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1 Introduction and Overview

This overview begins with three observations that motivate our approach. Em-
pirical search for overall indicators of monetary policy in a small open economy
based on operating procedures guides our study. We go on to discuss what we
do, why we apply our model to Switzerland, and then summarize the obtained
results.

1.1 Monetary Policy Indicators

Zha (1997) describes the identification of monetary policy as the process of
sorting out the central bank’s behavior from that of the many other interacting
agents in the economy. Hence, to identify monetary policy consists in sepa-
rating out the exogenous actions from the systematic reactions of the central
bank, or put in other words, isolating exogenous monetary shocks generated
by the central bank.

When isolated, these shocks help us focus on the dynamic effects of mone-
tary policy on the economy through its transmission mechanism. Furthermore,
following this identification, a composite construction, based on these exoge-
nous shocks and an implicit endogenous reaction function, can be used as an
indicator of monetary policy. Thus, such a measure reveals the direction and
shape of monetary policy and particularly its relative restrictiveness during
specific periods of time.

Typically for small open economies, different indicators - internal and exter-
nal - produce different assessments about exogenous and overall policy stance
with different terms of validity. The situation in Switzerland is a good illus-
tration. When reporting on monetary policy in its main forum, the quarterly
publication ‘Money, Currency, and Business Cycle’ (now called ‘Quarterly Bul-
letin’), the Swiss National Bank (SNB) refers to ‘monetary conditions’ as indi-
cators. It describes on one hand the evolution of several monetary aggregates,
traditional Swiss indicators, and on the other hand short-term interest rates
from the money and financial markets. However, we think it is worth building
up new indicators and analyzing whether they perform better in appraising
Swiss monetary policy than the traditional view based on sometimes unstable
monetary aggregates and noisy short-term interest rates, summarized under

‘monetary conditions’!.



1.2 Use of Operating Procedures

A technique to look for an indicator, initiated by Bernanke and Mihov (1997,
1998), is to focus on the behavior of a central bank using its operating proce-
dures. Models of operating procedures directly shape the exogenous implemen-
tation of monetary policy. They also provide an economic interpretation for
diverse econometric methods criticized by their lack of economic foundations.

Still according to Zha (1997), the search for monetary shocks is de facto
an empirical issue. Operating procedures represent thus a ‘bridge’ between
conceptual and empirical identifications. Bernanke and Mihov (1997, 1998)
suitably recommend to apply methods allowing for structural changes in the
economy, or more precisely, changes in operating procedures. It offers a sub-
stantial advantage over the focus on a unique sample or over models that do
not consider these changes over time at all.

Using operating procedures to structure reduced-form (RF) models is new
for small open economies and attractive for Switzerland. First, this is new
because our model nests the approaches of Clarida and Gertler (1997) and
Bernanke and Mihov (1997, 1998), that both use operating procedures fol-
lowing different VAR methods to select among various scenarios the best one
describing the analyzed central bank. Second, this setup is particularly ap-
pealing, because since the breakdown of Bretton Woods, we suspect several
evolutions in Swiss operating procedures due to instabilities on the money and
financial markets, legal changes, and electronic improvements in the payments
system?. They all challenge the traditional role of monetary aggregates as
an indicator. Furthermore, Switzerland is characterized by unique features of
its central banking economics, as the important role given to exchange rate
movements that we have to take into account. This is part of the so-called
‘disciplined discretion’ (Laubach and Posen, 1997). The SNB has always em-
phasized the state contingent nature of its monetary targets and rules. In the
event of unexpected disturbances (especially an appreciation of the Swiss franc
(CHF)), the SNB is prepared to deviate from its monetary targets (Rich, 1997).
Thus, we estimate and test, for various samples, models based on different as-
sumptions concerning targeting strategies at the operative level.

1.3 Econometrics

Our last observation concerns our empirical tool: VAR econometrics. The ex-
traction of shocks within this class of models may display econometric flaws
that we analyze more explicitly. Even if they have been evolving a lot for
twenty years, VAR are still severely criticized because they often lack a struc-



tural economic model. All our structural VAR are thus backed up by our
structural model which nests all tested setups. Moreover, structural VAR are
not always robust with respect to changes in VAR identification assumptions?.
Worse, even changes in estimation procedures may play a role. We shed light
on these criticisms in performing VAR regressions under different VAR iden-

tification schemes and with different estimation methods.

1.4 Results

Our contribution is then threefold. First, we show that our model nests differ-
ent approaches to model VAR residuals. It also reveals the economic ambigu-
ities linked to the comparison of nested models founded on different residuals
calculations. These two different calculations are the so-called setups ‘without
extraction’ by Clarida and Gertler (1997) and ‘with extraction’ by Bernanke
and Mihov (1997, 1998). This nesting framework can be applied to any small
open economy. Second, with Swiss data, we find that the model using or-
thogonal residuals (with extraction) can overcome a few flaws found in the
nonorthogonal model (without extraction), in particularly avoiding using in-
strumental variables. Third, we provide a new indicator for the monetary
policy stance in Switzerland during the period 1976-1997. All tested indica-
tors are weighted sums of policy variables including the call rate, a monetary
aggregate, and the Deutschmark (DM) exchange rate. Our main indicator
reveals that the exchange rate was the dominant variable at the end of the
seventies. During the eighties, aggregates had their golden age, while in the
nineties, the call rate showed up as operating variable. This indicator offers
the advantage to directly beam the overall stance of monetary policy actions.

