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The effective exchange rate of the Swiss franc has soared since 2007. Yet the
appreciation has led only to a minor adjustment of Swiss import prices, consumer
prices for imported goods and overall consumer prices. We apply an approach
proposed by Campa and Goldberg (2005) to show that exchange rate pass-
through (ERPT) is generally low, but slightly higher with respect to import prices
than with respect to consumer prices. It increases when the adjustment period is
extended. Our estimation results show that the exchange rate changes are largely
absorbed in cross-border trade. In the time period of 1980-2007 Swiss consumers
of imported goods felt only around 27% of the initial exchange rate shocks.
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Der Aufsenwert des Schweizer Frankens ist seit 2007 stark angestiegen. Die Aufwertung
hat jedoch nur zu einer relativ geringen Anpassung der Schweizer Importpreise,
Konsumentenpreise fiir importierte Giiter sowie des Konsumgiiterpreisindexes gefiihrt.
Im Beitrag wird — basierend auf einem Ansatz von Campa und Goldberg (2005) —
gezeigt, dass die Wechselkurselastizitit Schweizer Preise generell gering ist. Die
Ubertragungseffekte (exchange rate pass-through, ERPT) im grenziiberschreitenden
Handel sind dabei etwas hoher als die Ubertragungseffekte in Bezug auf die
Konsumentenpreise. Die Reagibilitit erhoht sich, wenn die Anpassungsphase
verldngert wird. Unsere Schdtzergebnisse legen den Schluss nahe, dass ein Grofiteil
der Wechselkursschwankungen im grenziiberschreitenden Handel absorbiert wird.
Im Untersuchungszeitraum 1980 bis 2007 reflektieren sich nur 27 Prozent der

Wechselkursschocks auf die Schweizer Konsumentenpreise importierter Giiter.
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1. A Strong Swiss Franc: Pain with no
Gain?

The effective exchange rate of the Swiss franc
(CHF) reached a historic peak in the summer
of 2011. In mid-August 2011 one Euro cost
CHF 1.01 compared to CHF 1.62 in August
2011. In September 2011, the Swiss National
Bank (SNB) felt impelled to set a minimum
threshold at an exchange rate of CHF 1.20 per
Euro, in order to mitigate the negative effects
of a stronger Swiss franc. This move arose
primarily because of the loss of competitiveness
of Swiss products on European markets.? It
partially corrected the massive overvaluation of
the Swiss franc. Nevertheless, on January 15%
2015, the Governing Board of the SNB decided
that the minimum exchange rate was no longer
sustainable and would thus be discontinued.
A step that again led to considerable market
appreciation of the Swiss franc (Jordan, 2015,

p- 2).

However, a strong currency not only is a burden
for an economy but also provides an upside
— a so-called dividend to the country. One
particularly would expect consumers to benefit
from potentially declining import prices.’ But
with respect to the appreciation of the Swiss franc
this does not appear to be the case. According
to the Swiss consumer protection society (SKS
— Stiftung fiir Konsumentenschutz), the prices
for imported goods have barely dropped since
2011, as underscored by numerous examples
from the retail sector (SKS, 2011). Swissmem
— the Association of the Swiss Mechanical
and Electrical Engineering Industries — also
announced that prices of intermediate products
didn’t adjust as expected and that currency
gains were barely passed through to domestic
producers (Hess, 2011). It is still unclear as to
where the benefits of the strong Swiss currency
are absorbed along the sales chain between
foreign producers and domestic consumers.
Domestic retailers claim that the problem lies
with foreign producers who have been driving
up import prices in foreign currencies. A view

which to a certain degree is backed by our
findings.

Our results show that domestic prices on the
import and the consumer level only sluggishly
respond to the appreciation of the Swiss franc.*
The responsiveness of domestic prices arising
from exchange rate changes is referred to as
exchange rate pass-through (ERPT) (Goldberg
and Knetter, 1997). Over the past years,
numerous empirical studies on ERPT have
been published, among them microanalyses that
review the ERPT between firms and locations in
various currency zones, and studies that evaluate
aggregated data, mostly on a national economy
scale (Engel, 1999, McCarthy, 1999, Campa and
Goldberg, 2005, Campa et al., 2005).’

The paper on hand follows these studies,
but first highlights the description of basic
statistical data. It is structured as follows:
Section 2 distinguishes three levels of ERPT,
and Section 3 lists some key empirical findings
of the ERPT literature related to Switzerland.
Section 4 illustrates the rise of the Swiss franc’s
effective exchange rate since 1974 and shows
that in spite of vigorous appreciation, after the
second quarter of 2009, the rising Swiss franc
was first accompanied by a decline in terms of
trade. The ERPT with respect to import prices
in cross-border trade and on the consumer level
are considered in Section 5. Section 6 provides a
description of the exchange rate responsiveness
of overall consumer prices. Section 7 discusses
the question of where the exchange rate gains
are absorbed in the distribution process between
foreign producers and Swiss consumers. The
shares of exchange rate shock absorption
that occur along the sales chain are explicitly
quantified. Section 8 summarizes the key
findings.

2. Three Levels of Exchange Rate
Pass-Through

Exchange rate pass-through (ERPT) to domestic

! The authors would like to thank an anonymous referee for valuable comments.
2 In May 2012 Jean-Pierre Danthine, the Vice Chairman of the Governing Board of the Swiss National Bank writes, that ,,[...] the
massively overvalued Swiss franc first threatened demand for Swiss exports.* (Danthine, 2012).

3 See for example a statement by Starbatty (2011).

4 The Swiss Executive Federal Council reacted to this situation by revising the Swiss anti-trust law (EVD, 2011a). The Council
justified this competition policy measure explicitly in light of the strong Swiss franc and an inadequate pass-through of exchange
rate benefits (EVD, 2011b).The Swiss Competition Commission, which for a long time had been examining potential violations
of the antitrust law, welcomed this step (WEKO, 2011). Yet, the Swiss Association of Importers (VSIG, 2011) stated that
consumers had already put enough pressure to get sluggish prices moving.

5 In addition, econometric approaches have been applied, based on multivariate models, cointegration methods, and models that
allow mapping of asymmetric and nonlinear relations between currency and pricing variables (Sekine, 2006, Stulz, 2007, De

Brandt et al., 2008, Chew et al., 2011, Tressel, 2011).
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prices can be viewed from two sides —the import
and the export side. In the following, we focus
primarily on the import side, where exchange
rate changes can potentially impact import
prices (IMP), prices of imported consumer
goods (CPIIMP) and the overall consumer price
index (CPI).® Formally, ERPT is measured as
the percentage change of domestic prices in
local currency resulting from a one percent
change in the exchange rate.

IMP-ERPT measures the responsiveness of
import prices and, therefore, describes a pass-
through phenomenon that occurs in cross-
border trade of goods and services. A low IMP-
ERPT means that exchange rate changes have
little impact on import prices. In the literature,
IMP-ERPT is often discussed with respect to
issues in competition policy (Taylor, 2000,
Stulz, 2007, Campa and Goldberg, 2005).
Since summer 2011, Swiss retailers have
stated repeatedly that foreign importers of
branded goods exploited their market power
by absorbing exchange rate gains.” This would
require that importers have maneuvering
room to discriminate prices internationally — a
policy that is referred to as pricing-to-market
(Dornbusch, 1987).

