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Appendix A. Disaggregated Price Data

For the disaggregated price data, we rely on microdata at the con-
sumer item level collected by the Swiss Federal Statistical Office
(SFSO). It is important to note that the number of consumer items
may change over time due to revisions of the CPI. To obtain a
homogenous data set, we group the data into 148 CPI items account-
ing for the major Swiss CPI revisions. The data set accounts for
approximately 99 percent of the CPI on average because certain
items, for which we were unable to find an appropriate group, are
excluded from the panel. The resulting CPI items are seasonally and
calendar adjusted, and items featuring collection frequencies lower
than a quarter are interpolated. Figure A.1 shows the historical evo-
lution of aggregate CPI inflation together with the inflation series
of the 148 CPI items (both calculated as quarter-on-quarter rates).

There is a substantial degree of heterogeneity among different
CPI items. Furthermore, inflation rates of single items turn out to
be more volatile and generally less persistent than aggregate CPI
inflation. These observations are confirmed by looking at the stan-
dard deviations and the AR(1) coefficients of aggregate CPI inflation
and different price categories as shown in table A.1 and are in line
with evidence of Boivin, Giannoni, and Mihov (2009) on the United
States.

*Author contact: Baurle: Swiss National Bank, Regional Economic Rela-
tions, P.O. Box, CH-8022 Zurich, Switzerland, e-mail: gregor.baeurle@snb.ch;
Gubler: Swiss National Bank, Economic Data Science, P.O. Box, CH-8022 Zurich,
Switzerland, e-mail: matthias.gubler@snb.ch; Kénzig: London Business School,
London NW1 4SA, United Kingdom, e-mail: dkaenzig@london.edu.
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Figure A.1. Aggregate and Disaggregated Inflation Series
(qoq)
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Appendix B. Detailed Model Description and Estimation
Method

In this section, we provide a description of the estimation method.
As the posterior distribution cannot be derived analytically, we use
Markov chain Monte Carlo (MCMC) methods to simulate from the
posterior distribution. In our setting, this can be done using a Gibbs
sampling approach (see, e.g., Kim and Nelson 1999) with one itera-
tion of the Gibbs sampler involving the following steps:

e Step 1: Draw the factors conditional on a set of model para-
meters.

e Step 2: Draw parameters in the observation equation condi-
tional on the factors.

e Step 3: Draw parameters in the state equation conditional on
the factors.

Iterating over these steps delivers draws from the posterior distri-
bution of the parameters and the factors. Subsequently, we provide
a detailed description of the three steps including the specification
of the prior distribution.

Step 1. Drawing the Factors. To draw from the joint dis-
tribution of the factors given the parameter in the model, we use
the algorithm of Carter and Kohn (1994) and Frithwirth-Schnatter
(1994). The algorithm uses a Kalman filter. In our setting, the filter
has to be adapted for autoregressive errors and potentially co-linear
states; see, e.g., Anderson and Moore (1979) and Kim and Nelson
(1999).

Step 2. Drawing Parameters in the Observation Equa-
tion. We use an informative prior on the factor loadings, as this
“identifies” the factors in the sense that it puts curvature into the
posterior density function for regions in which the likelihood function
is flat; see, e.g., discussion in Béaurle (2013). In our implementation,
the prior is centered such that, a priori, the series are all related
with loading one to the unobserved factors contemporaneously and
with loading zero to the lagged factors. However, the variance of
the prior is chosen to be large, such that if the data are infor-
mative about the loadings, this will be reflected in the posterior
distribution.
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Regarding the parametric form of the prior, we use the spec-
ification of the conjugate prior described in Bauwens, Lubrano,
and Richard (1999, p. 58): The prior distribution p(R,,A, | ¥.),
where n denotes the respective row in the observation equation, is
of the normal-inverted gamma-2 form (as defined in the appendix of
Bauwens, Lubrano, and Richard 1999):

R, ~iGay(s,v)
Ap ~ N(Agn, Ru Mg ).

Ao is the prior mean of the distribution. The parameters s and v
parameterize the distribution of the variance of the measurement
error. My is a matrix of parameters that influences the tightness of
the priors in the observation equation. The larger the elements of M,
are, the closer we relate the observed series to the factors a priori.
The choice of the tightness is determined by the a priori confidence
in the prior belief. We set My, , = ¢* for all n and o = 1,...,q.
Thus, the tightness of the prior increases quadratically with the lag
of the factor. Following Boivin and Giannoni (2006), we set s = 3
and v = 0.001. By adding a standard normal prior for ¥,,, we have
specified a complete prior distribution for the parameters in the
observation equation. The derivation of the posterior distribution is
standard; see, e.g., Chib (1993) and Bauwens, Lubrano, and Richard
(1999).

Step 3. Drawing Parameters in the State Equation. We
implement an independent normal-Wishart prior for the parame-
ters in the state equation in our baseline version, allowing us to
implement zero restrictions on the reduced-form coefficients. The
prior mean and variances are of a “Minnesota type,” following
Karlsson (2013). We set the hyperparameter as follows. In Karls-
son (2013)’s notation, we use m; = 7 = w3 = 1 to implement
a very loose prior and set the prior mean of the first own lag to
zero as we model stationary series. The prior is conjugate, i.e., the
conditional densities p(X|F,®) and p(®|F,X) can be shown to be
multivariate normal- and inverse-Wishart densities, respectively (see
Bauwens, Lubrano, and Richard 1999 or Karlsson 2013). Hence,
we introduce this additional Gibbs-sampling step into our MCMC
algorithm.
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Appendix C. The Role of Aggregation in the Variance
Decomposition

As outlined in the main body of the paper, we compute the variance
decompositions of the different price categories for the particular
indexes and not as the average of the decomposition for the items in
a given category. Intuitively, one would expect that the item-specific
part in the decomposition for the index is smaller than in the aver-
age of the decomposition for the different items in the category.
This is because by aggregating the items of a category to an index,
some of the item-specific variations might cancel out. In contrast,
the average of the variance decomposition for the different items in
a category still reflects all item-specific variation. In this sense, the
foreign contributions to domestic inflation reported in Monacelli and
Sala (2009) can be thought of as a lower bound.

This is confirmed by our results. Table C.1 shows the variance
decomposition for the indexes and the (weighted) average of the
decomposition for the components in the categories at different hori-
zons. One sees that the item-specific part is much larger for the
weighted averages than for the indexes, particularly in the short run.
Conversely, common factors, both domestic and foreign, explain a
larger share for the indexes. Thus, when interpreting the contribu-
tion of common factors, one should bear in mind that the higher
the level of aggregation is, the higher the contribution of common
factors and the smaller the item-specific part.
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Figure D.6. Observed and Shadow Interest Rates for
Switzerland and the Euro Area

2000 2002 2004 2006 2008 2010

3M Libor 3M Euribor
= = = Swiss shadow rate EA shadow rate

Note: The figure illustrates the 3M LIBOR, the 3M EURIBOR, and the shadow
short-term interest rates from Krippner (2013) for Switzerland and the euro area.
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