The structure of this study is as follows. Section 2 presents the nesting
model and their extrapolated versions. We also describe the data. The third
section is devoted to the estimation, the obtained results, and their interpre-
tation. Section 4 concludes.

2 Methodology and Data

2.1 Model

Our model is a two-stage structural VAR nesting the approaches of Clarida
and Gertler (1997) and Bernanke and Mihov (1997, 1998). After having first
estimated a structural VAR(k) and stored its RF residuals, we model them in
a second nonrecursive structural VAR(0).



We go on to present the first structural VAR that is common to all our
models. However, the second structural VAR is different with respect to the
treatment of the first VAR residuals. This second structural VAR is either
called without or with extraction depending on this treatment.

2.1.1 First Step Structural VAR(k)

Let z; and &; be [(m + n) x 1] vectors of macroeconomic variables and struc-
tural disturbances affecting the economy, respectively. The elements of g; are
mutually orthonormal-iid shocks with a diagonal variance-covariance matrix
E (1)) = 2. Let Ag, A ... Ak, and B be square coefficient matrices. Matrix
Ay has diagonal elements normalized to zero and matrix B has diagonal ele-
ments normalized to one, for convenience. For matter of matrix algebra, the
vector size is the same for z; and &;. This first structural VAR(k) is a general
representation of a macroeconomic framework that determines z;. All macroe-
conomic variables are endogenous and, in addition, depend on k lags of all
variables in the vector z;. The true economy is summarized by the structural
vector equation (1).

k
z,=> Az, + Be (1)
i=0

In order to isolate monetary shocks, an element ¢} of e, it is important
to make a distinction between variables that the central bank can directly
influence and other variables that it cannot directly influence. Because this
definition is quite loose, we use a timing assumption (Bernanke and Blin-
der, 1992) to sort out variables within z. We split this vector into two separate
categories according to Clarida and Gertler (1997) and Bernanke and Mihov
(1998). We divide elements of z into m nonpolicy (z) and n policy variables
(z). Thus, we define policy variables as variables that the central bank influ-
ences within the current considered period, generally a month. This timing
assumption guides us to use data at the monthly frequency. Monthly data
offers the advantage to partially solve the degrees of freedom problem faced
by VAR. However, from an economic point of view, we could also apply this
timing assumption to quarterly data without prejudice. Because of rigidities,
we know that monetary policy begins to influence nonpolicy variables with a
lag, but there is no evidence whether it is a month or a quarter?.

The nonpolicy variables in the vector z include a commodity price index
Z°™ as an indicator of external price shocks, gross domestic product z9%, retail
sales Z"*, price level Z!, and a small open economy variable, the German call
rate Z/¢". The data is precisely described in the next section. For the policy



variables, we consider the Swiss overnight rate 2, a real monetary aggregate
2", and the real DM exchange rate z°*". Concerning money stocks, one
can expect the single choice of a narrow defined aggregate due to the central
bank’s direct control when modeling operating procedures. We nevertheless
think that this restriction is not necessary, as we model the exogenous part of
monetary policy only with VAR residuals. Thus, the use of broader defined
aggregates does not violate the assumption of SNB direct control over mon-
etary aggregates. Henceforth, we pick the monetary base M0 2" and the
money stock M1 zmom 5,
We now rewrite model (1) of the true economy with z; and z,:

— k zz zz — = =
Z A A= Zi_; B* 0 Ef
— § : i_ i t ) 2
<Zt> io<AfZ Af_z><zti>+<0 Bi)(‘f?) ?

The different matrices are now written using partitioned matrix algebra with
corresponding sizes®. Matrix B allows the various structural shocks, also split
into nonpolicy and policy shocks, to enter each equation with the single restric-
tion that we do not allow the monetary world shocks to independently enter
the nonpolicy sphere. They certainly affect the economy but only through the
effects on policy variables”. This assumption is not too restrictive, because we
can imagine processes generating these shocks as totally independent of each
other (e.g. with an independent central bank, we can assume such a discon-
nection). Composite residuals for each variable, or more precisely, for each
equation in the system, are then a mix of the different individual structural
shocks®.

System (2) is not econometrically identified. Without restrictions imposed
on this true structure, it is not possible to retrieve its coefficients after its
RF estimation. A first step towards this identification is to break the loop
of contemporaneous influences between nonpolicy and policy variables in this
dynamic setup. In order to solve this problem, we use the mentioned timing
assumption again, based on the fact that central banks cannot directly influ-
ence in a timing dimension the nonpolicy variables. After the introduction of
this timing assumption in the system, implying A{* = 0, system (2) becomes

system (3)° k _
(2)-sm (i) () .

— !/
where ( r; o1y ) are RF residuals after the first estimation. By reduction, we



know that vector r; is defined as equation (4)'°

rtz — A%:I B_E _ 0 EtE ( 4)
ry AT ATAFT B7 AFE Bz )\ &
representing at the same time the connection between VAR residuals and struc-

— / !/
tural shocks ( e €f ) . We define &7 = ( g el ¥ ) as a vector including

the mentioned monetary policy shock €°, a money demand shock ¢, and an
exchange rate shock £”.