CPIIMP-ERPT describes the exchange rate
pass-through into prices of imported consumer
goods traded on the retail level. There are
several reasons why CPIIMP-ERPT could
be incomplete. One is that imported and
domestically produced consumer goods and
services cannot be clearly differentiated.
Most imported goods are traded, transported,
warehoused, financed, and insured within
the country. These local components of value
added impact the prices of imported goods in
the local currency, however, these components
are not directly affected by changes in nominal

¢ See Appendix 1.

exchange rates. They are higher on the consumer
goods level than on the cross-border trade level
so that the exchange rate responsiveness shrinks
(Burstein et al., 2003). In addition, domestic
retailers possibly absorb temporary exchange
rate changes in order to minimize their menu
costs (Figure 4). This applies in particular with
respect to short-run fluctuations. Froot and
Klemperer (1989) use U.S. data to demonstrate
that permanent nominal exchange rate shocks
have a greater impact on local currency prices
than temporary shocks. Hedging exchange
rate risks, for example, through capital market
instruments, can also lower the responsiveness
of local currency prices.

CPI-ERPT quantifies the pass-through of
nominal exchange rate changes to overall
consumer prices, measured as CPI. This ERPT
is often discussed in the context of monetary
policy issues where a low CPI-ERPT is
sometimes referred to as indicating successful
monetary policies (Taylor, 2000, Stulz, 2007,
Campa and Goldberg, 2005, Gagnon and
Thrig, 2004). Adolfson (2001) stresses that
— in reverse causality — the effectiveness of
monetary policy is also conditioned upon the
degree of CPI-ERPT.?

3. Key Empirical Findings of ERPT

ERPT can be measured as short-run, medium-
run and long-run coefficients for various
trade levels and different categories of goods.
In Switzerland-related ERPT literature the
following empirical findings and stylized
facts are reported: Import prices tend to be
more sensitive to changes in the nominal
exchange rate than consumer prices. Tressel
(2011) looks at the sample period of 1980 to
2010. His long-run IMP-ERPT coefficients for
Switzerland range from —0.3 to —0.6, whereas

7 Auer and Schénle (2012) examine the extent to which market structure can explain incomplete exchange rate pass-through.
They evaluate how pass-through rates vary depending on the mass of firms affected by a particular exchange rate shock and the
distribution of firms‘ market shares.

8 If foreign producers set their prices in the importing nation’s currency, their profit or markup floats freely with the exchange
rate. The markup rises if the currency of the destination country appreciates. This is in line with the local currency pricing (LCP)
model, where nominal exchange rate changes do not evoke price adjustments in the importing country. In other words, no ERPT
occurs, at least not over the short run (Engel, 2003). However, according to the producer currency pricing (PCP) model, foreign
producers set prices in their own currency, which results in a complete ERPT (Obstfeld, 2002, Obstfeld and Rogoft, 2000b). The
question in which currency foreign producers set their prices is crucial in this context (Corsetti, 2007). Fischer et al. (2010) show
that in Switzerland big exporters in particular follow pricing to market strategies.

? The measurement and interpretation of CPI-ERPT is thus especially complex so that the application of system methods may
be more appropriate than single-equation models. Sekine (2006) and Chew et al. (2011) differentiate between a first-stage pass-
through and a second-stage pass-through. Under the first stage, they refer to the pass-through of import prices resulting from
changes in the nominal exchange rate; the second stage reflects the influence of import prices on the domestic CP1. Amstad and
Fischer (2010) analyzed the pass-through of import prices on the Swiss national consumer price index from 1993 to 2008 and
determined a coefficient of 0.3.



the corresponding CPI-ERPT coefficients
lie between —0.02 and —0.05. Stulz (2007)
examines the sample period of 1976 to 2004 and
applies a vector autoregressive model to show
that after an adjustment period of one year the
cumulative IMP-ERPT coefficient is —0.5, while
the CPI-ERPT coefficient equals —0.17. The
State Secretariat for Economic Affairs (SECO,
2011) by applying the approach of Stulz to
the sample period of 1995 to 2011 — derives a
pass-through coefficient of —0.4 with respect to
import prices.'” With monthly data that cover
the years between 1999 and 2010, Herger
(2012) estimates an exchange rate pass-through
elasticity onto aggregate import prices of —0.3.
McCarthy (1999) and Gagnon and Ihrig (2004)
found the CPI-ERPT coefficients for Swiss data
to be either minimal or statistically insignificant,
whereas the IMP-ERPT coefficients prove
slightly higher.

ERPT for import prices differs significantly
by category of imported goods and services.
A study done by the Deutsche Bundesbank
(2008) comes to the result that depending on the
category of goods, a one percent change in the
nominal exchange rate impacts import prices
in local currency by —0.1% up to —0.8%. In
particular, imports of raw materials like crude
oil and coffee or categories of goods with high
shares of raw materials proved more sensitive to
exchange rate changes than others. SECO (2011)
examines the ERPT for 18 import categories
for Switzerland. As expected, the pass-through
effects were found to vary with exchange rate
changes being relatively well reflected in prices
for raw materials (Balaster, 2011, SECO, 2011).

In the long run, ERPT is generally higher than
in the short run. Campa and Goldberg (2005)
estimate a short-run IMP-ERPT coefficient
of —0.68 and an elasticity of —0.93 after an
adjustment period of one year for Switzerland.

'"SECO (2011) does not explicitly consider CPIIMP.
'See Appendix 1.

Adolfson (2001), Heath et al. (2004), de Brandt
et al. (2008), and Chew et al. (2011) apply
cointegration methods to identify short and
long-run effects in various countries. They
observe complete IMP-ERPT over the long run.
Other analyses focus on the issue of whether
the degree of ERPT has changed over time.
Taylor (2000), Goldfajn and Werlang (2000)
show declining ERPT coefficients. Stulz (2007)
concludes that in Switzerland, ERPT dropped
during the 1990s where the observed decline
was greater for consumer prices than for import
prices. For six industrial countries in the sample
period of 1974 to 2004, Sekine (2006) also
shows a decline in ERPT at both trade levels. He
attributes this development to an increasingly
effective monetary policy. However, Campa
et al. (2005) illustrate that the launching of the
common currency in the Euro zone did not cause
any structural changes with respect to ERPT.

4. Terms of Trade

Since the Bretton Woods system was abandoned
in 1973, both the effective exchange rate and
key bilateral exchange rates of the Swiss franc
have followed a slightly increasing trend (Figure
1, Part a).!! This trend soared once the financial
crisis erupted in the fall of 2007, marked by
a rise of the nominal effective exchange rate
of more than 49% (October 2007 to August
2011).2 According to Hildebrand (2011),
this appreciation has resulted in a massive
overvaluation of the Swiss franc and thus carried
the risk of a recession as well as deflationary
developments for the Swiss economy.

12 This vigorous appreciation was also reflected in the price of the U.S. Dollar and the Euro. The Euro zone countries are by far the
major trading partners for Switzerland. The nominal effective exchange rate increased by 36% from October 2007 to December

2014.
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Figure 1: Bilateral exchange rates, effective
exchange rates of the Swiss franc, terms of trade
(goods), export and import prices
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Source: Swiss National Bank (SNB), Federal Customs
Administration (FCA).

