux impulsions, chocs monétaires, prix rigides,
statistique suffisante

Les Documents de travail refletent les idées personnelles de leurs auteurs et n'expriment pas
nécessairement la position de la Banque de France. lls sont disponibles sur publications.banque-france.fr

Banque de France WP #839 iii


https://publications.banque-france.fr/


















































































































































































































































































	BDF_WP_Alavrez_et_al.pdf
	
	
	
	
	

	
	
	

	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