Equation (4) is the core of this paper and constitutes the base for the second
step. We use it to make the distinction between the different models of central
bank behavior. The major difference between the two approaches we apply
to Switzerland is to decide whether we model policy shocks directly from the

— !/
vector ( A ) , or whether we first extract from r7 an intermediate vector
u7. We then look for policy shocks from this new vector.

2.1.2 Second Step Structural VAR(0)

For the second estimation, we use an economic model to econometrically iden-
tify this nonrecursive structural VAR. We have to decide whether we directly
use the VAR residuals rf¥ from the first regression and try to express them
in terms of true structural disturbances €;,. In this case, this is the method
without extraction. Alternatively, we can extract from rf new series uf that
are the portion of VAR residuals in the policy block that is orthogonal to the
VAR residuals in the nonpolicy block. This is the way with extraction. The
extraction, to get the new generated residuals uf, consists in regressing ry on
i

ri = AG AT +uj (5)
where uy = A§7 BZe;. We thus model ug with help of e7.

Econometric difficulties may appear with this second VAR. On one hand,
we use generated regressors (r or u) and on the other hand we are going to use
generated instruments (r and €) in the setup without extraction. We focus on
these two specific problems, when it is crucial to present them.

2.1.2.1 Without Extraction This approach, applied to the German Bun-
desbank by Clarida and Gertler (1997) and to the Bank of Japan by Chinn
and Dooley (1997), directly models the residuals from the first VAR regression.
The true model is still the general equation (1) now with matrix B = L,,,,,, re-
stricting the model interpretation. This simplification follows the decision that



the monetary policy indicator is assumed before estimating the model. For the
Bundesbank, Clarida and Gertler (1997) chose the call rate as a policy indi-
cator, generating henceforth a direct relationship between z{" and ¢ . We
replicate their research and use operating procedures to model three equations
representing the behavior of the SNB in innovation form. We thus configure
the policy section of system (4) between r7 and €7 without giving any interpre-
tation to u because we do not compute them!*. This application of operating
procedures is natural when we know that each policy equation in a VAR can
be interpreted as the sum of an endogenous part, a so-called implicit rule, and
an exogenous part, representing deviations from the rule or monetary shocks.
The central bank’s behavior behind these exogenous shocks is definitely linked
to its operating actions.

Three equations, one for each policy variable, a money supply function (6),
a money demand function (7), and an explanation of real exchange rate (8)
are used to configure the policy section.

T = 0™ 4 Oor " + O3 + €] (6)
Fmen = Gurd % 4 G 4 g4 (7)

T = Ogr{™ + O7r{™ + Ogr}® + Ogrt + G107
+¢911thr —+ ‘912szm —+ €tz (8)

This specification is very appealing for its econometric and economic sim-
plicity. These equations are estimated with a generalized method of moments
(GMM) or with a two-stage least squares (2SLS) estimator both using instru-
mental variables (IV)!2. IV are nonpolicy r?, policy r7, €5 and .

In equation (6), we assume that the call rate z{" can be interpreted as
an indicator of overall monetary policy and that €] represents the monetary
shock we look for. This equation is thus a reaction function in innovation

form against inflation pressure stemming from extern supply shocks r{™, in-

creases in money demand 7", and exchange rate appreciations r{*". All other
things being equal, we expect positive coefficients. The second equation (7) is
a money demand equation in innovation form with a scale variable dep and an
opportunity cost for keeping wealth in cash form r{". We except a positive sign
for the output coefficient and a negative one with the interest rate coefficient.
The third equation (8) is an unrestricted representation of the exchange rate
explained by a commodity price index, GDP, price level, retail sales, the Ger-
man call rate, the Swiss call rate, a monetary aggregate, and a real exchange
rate shock.

When looking at the effects of the monetary sector (%) on nonpolicy and
policy variables, the coefficients of nonpolicy variables (6s, 6y, 05-01¢0) do not
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enter the impulse response functions (IRF) calculation, but their integration
in the equations influences the estimated coefficients (the 6’s premultiplying
policy variables in the three equations) that are involved in monetary IRF. So,
even if not always significant, they can play an important role.

Despite these interesting features, we have to be careful with such an ap-
proach. First, we decide that the call rate should represent the monetary policy
indicator and interpret residuals of this equation as monetary shocks. It also
means that the indicator of overall stance is per se the call rate. We correct
this first characteristic in the model with extraction, where among different
restrictions, we try to pick up the most appropriate one implying a suitable
indicator.

Second, we use residuals from a first structural VAR as regressors (r) and
residuals of a second univariate regression (&) as instruments implying a ‘dou-
ble Pagan problem’ (Pagan, 1984). The use of generated regressors, produced
by the first VAR(k), in the money supply, money demand, and exchange rate
equations, do not bias the coefficients of our three equations. However, the
use of generated instruments in the money demand (¢f) and in the exchange
rate equation (gf and ) may unfortunately bias the regressions, such that the
coefficient inference and IRF could be misleading.

Third, we have a serious robustness problem because the used instruments
(for equations (7) and (8)) come from two regressions where we make iden-
tification assumptions (Sarte, 1997). With other assumptions, we would get
different results and therefore, probably different instruments for the subse-
quent regressions. Selected IV can even loose their instrumental power. It is
worth noticing that Clarida and Gertler (1997) never mention this robustness
problem that remains a main disadvantage of this model. This non-robustness
is also exacerbated by the estimation of different samples.

Finally, our results without extraction are also different when we use a 2SLS
or an overidentified GMM estimator. Probable heteroscedasticity of residuals
guides us to use the overidentified GMM.