However, since all local consumers of imported
goods benefit from potentially declining import
prices, the appreciation of the Swiss franc should
also show an upside — a so-called dividend to the
country. Explicitly, one would expect that the
surge of the effective exchange rate increased
the amount of import goods the Swiss economy
would be able to purchase per unit of export
goods. The reason is that a rise in the value of
the Swiss franc lowers the domestic prices of
imports more than the local currency prices of

13 See Appendix 1.

exports. As a consequence of the appreciation,
Swiss terms of trade are supposed to improve.
Obstfeld and Rogoff (2000b) attribute this
reaction of the terms of trade in the appreciating
country to rising relative wages. Yet, under
a regime of so-called local currency pricing
where responses of import prices to exchange
rates changes are assumed to be nil, currency
appreciation shows an opposite effect by
worsening the country’s terms of trade. Finally,
in a neoclassical world where all prices adjust
flexibly and, thus, the law of one price holds
nominal exchange rate changes do not have an
effect on the terms of trade.

Figure 1 (Part b) illustrates that the Swiss terms
of trade (ToT) did not actually react sharply to
the rapid increase of the effective exchange rate.
ToT are measured as the relative export prices
index (EXP ) and import prices index (IMP)) at
time t

1 EXP; _ EXP;

ER; IMP; IMP¢

where EXP" denotes export prices in foreign
currency and ER denotes the nominal effective
exchange rate of the Swiss franc (Appendix
1). After the second quarter of 2009, the
rising ER is first accompanied by a decline
in ToT, that later turns into a stagnation and
eventually turns into a slight increase in 2014.
The relative stability of Swiss ToT, could be
taken as an indication for the validity of the
law of one price (LOP). In this case, the pass-
through to import and export prices is expected
to be rapid due to an instantaneous adjustment
of a small open economy to world prices. But
again, a simultaneous decline of EXP and IMP,
is not shown in the data (Figure 1, Part b). The
stickiness of ToT, is caused rather by a low
responsiveness of the two price indexes, EXP,
and IMP."*

5. Exchange Rate Pass-Through for
Imported Goods and Services

As mentioned above, our focus lies on the
import side. In order to learn more about the



responsiveness of the prices of imported
goods and services, we look at the relative
development of the relevant macroeconomic
time series. The data show an unusual response
pattern of Swiss import prices after the nominal
effective exchange rate shock occurred in the
second halfof 2007. In our estimation approach,
we take this observation into account and
examine the question whether the magnitude
of pass-through elasticity has changed after
2007. Thus, appropriate procedures for testing
parameter stability of the ERPT coefficients are
applied.

5.1. A first look at Swiss data: Have things
recently changed?

Figure 2 (Part a) illustrates the annual rise of
the import price index AInIMP versus AInER..
The red line shows AInER, which lies above
the zero line during appreciation phases and
below it during depreciation phases. IMP,
is operationalized in two ways: First, as the
import price index of the Federal Statistical
Office (FSO) shown as dark columns and
secondly, as the unit value index of the Federal
Customs Administration (FCA), shown as the
lighter column (Appendix 1). Both columns are
inverted, which means that a drop in nominal
prices points upwards. Figure 2 depicts a
certain degree of synchronicity in exchange
rate and import price changes. Yet, it is quite
evident that the co-movement between AInER
and AInIMP has changed in recent years.

*  The depreciation of the Swiss franc in the
year 2000 and from 2003 to 2007 was on a
comparable order of magnitude as the rise
in import prices.

*  The Swiss franc appreciated from 2001 to
2003. The annual increase of the nominal
effective exchange rate was between 4%
and 8%. For eight quarters, a drop of
import prices of up to 6% accompanied
this development. A second appreciation
phase started at the end of 2007, and
after a certain time lag the import prices
also decreased. In 2009, prices fell by
up to 10%, which exceeds the rise in the
effective exchange rate — primarily as
a result of a major economic downturn
(Figure 2, Part a).

e The upward pressure on the Swiss franc
rose significantly in 2010 and 2011,
leading to year-over-year (y-o-y) rises of
the ER, of up to 16%. At the same time,
import prices (based on the import price

index of the FSO) increased slightly by
1% y-o-y. The unit value index of the
FCA behaved as expected and declined;
however, the price reduction remained
below 4% (Figure 2, Part a).

*  With respect to short-run dynamics,
measured as quarter-over-quarter (q-0-q)
increase (based on seasonally adjusted
data), the counterintuitive movements
of import prices are even more evident
(Figure 2, Part b). After 2007Q3 ER rose
— except in 2008Q3 and 2009Q2 — steadily
for 14 quarters. Over the same period, the
import price index fell for five quarters and
rose for 11 quarters.

Figure 2: Import prices, nominal effective
exchange rate and foreign consumer price index

(a) y-o-y growth, in percent
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5.2. Short- and medium-run IMP-ERPT and
CPIIMP-ERPT

According to Campa and Goldberg (2005), the
logarithm of the price index of imported goods
in foreign currency InIMP" can be expressed
as the sum of the logarithm of manufacturing
costs InMC" faced by foreign producers and
the markup InMKUP " that represents a profit
margin. Since InIMP =InIMP "-InER  holds, the
import price index can thus be expressed as

(2 InIMP, = [InMC; + InMKUP; — InER,

Campa and Goldberg (2005) state that the
markup InMKUP" has a component that is
potentially sensitive to changes of the exchange
rate. The manufacturing costs InMC" depend
on prices in the trading partner’s markets CPI".
From these considerations Chew et al. (2011)
conclude that the price index of imported goods
in the local currency

3) InIMP, = elnER; + yInCPI;

is a function of the price index of the home
country’s trading partner’s CPI" and ER,
whereby the coefficient y reflects the elasticity
of import prices with respect to foreign
manufacturing costs.'* The coefficient p™Mf=-g¢
measures the IMP-ERPT, the elasticity of
the prices of imported goods with respect to
exchange rate variations (Chew et al., 2011).
It takes on a value of —I if the IMP-ERPT
is complete.”” Campa and Goldberg (2005)
and Campa et al. (2005) propose a model to
estimate short-run and medium-run IMP-
ERPT coefficients that can be interpreted as a
specification of equation (3):!¢

14 Chew et al. (2011) use the foreign wholesale price index.

(4)
AlnIMP,=a ™" + 3 ' BIMPAINER,; + ¥t ¥ AInCPI;_;

+¢™P AInGDP, + u™".