As a benchmark, we keep the same specification as Clarida and Gertler
(1997) for the sake of comparison with the Bundesbank. Even if this approach
is not the core of Clarida and Gertler (1997), we think it is interesting to have
a benchmark to compare our different extensions.

2.1.2.2 With Extraction This approach, initiated by Bernanke and Mi-
hov (1997, 1998), is our second method to model residuals r;. First of all, we
extract residuals uf from RF residuals. A priori, without empirical results, it
is difficult to point out the advantages of this extraction over the framework



chosen by Clarida and Gertler (1997). From a theoretical point of view, this is
merely another model that avoids the flaws connected to the framework with-
out extraction. However, we also see the limit of the comparison between our
two setups. Series in each setup do not represent the same part of monetary
policy. In the previous model, it is clear that in addition to the econometric
problems, we use ‘polluted’ residuals to model SNB behavior. The approach
with extraction has nevertheless the advantage to analyze, relatively to the
general model, series that only symbolize exogenous monetary policy.

After the extraction (5), we store the new residuals ui that now represent
the link to structural policy shocks: uy= Ag" ;B2e;. These new series in in-

mon exr

novation form are uy = ( ug” Uy I )I. Representing the autonomous
policy of the central bank, it is intuitive to use operating procedures again in
this framework as explained in Bernanke and Mihov (1997, 1998). Moreover,
we include in the policy variables an exchange rate element typical for a small
open economy. A difficulty with the quoted papers is that they only consider
closed economies like the US or Germany. In Switzerland, we cannot construct
models without considering the exchange rate. It is a strategic variable for the
SNB and for various lobbies in Switzerland. Aggregate demand very often in-
creases first through its external components, and then through its absorption.
This decision enables to keep the same variables as Clarida and Gertler (1997)
to facilitate the comparison between these two angles.

The setup, to configure the policy section, is the same as the structure
without extraction, a money supply function (10), a money demand function
(11), and an expression for the exchange rate in monetary innovations (12). As
before, three shocks &7 influence this system. This market for bank reserves in
innovation form must be in equilibrium (9). We do not write time subscripts.

W = e (9
u™" = e 4 e + £° (10)
U = pu + g (11)
u" = ouT + e (12)

Money supply equation (10) allows the central bank to react on the reserves
market affected by money demand shocks and exchange rate shocks. The
monetary authority can thus accommodate or not money demand shocks and
external shocks on the currency. The central bank has also the opportunity to
unilaterally implement monetary policy shocks €°. Money demand equation
(11) is a standard money demand equation without a scale variable, because
we are in the policy sphere only. All things being equal, a negative p means
that an increase in opportunity costs of holding money reduces the money
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demand. Finally, last equation (12) pictures an explanation of the exchange
rate in innovation form, where we do not expect a specific sign for 6.

System (9)-(12) can be reduced and expressed in matrix notation corre-
sponding to uf= A" | BzeZ:

cr 1 (OS] () s
u p p p €
um™m | =11 A o) et |. (13)
exr s S(A—1 8¢ x
Y P p (1 T ) ¢

We use a GMM estimator for stationary variables and a variance-covariance
structure as moment conditions to estimate this system (13). It is underiden-
tified (6 conditions V [u], Cov [u™", u|, Cov [u®", u], V [u™"], Cov
[we, w™"], and V [u®"] for 4 coefficients A, ¢, p, 6 and 3 variances V' [¢°],
Vv {5@, and V' [¢*]). Henceforth, we just-identify and overidentify this system
in order to find out the best models carried by the data. We then perform
various tests, in particular Hansen (1982) tests, on these constrained setups in
order to discover whether some restrictions imposed on the system best catch
the variable dynamics. Because a specific assumption may be too restrictive for
the whole sample, we split the sample into various subperiods. We thus hope
to find for each subsample the appropriate restrictions to apply to the model.
This will signal for each subsample different operating procedures changing
over time.

We present now five different restricted setups. Three setups use two re-
strictions and similarly correspond to three strategies to operate monetary pol-
icy. The central bank can, on a day-to-day basis, target total bank reserves,
the call rate, or the exchange rate. In this framework, we cannot regard in-
flation targeting as a potential strategy because we only focus on operational
targets's.

We also look at two schemes using only a single restriction: § = 0 implying
that structural exchange rate shocks are orthogonal and A = 0 meaning that
the central bank does not react to money demand shocks. Hereafter, we briefly
sketch each strategy.

Bank Reserves Targeting (BR) Coefficients A are ¢ equal zero. It
implies that the central bank does not react to money demand shocks and to
exchange rate shocks. It results ¢® = u™".

Call Rate Targeting (CR) Coefficient A takes on 1 and ¢ on 0. The
monetary authority does not react to exchange rate shocks, but does accom-
modate money demand shocks to target the call rate. It results €° = pu®".
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Exchange Rate Targeting (ER) Coefficients A = 1 and ¢ = —£ con-
strain the system (13). The central bank accommodates money demand shocks

and partially offsets exchange rate shocks. It results e* = Zu".

Setup 6 =0 It removes from this system the structure of the last equa-
tion. It results e® = Apu + (1 — A) u™" — pu".

Setup A = 0 It implies that the central bank does not react to money
demand shocks. It results e® = u™" — ¢ (u*" — du").

2.1.3 Indicator Construction

Each presented setup implies an indicator of monetary shocks and of the overall
stance of monetary policy'. They are based on assumptions or on econometric
key figures.

In the case without extraction, it is by assumption the call rate that mea-
sures the overall stance of monetary policy. £* from equation (6) reveals only
exogenous policy. In the case with extraction, there is a specific way to con-
struct a composite indicator proposed by Bernanke and Mihov (1997, 1998).
Their method calculates a weighted sum of policy variables. We premultiply z,
from equation (2) by the inverse of the multiplicand of structural shocks. We

take then the element in the vector (Ag—f_lBi) ! z, that corresponds to the line
having the element €. With our ordering, it is always the first element. This
ordering does not play any role because all the matrices are computed accord-
ing to the chosen structure. This first element indicates the overall monetary
policy, while €* only stands for exogenous monetary policy.

2.1.4 Comparison without and with Extraction

Major differences are on one hand the distribution of structural shocks among
the different equations (B), and on the other hand the construction of matrix
Ay, put together Af_lBi. This matrix represents also the link to add to RF
VAR IRF in order to gain structural VAR IRF.

Table 1 here
-1
We report in table 1 the first line of matrix (Aﬁ—f,lBi) creating therefore
with z the desired indicator in the setup with extraction. The setup without

extraction also produces such a weighting matrix and so an implicit indicator.
It contains only #’s that premultiply policy variables in equations (6)-(8). We
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thus ignore the restricted part linking rf to r7 and the assumption that the
indicator of this model without extraction is the call rate. On the other hand,
in the framework with extraction, this part is unrestricted and estimated dur-
ing the extraction. Table 1 summarizes all potential indicators and shows for
each indicator the weights to apply to each policy variable in z.

2.2 Data

We use almost the same nonpolicy variables as Clarida and Gertler (1997),
namely a commodity price index, GDP, retail sales, price level, and the Ger-
man call rate!®. Concerning the policy variables, we still follow Clarida and
Gertler (1997) and Bernanke and Mihov (1998) with respect to the call rate and
monetary aggregates. We report data for real M1 and the real monetary base,
but we do not highlight the difference between borrowed and non-borrowed
reserves. We think that this difference is too marginal to have a significant
impact on our results. However, we introduce an exchange rate element in
order to consider the open economy. We use monthly data as explained in the
previous section and detail them in table 2 and figure 1.

Table 2 here

In addition to traditional data characteristics, we focus on their stationarity
properties. We include in table 2 augmented Dickey-Fuller (ADF) tests for
the series in level. Because of the low power of ADF-tests and because the
reported series almost succeed in passing the ADF-test (many passed at the
10% significance level), we decide to use the variables in log-level. This decision
is also motivated by the purpose of the first regression, i.e. to form residuals
for the second VAR. These choices are partially confirmed by the results of
cointegration tests (not reported) following the Johansen procedure (1991)
which indicates that it is not possible to find a cointegrating vector which
authorizes a plausible economic interpretation.

We then emphasize two special cointegration vectors that Clarida and
Gertler (1997) found for Germany. They concern on one hand cointegration
between money and industrial production (velocity of money) and on the other
hand between retail sales and industrial production. We do not find the ve-
locity vector cointegrated, but retail sales and GDP are cointegrated. For the
sake of simplicity, we decide not to use a vector error-correction mechanism
(VECM) approach. We nevertheless estimate the setup without extraction
within a VECM and notice that it does not perform better than the reported
results.

13



Figure 1 here

We report data only for the whole period 1975-1997. This is worth men-
tioning that we do not re-estimate the first VAR in order to compute residuals
for different subsamples. When we split the sample, we do it with the residuals
calculated from the first VAR covering the whole considered range. Thus, we
avoid considering the degrees of freedom problem known with short samples.
The estimation of the first VAR is performed with twelve lags (k = 12) to take
into account the possible seasonality pattern of certain variables.

3 Results

All our estimations are performed for five samples. We split the whole sample
into four sections where we presume a changing behavior in SNB operating pro-
cedures. There is a first subsample before 1980. During this period, a strong
appreciation of the CHF forced the SNB to massively intervene and to tem-
porarily abandon monetary targeting. The second subsample goes from 1980
to 1987 when the SNB introduced a new payments system (SIC), and com-
mercial banks faced new liquidity restrictions. The next subsample encloses
the period 1988-1992 to see what happened after these legal improvements and
the 1987 crash. Finally, the period since 1993 onwards is our last subsample.
We expect to detect a diminishing role for aggregates during this period. All
these sample cuts are based on presumed changes in the SNB’s behavior raised
using its official publications'®.

We present the results of various estimations and then look at plausible
indicators carried by the data. All setups are estimated for both aggregates
MO and M1. We split them into two sections considering or not the extraction.

3.1 Without Extraction

Results for the model without extraction and its three regressions are given
in table 3 for both considered monetary aggregates. Table 3 reports for each
0 the estimated value and its t-statistic. All regressions are estimated by
overidentified GMM using IV.

In general, reported results are poor, because it is not possible to find a
setup, among the five different subsamples, that displays the expected coeffi-
cient signs. The use of two different aggregates does not change this deplorable
image. It was only possible to achieve similar results as Clarida and Gertler
(1997) obtained for Germany using a business cycle indicator, based on survey
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data, instead of the interpolated monthly Swiss GDP (results not reported)”.
However, even with these better results, the performance of the regression still
remains low. The German evidence, measured by the model without extrac-
tion, does not apply to Switzerland.