The quarterly change in import prices at time
t is explained by the change in the nominal
effective exchange rate AInER, manufacturing
costs abroad, and the respective change of these
variables in the last four quarters. The increase
in foreign manufacturing costs AInMC" is
operationalized by the increase of the foreign
consumer price index AInCPI" (depicted by
the gray line in Figure 2, Part a). The equation
also includes the real gross domestic product
AlnGDP, as a proxy for short-term demand
and medium-term supply conditions in the
home market.!” The short-run pass-through is
given by the coefficient B™MPSHORT= ™M The
medium-run IMP-ERPT elasticity p™MPMEPTUM
is given by the sum of the coefficients on the
contemporaneous exchange rate and up to
four lags of exchange rate terms X2, B;".'
The short-run and medium-run coefficients are
estimated analogously for the price of imported
goods at the consumer level (CPIIMP ):

(5)

AlnCPIIMP, = a®*™P 4 y1* ' BCPIMPAINER, ; + N1t | y SP™P AInCPI;;

+(pCPIlMP AInGDP, + uSPIMP

Appendix 3 presents the estimation results for
Switzerland. For the sample period of 1980-
2014 the short-run IMP-ERPT coefficient
amounts to PMPSHORT=( 20 whereas the
CPIIMP-ERPT coefficient takes on an absolute
value slightly lower (—0.16) (column (2) in Table
A. and Table B.). Considering the medium-
term — that covers an adjustment period of
two quarters — the degree of ERPT rises. This
is seen in particular for imported goods on the
cross-border level, where pMPMEPIUM=_() 29: on

15 Campa and Goldberg (2005) state that f™P=-1 supports the hypothesis of producer currency pricing and p™"=0 supports the

hypothesis of local currency pricing.

1® Campa and Goldberg (2005, p. 681) do not use the term “medium” but speak of long-run pass-through elasticities.

17 Campa and Goldberg (2005, p. 681) suggest the real GDP as control variable. The authors argue that “... one should include
as the appropriate demand variable an index of income levels across the producer’s home market and the destination market
for its exports. Because we do not have information on the composition of demand facing exporters in different countries, our
proxy here is the GDP of the importing country.” For the medium-term, supply conditions which can be expressed as market
power or competition intensity can also play a role. Mainly due to lack of available data we assume that GDP is a proxy for
these influences, too. Campa and Goldberg (2005, p. 681) conclude that “biased estimates of the pass-through coefficient could
arise if foreign wages or GDP are correlated with exchange rates but omitted from the regression”. Appendix 1 describes the
data used in our estimation.

18 We formally check the lag length using different information criteria (Akaike info criterion, Schwarz criterion, Hannan-Quinn
criterion). For all three equations (4), (5), and (9) only one lag of AInER and AInCPI" is appropriate (Appendix 2).



the consumer level, imported goods and services
show a PCPUMPMEDIUM=_( 22 19 n a second
estimation, we consider the subsample period
of 1980-2007 that excludes the years following
the financial crisis. Over the subsample period,
the short-run IMP-ERPT rises slightly to —0.27,
whereas the short-run CPIIMP-ERPT increases
in absolute value to —0.21. The estimated
medium-run coefficients are again lower than
the corresponding coefficients estimated over
the full sample, with fMPMEPIUM=_() 34; on the
consumer level fCPMPMEDIUM=_() 77 20

These estimation results raise the question of
whether 2007 indicates a year of significant
change with respect to the responsiveness of
import prices. The data described in Section
5.1 already suggest that the exchange rate
pass through declined after 2007. Following
Terdsvirta et al. (2010), Stock and Watson
(2007), and Kirchgéssner and Wolters (2006),
we apply different test procedures to examine
whether the hypotheses of parameter constancy
can be statistically significantly rejected with
respect to the ERPT coefficients. The tests are
based on the estimation of equations (4) and
(5), specified with one lag. Starting with the
single Chow breakpoint test for a break at the
date 2007Q3, the null hypothesis of no break
is significantly rejected for both equations. In a
second step, equations (4) and (5) are estimated
with recursive least squares, using ever larger
subsets of the sample data. The plot of the
recursive residuals signals again some evidence
of instability in the parameters of equation (5).
The plot shows residuals outside the standard
error bands in 2007/2008. However, the Quandt-
Andrews breakpoint test — a procedure for a
break at an unknown break date — chose 1990Q3
(IMP), respectively 1986Q4 (CPIIMP) as break
dates. Multiple breakpoint tests again confirm
these two break dates. The observation is backed
by the estimation of recursive least squares.

The time profile of the recursive BMRSHORT
shows a strong variation in the early 1990s, an
indication of instability. Overall, the different
tests imply that the IMP-ERPT in Switzerland
was considerably higher in the 1980s than in
the period of 2000-2014. The re-estimation
of equations (4) and (5) for the subsample
1990-2014 provides no significant short-run
IMP-ERPT and CPIMP-ERPT coefficients
(Appendix 3, column (7)). In the light of these
results the apparently weaker impact of the year
2007 loses relevance.

6. Exchange Rate Pass-Through to
CPI

6.1. Volatility and Stationarity of the Real
Effective Exchange Rate

A direct comparison of the volatility of Swiss
nominal and real effective exchange rates
makes it possible to state the responsiveness
of the relative prices of all goods and services
consumed by Swiss and foreign households.
The real effective exchange rate at time t

CPI,

is ER multiplied by the relative consumer price
CPI/CPI’", whereby CPI® denotes the foreign
consumer price index. The volatilities of ER,,
RER, and CPI/CPI® are measured in terms
of the variance of first differences of their log
levels. As long as purchasing power parity
holds, changes in ER are not reflected on the
real exchange rate (Obstfeld, 2002). Instead,
RER, is smoothed directly via the adjustment
of domestic prices and should thus be markedly
less volatile than ER . However, in Swiss data,
this smoothing effect with respect to the real
exchange rate cannot be observed.?! Rather, the

! Our findings for the short-run ERPT are compatible with most empirical literature. Stulz (2007) and Herger (2012) show
short-run exchange rate pass-through elasticity onto aggregate Swiss import prices of a magnitude (—0.35 and —0.3 respectively)
similar to ours. The CPIIMP-ERPT estimated by Stulz (2007) amounts to —0.27 after three months, which is slightly higher than
our result. In contrast, Campa and Goldberg (2005) claim that IMP-ERPT is higher in Switzerland than in most other OECD
countries. Their short-run IMP-ERPT coefficient amounts to —0.68, the third highest in a 23 OECD country sample. The sample
period in Campa und Goldberg (2005) is 1975-2003. Re-estimating the equation (4) for this time period, our IMP-ERPT turns
out to be quite robust with a coefficient of around —0.25. As does Stulz (2007, p. 13), we conclude that the differences in our
results are mainly due to different data sets. Campa and Goldberg (2005) use different price series. Their data source for the
effective exchange rate indices is International Financial Statistics and the import prices come from the OECD. In our analysis
we use Swiss data from the SNB, FSO and SECO (Appendix 1). The fact that Campa and Goldberg (2005) used four lags,
whereas our estimation procedure shows — based on different information criteria — an optimal lag length of only one lag, has
probably a minor impact. Nevertheless, we estimate our equation (4) with up to four lags of AInER and AInCPI". The short-run
IMP-ERPT coefficient varies between —0.20 and —0.22 (Appendix 3, Table A.).

2 Cointegration tests indicate that IMP-ERPT and CPIIMP-ERPT are asymptotically complete in the sample period of 1980-
2007. However, including the post-2007 quarters in the analysis, the long-run CPIIMP-ERPT weakens.

21 Obstfeld and Rogoff (2000a) speak of a purchasing power parity puzzle.
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data indicate that Swiss consumer prices — like
import prices — have adjusted only sluggishly
to the appreciation of the Swiss franc. In the
sample period of 1974-2014, the variance
of ER, turns out to be 37.2, compared with
30.9 for RER, ~ (Appendix 5).** In addition,
both variances are computed as rolling values
over 20 quarters. Figure 3 shows that the
corresponding variance of ER over the sample
period is only slightly higher than that of RER,
which indicates a low short-run adjustment of
relative consumer prices.