Furthermore, we show that the reported coefficients, in amplitude and
direction, are not robust when we split the sample. This implies two con-
trary conclusions. On one hand, it means that the setup without extraction
is not robust over sample changes. On the other hand, this lack of robustness
strengthens the presence of changing operating procedures during the consid-
ered period.

We further do not recognize the assumed fight against inflation pressures
in the money supply equation. Similarly, the opportunity cost in the money
demand equation sometimes appears with a positive coefficient which is in-
conceivable with our economic intuition. All these coefficients are not robust
for alternative specifications of the first VAR as well. We estimated the same
setup as Clarida and Gertler (1997) with lags 1-6, 9, and 12, in order to best
solve the degrees of freedom problem, but still without succeeding in finding
plausible results (not reported). In addition, we were not more successful with
other lag specifications.

Table 3 here

A potential explanation for these poor results is the econometric flaws de-
scribed in the section concerning the generated instruments. Moreover, when
the reaction function of the bank in innovation form (6) is misspecified, the
subsequent use of its residuals as instruments can only worsen the next estima-
tions. A second explanation are IV themselves. They remove the endogeneity
problem faced by the nonorthogonal residuals r used in the different regres-
sions, but they do not clean the residuals of nonpolicy influences. Only the
next approach with extraction does. Finally, and this is the most important
reason, the assumption about the call rate as a unique gauge of overall mone-
tary policy is probably too strong for Swiss data.

Henceforth, we suggest that this model with the call rate as a measure of
monetary policy cannot portray a suitable overall indicator for Swiss monetary
policy. Based on these regressions, we reject the call rate as a single indicator
of monetary policy for the period 1975-1997.

3.2 With Extraction

Before commenting the results with extraction, we briefly look at statistical
properties of the two sets of series r2 and uz. While their theoretical origins
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are clear, it is not the case about their statistical features. A plain statistical
analysis of series rz and u# is not able to show striking differences. We could in-
deed almost assume that their generating processes are the same. Henceforth,
we think that only an economic interpretation about these two vectors makes
sense - cleaned or not from nonpolicy influences - and that a pure statistical
focus is aimless.

The same unsatisfactory feeling appears when we want to give an economic
interpretation to the comparison of the implied indicator without extraction
with respect to the different indicators with extraction presented in table 1.
This is virtually insurmountable. It clearly illustrates that similar equations,
e.g. money demand in innovation form in both frameworks, can denote dif-
ferent dynamics and indicator constructions that we cannot differentiate any
more with simple economic thinking. A comforting decision is to reject the
model without extraction, thus to stop further investigating this comparison.

3.2.1 Just-Identified and Overidentified Estimations

We report first our results for the two just-identified setups and then for the
three overidentified cases. Table 4 shows the results using the just-identified
framework. We report our results for the five considered samples.

Table 4 contains the different coefficients and the corresponding matrices
A%,lBé = H linking extracted VAR residuals to structural shocks. We see
that these results are not robust relative to the used aggregates, M0 or M1.
Still searching for robustness, splitting the sample disturbs the image given
by the whole sample and thus shows that these results are not robust over
time with heavy corrections for the opportunity costs of money demand, the
exchange rate coefficients, and the money supply parameters.

Table 4 here

This non-robustness leads to the same conclusion as in the case without
extraction. When we split the sample, changing results confirm the need to
allow the model to catch different setups for different samples. Moreover,
we are not able to discriminate between the two just-identified setups. This
failure is then corrected with the overidentified setup where we calculate an
overidentification statistic, the J-statistic based on Hansen (1982), giving thus
a way of sorting out different scenarios.

We report our results for overidentified cases in table 5. For each sce-
nario we report the estimated coefficients, the assumptions, matrix H linking
extracted residuals to structural shocks, and the Hansen (1982)-J-statistic!®.
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Despite some shortcomings of Hansen (1982)-J-statistic that may fail to de-
tect a misspecified model, it remains an important selection mechanism among
overidentified cases. We report the value of the minimized function and mul-
tiply the J-statistic by the size of the considered sample. This new statistic is
x3-distributed due to a first-order overidentification. We see that for the sam-
ples 1980-1987 and 1988-1992, we cannot reject the null hypothesis that the
overidentifying restrictions are satisfied at the 5% significance level. For other
samples, overidentifications are not accepted at the 5% significance level. On
the other hand, when we consider a less rigorous significance level, J-statistics
keep going to be comparable and useful. We thus decide to also use them as a
selection mechanism for the periods before 1980 and after 1993.

Table 5 here

First of all, results for the whole sample confirm the need to allow for
more flexibility in the model in order to catch changing procedures over time.
Moreover, J-statistics are quite similar, showing the difficulty to focus on a
single sample. Splitting our sample, we have the opportunity to select the
setup catching best what residuals represent for each subsample. We then use
the J-test to do it. For the sample before 1980, this implies that we select
the model with exchange rate targeting constructed with M1. For the two
subsequent subsamples, we unambiguously select the bank reserves targeting
model. For the period 1980-1987, it does not matter whether we use MO0 or
M 1. This indicates that this period was the golden age of monetary targeting
with a relationship between aggregates and price level stable over time. For the
period 1988-1992, we still choose the bank reserves targeting setup, but now
only produced with the model using M1. The rejection of the null hypothesis
for the model using M0 confirms the changing environment at the end of the
eighties. The new electronic payments system caused a radical change in the
base demand and implied a strategic re-orientation towards M1. Finally, for
the last sample after 1993, we select the call rate model even if the J-statistic
produced by the model assuming exchange rate targeting is quite similar.

3.2.2 Dynamics

Before computing an indicator based on these results and interpreting it, we
turn to the model dynamics. We notice that the first column of the matrix
linking u to e, influencing the dynamics of the economy after an exogenous
monetary shock, is theoretically similar for all setups and empirically quite near
due to similar coefficients. This is purposely a feature of our nesting model,
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because exogenous monetary shocks should affect the economy independently
of the assumed scenarios about operating procedures. However, the second
and third column of this same matrix depend on our different hypotheses and
do not display the same dynamics after demand and exchange rate shocks for
each operating scenario. It is thus tempting to use IRF after such shocks to
strengthen our choices based on J-statistics only.

Surprisingly, with respect of the positive results of the estimation, we dis-
cover mixed evidence regarding IRF after a monetary shock £°. We display
these IRF after an expansionary monetary shock for both aggregates in figures
2 and 3. Figure 2 concerns IRF using MO and the best overidentified model
for the whole sample, namely the bank reserves targeting model.

Figure 2 here

Figure 3 plots IRF using M1 and the best overidentified model for the whole
sample, namely the call rate targeting model. Reported dynamics is quite
poor according to three aspects'®. First, the reaction of the foreign call rate is
too high. This is not plausible to assume such an influence of Switzerland on
Germany. Second, the IRF are particularly puzzling about the huge reaction of
the interest rate, where we would expect a liquidity effect, implying a decrease
in the interest rate. We disappointingly observe that the liquidity puzzle is
linked to a marginal increase in money.

Figure 3 here

Third, when we allow the model to best catch a particular scenario, we open the
way to different dynamics for each setup. This is a feature and disadvantage
of this approach confirmed by both examples reported in figures 2 and 3.

Based on this mixed evidence about the dynamics after a monetary shock,
we give up using IRF after demand and exchange rate shocks as a selection
mechanism. This puzzling dynamics does not shade the results based on the
overidentified mechanism. It however reveals that the model as a whole, and
not only the exogenous analysis, is not correctly specified to analyze phenom-
ena as the transmission mechanism.

3.2.3 A Main Indicator

We compute an indicator for our subsamples based on the results of the overi-
dentified setup and report it in figure 4. Figure 4 shows the indicator, both

smoothed and normalized to be represented in a single figure®.
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Figure 4 here

The normalization allows the indicator to be comparable over the whole
period. Thus, we have to interpret the indicator, its size and its direction,
with respect to the average stance that is, per definition, also normalized
to zero. There is a trade-off between clarity and accuracy in this indicator
construction. Our goal is to display the indicator on a single plot for the
whole considered sample. This is only possible after some normalization, and
it comes at a cost of accuracy with respect to raw indicator figures. In figure
4, vertical lines mark the subsamples where we have different models arising
from overidentified estimations. The first sample is based on exchange rate
targeting, the next two periods are based on reserves targeting, and finally the
last one is based on call rate targeting.

Compared to the traditional aggregate M0 as an indicator, we see that
statistical methods clearly confirm the use of aggregates for the eighties. On
the other hand, these same methods reveal for the end of the seventies and
for the nineties other indicators. These methods thus show the periods where
the SNB officially explained that it deviated from its monetary targeting. It is
true for the exchange rate targeting strategy before 1980 when the SNB tem-
porarily stopped fixing objectives in terms of aggregate due to turbulences on
the financial markets. The SNB had to massively react to a CHF appreciation
in particular with respect to the DM. This is however less clear for the period
after 1992 when the SNB was reluctant to admit that it focused on other vari-
ables, in particular the call rate. This revelation is probably explained by the
changing announcement policy in the early nineties?!, a changing relationship
between aggregates and price level, and finally once again a CHF appreciation.
This is worth mentioning that the model using an exchange rate strategy in
the period after 1992 almost succeeded in passing the selection test.

Before 1980, our indicator captures the expansionary policy due to the CHF
appreciation. However, because the indicator is function of the external value
of the CHF, it suffers from a short delay compared to the stance announcement
made at that time by the SNB. This problem is less significant for other periods.
Concerning the golden age of monetary targeting, we see that the beginning of
the eighties was quite restrictive following a CHF probably too weak. At the
same time, the elimination of restrictions on capital imports also resulted in
a diminishing demand for money, that was partially accommodated. During
the eighties, movements of the indicator correspond more or less to the official
announcements. Moreover, the indicator is also able to catch the turbulences
in the mid-eighties, the CHF appreciation, and the effects of the crash, all met
by an expansionary policy. For the period after 1990, still with the reserves
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targeting model up until 1992, and then with the call rate model, we have some
difficulty to interpret the movements in form of high swings in the indicator.
This is particularly true for the period after 1995 where we have the impression,
if we trust the indicator, that the SNB did not follow a consequent and constant
policy. For this last section of the path, we think however that our produced
indicator is not very accurate. The method to calculate the indicator, based on
the call rate targeting strategy, unfortunately exacerbates the indicator swings.