Figure 3: Volatility: Effective exchange rates
and relative consumer price index
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! Rolling averages of the variance of first-order differences
of logarithm values over 20 quarters moving windows.

Source: SNB, Federal Statistical Office (FSO), authors’
calculations.

6.2. The responsiveness of relative consumer
prices

A simple calculation of B coefficients allows
us to measure the correlation between nominal
effective exchange rates and relative consumer
prices. It confirms the low responsiveness of the
latter. The variance of RER can be decomposed
into the variance of ER and the variance of the
relative price CPI/CPI":

VAR(AINRER,) = VAR(AIn STt ) + VAR(AINER,) (1+2f°™)
@) '

and GCPI=

COV(AIn gt ,AINER)

VAR(AInER,)

The closer B approaches a value of —I, the
higher is the responsiveness of the relative

consumer price index to a change of ER. A
B close to zero points to a weak or highly
delayed price adjustment that caused alignment
between the volatility of the real and nominal
exchange rates. In the sample period of 1974-
2014, B amounts to —0.15 and the rolling
values of B range between —0.18 and 0.11
(Figure 3). We get a similar result by focusing
on tradable consumer goods only. Equation (8)
provides the real effective exchange rate of
tradable goods:

eur') CPIT

It equals the nominal effective exchange rate
of the Swiss franc versus the Euro, ER, (EUR/
CHF), multiplied by the relative price index
for tradable goods of Switzerland CPI" and
Germany CPI™.* We expect the prices of
tradable goods to be more sensitive to changes
in ER than the prices of non-tradable goods.
However, focusing on tradable goods does not
raise the ERPT coefficient. Compared to the
variance of ER, the variance of RER " proves
even higher (Appendix 5). For the subsample
period of 2006 to 2014, B<P'T for tradable goods
turns out to be —0.01 and thus shows a slightly
lower magnitude than ' (=0.02). Even though
the prices of non-tradable goods should be less
affected by changes in ER, their exclusion does
not raise the coefficients.

A further possible explanation for the low value
of B could be that domestic prices adjust only
with a delay. This means that after a nominal
exchange rate shock a considerable time lag
follows until a marked pass-through occurs.
Due to the stickiness of domestic prices, real
exchange rates follow the movement of ER
in the short run and only gradually converge
back to their original level.* In the long run,
however, adjustment should be complete,
indicated by a long-run coefficient pPON6=—1,
This condition holds if the time series RER
is asymptotically stationary, which can be
verified through the application of a simple
unit root test (Kim, 1990, Glen, 1992, Rogoff,
1996). In the sample period of 1973 to 2014,

21f the indices follow different trends, applying the variance as a measure of volatility could lead to false conclusions. In this
case, the mean squared error MSE =(c,)*+(u)* serves as a superior volatility measure (Engel, 1999). It represents the sum
of the variance (c')* and the square of the arithmetic mean p of the respective index. Since ER, follows a steeper trend, the
volatility discrepancy between MSE ™ (44.8) and MSE*** (31.6) is boosted in the sample period. The mean squared errors
computed as rolling values over 20 quarters are roughly the same for both indices.

23 See Appendix 1.

*Since CPI" represents the price development of 24 Swiss trading partners it is not expected to respond sensitively to changes

of the price of the Swiss franc.



the hypothesis of a unit root in the time series
of RER can be rejected, which is also valid for
the subsample period of 1973 to 2007 (Appendix
4). This supports the hypothesis that CPI-ERPT
becomes complete after a period of sufficient
length.

6.3. The responsiveness of CPI

The following estimation results give further
evidence that the stickiness of CPI/CPI’
indicates a low CPI-ERPT. To estimate short-run
and medium-run CPI-ERPT coefficients we once
again apply the model suggested by Goldberg
and Campa (2005) and Campa et al. (2005):%

AlnCPI, =
)

P14 34 BEPAINER,; + YF, v AInCPIE + @7 AInGDP, + ul”™!

The estimation results — presented in Appendix 3
—show that over the short run the Swiss CPI does
not respond much to exchange rate changes. The
CPI-ERPT coefficient for both sample periods
is small. The coefficient B*STORT amounts to
—0.05 in the period of 1980-2014 and to —0.06

in the period of 1980-2007. Considering the
medium run — that again covers an adjustment
period of two quarters — the degree of ERPT
rises only slightly. In the full sample period,
CPI-ERPT shows a coefficient PCPMMEDIUM=
—0.09, in the subsample the coefficient adjusts
to —0.08. According to Stulz (2007), the short-
run CPI-ERPT coefficient amounts to —0.09 after
three months. His CPI-ERPT coefficient after 6
months is —0.14.%

7. Who Benefits from the Strong Swiss
Franc?

Our estimation results show that over the short
and medium run, even the prices for imported
goods exhibit only a minor ERPT. Exchange
rate shocks are thus partially absorbed in the
distribution process of imported goods and
services and do not reach the Swiss consumer.
Shock absorption can potentially occur in cross-
border trade as well as in domestic trade, which
includes the wholesale and the retail sector
(Figure 4).

Figure 4: Levels of Exchange Rate Pass-Through and Shock Absorption
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To determine where exchange rate shocks are
actually absorbed along the sales chain, we use

simple variance decomposition starting with the
identity

2 We formally check the lag length using different information criteria. For equation (9) only one lag of AInER and AInCPI" is

appropriate (Appendix 2).

2 Engle and Granger (1987) tests are run for consumer prices. In both sample periods, no cointegration relationship between CPI
and ER is found. Equation (9) is further re-estimated in error-correction form. No significant cointegration relationship is found
either. Both test results claim that even long-run ERPT for consumer prices is not complete. This finding is in line with earlier
results from McCarthy (1999), Gagnon and lhrig (2004), and Tressel (2011).
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ER, IMP,

(10) ER: = Ty, cPIMP,

CPIIMP,

From equation (10) we take logs and first
differences, multiply both sides by AInER and
introduce expectation values to obtain

(11)

E(AInER?) = E(AINER?)+E(AInIMP, AInER,) —
E((AInIMP, - AInCPIIMP,)AInER,) — E(AInCPIIMP,AInER,)

This expression is rewritten in terms of variances
(VAR) and covariances (COV):

COV(AInIMP, AInER,)

1=14+ = RamER)
(12) 1+
__ COV((AInIMP.-AInCPIIMP) AInER) _ COV(AInCPIIMP, AInER)
VAR(AInER,) VAR(AInER,)
'GEP"MP

where the coefficients Bt“‘“’ and BtCP"MP represent
simple OLS estimators (Asdrubali et al., 1996).%

These estimators can be used to derive the
percentage of exchange rate shocks absorbed on
different levels and thus allow the quantification
of exchange rate shock absorption in cross-
border and domestic trade. Not absorbed in
the distribution process and thus reflected in
consumer prices is etC=(-[§f"“MP)*100.

The fraction of the shock that is absorbed in
cross-border trade and not reflected in domestic
import prices is given by 6 P=(1+3™")* 100.
Since IMP accounts for purchasing prices paid
by importers, the coefficient 0 “® measures the
share of exchange rate changes absorbed by
foreign producers or traders. The percentage
share absorbed on domestic trade levels is
given by the residual 0°=100-0-0°. How
this percentage share is distributed among the
domestic importers, wholesaler and retailers of
imported goods cannot be determined due to a
lag of according price statistics.

Table 1: Percentage of the exchange rate shock absorbed by different levels of merchandise distribution

(a) short run (one quarter)

Level of merchandise distribution

1980:Q1 - 2014:Q4 1980:Q1 - 2007:Q3

absorption | reflection | absorption | reflection
tcr;‘;fiz“;;der 0CB = (1+ BIMPSHORT)*1 0 80.2% 73.2%
Domestic trade 0°=100 - 6% - 0 43% 63%
Consumers Q€ = -BCPIMPSHORT %7 15.5% 20.5%
Sum of absorption and reflection 100% 100%

(b) medium run (two quarters)

Level of merchandise distribution

1980:Q1 - 2014:Q4 1980:Q1 - 2007:Q3

absorption | reflection | absorption | reflection
ﬁ::::iz:,);der OCB = (1+ BIMPMEDIUMY ] 0 70.6% 65.9%
Domestic trade 0°=100 - 6" - 6° 7.0% 7.1%
Consumers € = -BCPIMPMEDIUM =] () 22.4% 27.0%
Sum of absorption and reflection 100% 100%

The specific fractions of shock absorption depend
on the responsiveness of IMP and CPIIMP. The
results depicted in Table 1 are therefore derived
using ERPT coefficients instead of statistical
OLS estimators. Once again, the two sample
periods of 1980 to 2007 and 1980 to 2014 are
differentiated. For both periods, short-run and
medium-run absorption is derived based on
the corresponding ERPT coefficients. Before
2007, 21% of the exchange rate shocks were

27 See Campa et al. (2005).

reflected in the domestic CPI for imported
goods over the short run. This means that 79%
of the exchange rate shocks did not reach the
consumer level. Almost 73% were absorbed in
cross-border trade and 6% by the domestic trade
sector (Table 1, Part a). In the medium run, the
CPIIMP-ERPT amounts to 27%. The remaining
73% of the exchange rate shock were absorbed.
66% went to foreign producers or traders and
7% were absorbed by the domestic trade level.



Considering the full sample period of 1980-
2014, the shock absorption in the distribution
process shows generally higher. In the short
(medium) run only 16% (22%) of shocks were
reflected in consumer prices for imported goods.
The percentage amount absorbed in domestic
trade fell slightly to 4% (7%). Simultaneously,
the proportion absorbed in cross-border trade
rose to 80% over the short run and to nearly
71% over the medium run.

8. Conclusions

The effective exchange rate of the Swiss franc
has soared since the outbreak of the financial
crisis in 2007. As price statistics show, the
appreciation led only to a minor adjustment of
the Swiss terms of trade, attributed to sticky
import prices as well as export prices measured
in Swiss francs respectively. Focusing on the
import side, the low responsiveness of the Swiss
terms of trade indicates a weak ERPT with
respect to Swiss import prices. To quantify pass-
through effects we apply an approach proposed
by Campa and Goldberg (2005), which allows
us to distinguish short-run and medium-run
effects. We further look at different price levels:
import prices (IMP-ERPT), consumer prices
for imported goods (CPIIMP-ERPT), and the
overall consumer price index (CPI-ERPT). Our
results can be summarized as follows:

ERPT is higher with respect to import prices than
with respect to consumer prices. In the period of
1980-2007, the short-run IMP-ERPT coefficient
— measuring the adjustment within a quarter —
amounts to —0.27, whereas the pass-through into
the prices of imported goods on the consumer
level is slightly lower. The short-run CPI-ERPT
coefficient is —0.06. ERPT increases when the
adjustment period is extended from one quarter
to 6 months. Our analyses further suggests a
moderate slowdown of the pass-through after
2007, marked by declining ERPT coefficients
in the prolonged sample period of 1980-2014.
However, different tests of parameter stability
applied signal no strong evidence for a structural
break in 2007.

Our findings allow inferences of where
exchange rate gains are absorbed along the sales
chain between foreign producers and Swiss
consumers. From 1980 to 2007, the largest
share of exchange rate shocks is absorbed in
cross-border trade, leaving only about 7% to

domestic traders. Swiss consumers of imported
goods felt around 27% of initial exchange rate
shocks. In the prolonged sample period of 1980
to 2014, foreign producers and traders absorbed
even more of the exchange rate shock. These
findings underscore the position taken by Swiss
retailers, whereby the benefits of the currency
appreciation get caught at the Swiss border.
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Appendix

Appendix 1: Data

CPI = Consumer price index

Swiss consumer price index (“Landesindex der
Konsumentenpreise — LIK”), December 2010=100,
seasonally adjusted. Source: Federal Statistical Office

(FSO), KOF Swiss Economic Institute.

CPI* = Foreign consumer price index, trade weighted

The foreign trade weighted consumer price index is
calculated as CPI*=CPI(ER/RER).

CPI/CPI* = Relative consumer price index

The relative consumer price index (CPI/CPI) is calculated
as RER/ER. Source: Swiss National Bank (SNB).

CPIIMP = Consumer price index, sub-index imported
goods

Swiss consumer price index, sub-index imported goods,
December 2010=100, seasonally adjusted. Source: FSO,
KOF Swiss Economic Institute.

ER = Nominal effective exchange rate of the Swiss franc

Nominal effective exchange rate of the Swiss franc versus
24 trading partners, not seasonally adjusted. Source: SNB,
KOF Swiss Economic Institute.

GDP = Real gross domestic product

Real gross domestic product, at prices of the preceding year,
chained values (“annual overlap”), reference year 2000.
Source: State Secretariat for Economic Affairs (SECO).

IMP = Import price index

Import price index (goods and services) is published by the
Federal Statistical Office (FSO). For more details see FSO
(2011, p. 12), December 2010=100. Source: FSO, KOF
Swiss Economic Institute.

Unit value index
Unit value index (goods) is published by the Swiss Federal
Customs Ad-ministration (FCA). For more details see FCA
(2006), Previous year=100. Source: FCA.

RER = Real effective exchange rate of the Swiss franc

The real effective exchange rate of the Swiss franc versus
24 trading partners is calculated by the Swiss National Bank
(SNB). For deflating, the SNB uses the Swiss consumer
price index (“Landesindex der Konsumentenpreise”, LIK)
und the consumer price indices from the trading partners,
Source: SNB, KOF Swiss Economic Institute.

RER" = Real effective exchange rate of the Swiss franc
against Germany (tradable goods)

The nominal exchange rate of the Swiss franc versus the
Euro deflated by the relative prices of Swiss and German
tradable goods. The latter is not available. For calculation
the sub-indices “Index ohne Wohnungsmiete”, that covers
81.1% of the LIK and the German “Gesamtindex ohne
Nettokaltmieten™ are used (Schlag and Kellermann, 2011).
It covers 76.3% of the German CPI, Source: FSO, Federal
Statistical Office of Germany.

ToT = Terms of Trade

The Swiss terms of trade index is published by the FCA. It
is calculated as the price of exports in relation to the price
of imports, based on unit value indices of the FCA, Source:
FCA.
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Appendix 2: Analysis of the lag structure to estimate short-run and medium-run ERPT
coefficients

Sample period: 1980:Q1 to 2014:Q4

Lags Information criteria for ...
(quarters) estimation of eq. (4) estimation of eq. (5) estimation of eq. (9)
AIC SC HQ AIC SC HQ AIC SC HQ
0 -6.0956 -6.0111 -6.0613 -6.5134 -6.4389 -6.4891 -8.2095 -8.1250 -8.1751
1 -6.1035 -5.9768 -6.0519 -6.5218 -6.3952 -6.4704 -8.2312 -8.1045 -8.1797
2 -6.0811 -5.9122 -6.0125 -6.4988 -6.3299 -6.4301 -8.2171 -8.0482 -8.1484
3 -6.0888 -5.8777 -6.0030 -6.4906 -6.2795 -6.4048 -8.1913 -7.9801 -8.1055
4 -6.0719 -5.8187 -5.9690 -6.4769 -6.2236 -6.3739 -8.1625 -7.9092 -8.0596
5 -6.0463 -5.7507 -5.9262 -6.4709 -6.1753 -6.3508 -8.1561 -7.8605 -8.0359
6 -6.0271 -5.6893 -5.8898 -6.4602 -6.1225 -6.3229 -8.1696 -7.8318 -8.0324
7 -6.0007 -5.6207 -5.8463 -6.4462 -6.0662 -6.2918 -8.1734 -7.7934 -8.0189
8 -5.9981 -5.5758 -5.8265 -6.4261 -6.0039 -6.2545 -8.1831 -7.7609 -8.0116
9 -5.9742 -5.5097 -5.7855 -6.4111 -5.9466 -6.2223 -8.2002 -7.7358 -8.0115
10 -5.9466 -5.4399 -5.7407 -6.4065 -5.8999 -6.2007 -8.2281 -7.7161 -8.0169
11 -5.9310 -5.3821 -5.7079 -6.3850 -5.8361 -6.1619 -8.2172 -7.6683 -7.9941
12 -5.9101 -5.3189 -5.6698 -6.3709 -5.7798 -6.1307 -8.1991 -7.6079 -7.9589

Information criteria: Akaike info criterion (AIC), Schwarz criterion (SC), Hannan-Quinn criterion (HQ).

4
O
2
&
S
2
<
S
-
%
-
o
—
Z,
=
=
=
s}
S




Appendix 3: Estimation results of the short, medium and long-run IMP-ERPT, CPIIMP-ERPT
and CPI-ERPT

ui2dvq-Sy[

A. IMP-ERPT Eq. (4): dependent variable: AInIMP, t-values in parenthesis
variable Campa and Goldberg (2005) specification (different lags)
1980-2014 1980-2007 1990-2014
(1) (2) 3) ) (5) (6) ()
constant -0.008 -0.007 -0.006 -0.005 -0.006 -0.007 -0.009
(-4.7) (-4.2) (-3.6) (-3.0) (-2.7) (-2.9) (-4.3)
AlnER -0.220 -0.198 -0.202 -0.214 -0.212 -0.268 -0.033
(-5.0) (-4.4) (-4.5) (-4.7) (-4.7) (-5.0) (-0.7)
AInER -0.096 -0.085 -0.088 -0.957 -0.073 -0.096
(-2.2) (-1.9) (-1.9) (-2.1) (-1.4) (-2.1)
AInER , -0.028 -0.011 -0.010
(-0.6) (-0.3) (-0.2)
AInER | -0.039 -0.033
(-0.8) (-0.7)
AInER 0.006
(0.1)
AlnCPI”‘ 0.709 0.824 0.899 1.047 1.063 0.665 0.742
(4.3) (3.3) (-3.4) (3.7) (3.7) (2.4) (2.9)
AlnCPT" | -0.118 -0.039 0.118 0.227 -0.041 -0.039
(-0.6) (-0.2) (0.4) (0.7) (-0.2) (-0.2)
AlnCPT', -0.199 0.025 0.077
(-0.8) (0.1) (0.3)
AInCPT', -0.557 -0.422
(-2.1) (-1.4)
AlnCPT', -0.331
(-1.2)
AlnGDP[ 0.787 0.742 0.692 0.600 0.578 0.576 1.031
(5.4) (5.1) (4.4) (3.6) (3.4) (3.5) (6.7)
Adj. R? 0.326 0.359 0.354 0.368 0.365 0.319 0.405
pMPSHORT 0.220 -0.198 -0.202 0214 20212 -0.268 0
prMPMEDIUM -0.294 -0.315 -0.352 -0.350 -0.341 0




B. CPIIMP-ERPT Eq. (5): dependent variable: AlnCPIIMP, t-values in parenthesis

variable Campa and Goldberg (2005) specification (different lags)
1980-2014 1980-2007 1990-2014
(1) (2) (3) 4) (5) (6) (7)
constant -0.005 -0.004 -0.004 -0.003 -0.003 -0.002 -0.001
(-3.5) (3.0) (-2.6) (-2.1) (-1.9) (-1.5) (-4.4)
AlnERt -0.171 -0.155 -0.157 -0.165 -0.163 -0.205 -0.042
(-4.8) (-4.2) (-4.3) (-4.4) (-4.6) (-5.0) (-1.1)
AlnERH -0.066 -0.058 -0.059 -0.067 -0.065 -0.037
(-1.8) (-1.6) (-1.6) (-1.8) (-1.6) (-1.0)
AlnER(_2 -0.014 -0.003 -0.001
(-0.4) (-0.1) (-0.1)
AInER -0.019 -0.016
(-0.5) (-0.4)
AInER 0.016
(0.4)
AlnCPI”‘ 0.906 1.001 1.064 1.163 1.184 0.722 1.203
(6.8) (4.9) (4.9) (4.9) (5.1) (3.5) (5.6)
AlnCPI"V1 -0.118 -0.025 0.068 0.176 0.083 0.035
(-0.6) (-0.1) (0.3) 0.7) (0.4) (0.2)
AInCPI', -0.177 -0.035 0.001
(-0.8) (-0.2) (0.1)
AInCPT -0.350 -0.237
(-1.6) (-1.0
AlnCPI'tV . -0.292
(-1.3)
AlnGDP‘ 0.186 0.154 0.119 0.068 0.051 -0.064 0.447
(1.6) (1.3) (0.9) (0.5) (0.4) (-0.5) (3.5)
Adj. R? 0.326 0.335
[IMPSHORT -0.171 -0.155 -0.157 -0.165 -0.163 -0.205 0
pIMP-MEDIUM -0.221 -0.228 -0.246 -0.231 -0.270 0
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C. CPI-ERPT Eq. (9): dependent variable: AlInCPI, t-values in parenthesis
variable Campa and Goldberg (2005) specification (different lags)
1980-2014 1980-2007 1990-2014
(1) (2) 3) (4) (5) (6) (7)
constant 0.002 -0.001 -0.001 -0.000 -0.001 -0.001 -0.002
(0.3) (-0.2) (-0.4) (-0.2) (-0.2) (1.5) (-2.1)
AlnER -0.049 -0.051 -0.051 -0.050 -0.051 -0.062 -0.026
(-3.2) (-3.3) (-3.3) (-3.2) (-3.2) (-3.5) (-1.4)
AlnERH -0.020 -0.022 -0.023 -0.023 -0.015 -0.016
(-1.3) (-1.4) (-1.4) (-1.4) (-0.9) (-0.9)
AlnER -0.008 -0.006 -0.007
(-0.5) (-0.4) (-0.4)
AInER | -0.010 -0.009
(-0.6) (-0.6)
AInER -0.001
(-0.1)
AlnCPI’l 0.644 0.502 0.468 0.452 0.451 0.394 0.619
(11.2) (5.8) (5.1) (4.5) (4.5) (4.3) (5.9)
AInCPT | 0.185 0.123 0.132 0.132 0.239 0.319
(2.2) (1.3) (1.3) (1.2) (2.7) (3.0)
AlnCPT" | 0.112 0.106 0.108
(1.2) (L.1) (L.1)
AlnCPI' 0.010 0.012
(0.1) (0.1)
AlnCPI, -0.003
(-0.1)
AlnGDPt -0.073 -0.074 -0.065 -0.076 -0.077 -0.150 -0.051
(-1.4) (-1.5) (-1.2) (-1.3) (-1.2) (-2.7) (-0.8)
Adj. R* 0.489 0.507 0.506 0.500 0.49 0.504 0.377
BIMPSHORT -0.049 -0.051 -0.051 -0.050 -0.051 -0.062 0
fprie-MEDIUM -0.090 -0.081 -0.089 -0.090 -0.077 0
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Appendix 4: Unit Root Tests

To deal with the problem of whether a time series follows a unit root we can apply an Augmented Dickey-Fuller (ADF) test.
The results are presented in the following tables. Numbers in parenthesis are MacKinnon (1996) one-sided p-values. The null
hypothesis will be rejected if the p-value is less than 5%. The lag length k is chosen by the Modified Akaike info criterion
MAIC (Ng and Perron, 2001). EViews 8 chooses a maximum lag of k _ =13.

Variable Level First difference 1(d)
k Test value k Test value
Full sample period: 1973:Q1 to 2014:Q4 (T = 168)
Included in test equation: ... intercept
IMP 8 2,505 0 -6.431 (1)
(0.059) (0.000)
CPIIMP 1 -3.604 8 -3.473 1(0)
(0.007) (0.010)
CPI 5 2211 8 3279 1(1)
(0.203) (0.018)
ER 1 -2.668 2 -6.233 1(1)
(0.082) (0.000)
RER 1 2684 2 -6.663 (1)
(0.079) (0.000)
Included in test equation: ... time trend und intercept
IMP 8 -2.714 0 -6.452 1(1)
(0.232) (0.000)
CPIIMP 2 2.545 0 -9.419 1(1)
(0.306) (0.000)
CPI 1 -1.154 5 -4.146 (1)
(0.916) (0.007)
ER 1 3.195 2 -6.455 (1)
(0.089) (0.000)
RER 0 -3.368 0 -10.412 1(1)
(0.059) (0.000)
Sample period: 1973:Q1 to 2007:Q3 (T = 139)
Included in test equation: ... intercept
IMP 8 2713 2 5718 1(1)
(0.075) (0.000)
CPIIMP 1 -3.101 8 3433 1(0)
(0.029) (0.012)
R CPI 3 -1.571 4 -3.162 1(1)
% (0.494) (0.025)
= ER 1 -3.313 0 -8.651 1(0)
QO
S (0.016) (0.000)
Q RER 0 -3.383 0 -9.161 1(0)
E (0.015) (0.000)
g: Included in test equation: ... time trend und intercept
= IMP 8 2,691 2 5,629 1(1)
Q (0.242) (0.000)
~ CPIIMP 1 -3.268 8 -3.649 1(1)
<t (0.076) (0.029)
Z CPI 1 -1.290 4 3411 1(1)
g (0.886) (0.042)
S ER 1 2611 0 -9.064 (1)
— (0.276) (0.000)
Z RER 0 -3.040 0 29.236 (1)
< (0.125) (0.000)
>
o




Appendix 5: Volatility

Volatility: Effective exchange rates and price indices

(a) Variance (VAR)

Variable full sample sub sample periods
74:Q1 - 14:Q4 | 80:Q1-14:Q4 00:Q1 - 14:Q4 06:Ql - 14:Q4 | 07:Q4 - 14:Q4  10:Q1 - 14:Q4

(1) Nominal effective exchange rate, 37,2 254 16,6 25,2 234 31,6
24 countries (ER)
(2) Real effective exchange rate, 24 30,9 24,8 15,2 24,7 24,4 32,6
countries (RER)
(3) Relative price: CPI/CPI* 4,8 2,2 0,3 0,7 0,8 0,7
(4) CPI 5,1 3,5 0,6 1,0 1,1 0,3
(5) Bilateral exchange rate, against 28,6 19,8 23,2 33,2 31,1 38,7
the Euro
(6) Real effective exchange rate, 33,7 31,7 39,4
against Germany, tradeable goods
(7) CPL_T/CPI*_T (tradeable goods) 0,9 1,0 1,1
(8) CPL_T (tradeable goods) 1,0 1,3 1,5 0,4
Calculations
(9) Covarianz [(2)-(1)-(3)]/2 -5,5 -1,4 -0,9 -0,6 0,1 0,1
(10) Covarianz [(6)-(5)-(7)]/2 -0,2 -0,2 -0,2
(11) Statistical ERPT-coeffizient -0,15 -0,05 -0,05 -0,02 0,01 0,00
beta (9)/(1)
(11) Statistical ERPT-coeffizient -0,01 -0,01 -0,01
beta (10)/(5)

(b) Mean Squared Error (MSE)
Variable full sample sub sample periods

74:Q1 - 14:Q4 | 80:Q1-14:Q4 00:Q1-14:Q4 06:Q1 -14:Q4 | 07:Q4 - 14:Q4 10:Q1 - 14:Q4

(1) Nominal effective exchange rate, 44.8 28,3 24,6 33,3 39,5 46,8
24 countries (ER)
(2) Real effective exchange rate, 24 31,6 24,9 19,4 26,6 30,6 36,6
countries (RER)
(3) Relative price: CPI/CPI* 8,7 4,0 2,3 2,8 32 4,3
(4) CPI 9,6 6,9 1,1 1,1 1,2 0,3
(5) Bilateral exchange rate, against 31,2 21,0 28,7 40,7 48,0 58,5
the Euro
(6) Real effective exchange rate, 35,1 37,8 46,1
against Germany, tradeable goods
(7) CPL_T/CPI*_T (tradeable goods) 33 3,4 43
(8) CPL_T (tradeable goods) 1,2 1,4 1,5 0,4

Raw data for calculations: first-order differences of logarithm values, quarterly data.

1. Engel (1999) uses the mean squared error (MSE) as volatility measure. The MSE of the change of the respective indices is

the sum of the variance and square of the arithmetic mean.

2. See Appendix 1 for approximation of tradable goods.

Source:

SNB, FSO, Federal Statistic Office of Germany (Destatis), author’s calculations.
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