4 Conclusion

Our framework nests models that use VAR residuals in order to identify mon-
etary policy and produce overall stance indicators for Swiss monetary policy.
The contribution of this paper is threefold.

First, our small open economy model nests two approaches similar in eco-
nomic terms and different in the treatment of VAR residuals. Differences
proceed rather from econometric considerations than economic ones. With
the Swiss results provided by the estimations, we then realize that the method
with extraction performs better than the one without.

Second, the setup without extraction cannot produce good results due to
econometric and economic flaws in its specification. The use of ‘polluted’
monetary residuals in modeling operating procedures cannot generate elabo-
rate conclusions about the stance of Swiss monetary policy. We show that the
shortcomings of this approach are not function of the Swiss data but are more
general.

Third, we produce a new indicator for overall Swiss monetary policy with
help of the identification based on overidentified models with extraction. While
these models are not able to accurately analyze the mechanism of transmis-
sion, statistical methods allow confirming SNB strategic decisions during these
last fifteen years. In particular, our indicator catches changing operating pro-
cedures over time at the end of the seventies and during the eighties. Our
results state that the period before 1980 was conducted following an exchange
rate targeting strategy. During the eighties, bank reserves targeting was the
leading strategy. We call this period the golden age of monetary targeting. Fi-
nally, the last period, since 1993 onwards, was guided by a call rate targeting
strategy.
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Notes

!Searching for an alternative indicator, Lengwiler (1997) applied an index-based indicator
using a Monetary Conditions Index (MCT) to Switzerland following a model used by the Bank
of Canada. He discovered that this MCI could not outperform the monetary base as a policy
indicator in the nineties.

2See Birchler (1988) for more details about legal changes and Vital (1998) concerning the
improved payments system introduced at the end of the eighties.

3Identification of VAR and identification of monetary policy are two separate concepts.
VAR or econometric identification consists in recovering a structural system from a RF
expression. We cannot directly estimate structural VAR, we only estimate RF. The difficulty
is that there exists an infinity of structural VAR for a single RF. In order to recover a
particular structural VAR, we identify it in putting restrictions on the coefficient matrices.
After this econometric identification, structural VAR can be used to identify monetary policy
shocks, so to isolate exogenous monetary policy.

4We estimated our model and looked at its dynamics with monthly and quarterly data
and noticed that this VAR for Switzerland is robust with respect to the assumed data
frequency.

5We also performed our estimations with the sight deposits of commercial banks at the
SNB (giro deposits). Due to poor estimations, results using sight deposits are not reported.

6The partitioned matrix A;-‘b is a coefficient matrix linking explained vector a; to ex-
planatory vector b;_;.

"For example &5, an element of vector €7, representing expansionary monetary shocks,
directly influences all the other elements of vector z,, but has no direct influence on the
elements of vector z;.

8Equation (1) can be written as z; = Zf:o A;z;_; +m, where m, is a [(m+n) x 1]
vector of composite residuals. Each element of 1, corresponds to an equation in the system.
Variance-covariance matrix of 77, is a non-symmetric block diagonal matrix, because m is
generally different from n.

9Gee Technical Appendix for all technical details. This appendix can upon request be
obtained from the author.

OWhere Ag* | = (I— Az")"! and II; are matrices formed by the original elements of

system (2).

Hnformation about Swiss operating procedures can be found in the large literature on
this issue (Bisignano (1996), Borio (1997a, 1997b), Landmann and Jerger (1997), Laubach
and Posen (1997), Sporndli and Moser (1997), and Swank and Velden (1997)).

PIntuitively, the use of IV should ‘correct’ the setup without extraction for circularity
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problem between regressors and structural shocks. It is however difficult to isolate this
correction effect as we see in the section ‘Comparison without and with Extraction’.

13A plausible alternative would be to add an expected inflation series (as a policy variable)
in z and to introduce expected inflation in the representation of the market for bank reserves

(9)-(12).
14Gix models: one without extraction and five constrained models with extraction.

15We use a monthly GDP based on the methodology of Cuche and Hess (1999). Due
to structural breaks in the GDP series during our sample 1975-1997, we interpolate our
GDP with their optimized parameters used for the period 1981-1997 in order to match their
interpolated series.

8Quarterly bulletins and annual reports.

17Clarida and Gertler (1997) found orthodox signs for Germany, but many were not sig-
nificant. For Switzerland with this business cycle indicator, we get for the twelve coefficients
0 the following values: 0.05, 0.01, 3.48, 1008.16, -419.01, -0.46, -11.83, 0.64, -0.61, -3.12,
12.21, and 0.01.

BQur overidentified system satisfies rank and order conditions.

191t is worth mentioning that the number of variables could play a role, while well-behaved
VAR models generally have less variables than ours. We also note that the presence of a
commodity price index does not solve the puzzles.

20We subtracted a moving average of the last 12 months from the original values of our
indicator. We moreover normalized the indicator in order to have a variance of one and a
mean of zero for the whole sample.

2I'We do not discover a changing behavior right after the implementation of the new
announcement policy. We catch this change from the beginning of 1992 onwards.
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Table 1: Potential Indicators

Weights for Policy Variables

gcr £7n0'n/ ge:m”
Without T T (03012 + 62) 703
BR — 1 —
CR p — —
ER - - £
§=0 Ap 1-A ¢
A=0 Po 1 —¢

Note: Without = Model without extraction; BR = Bank reserves targeting;
CR = Call rate targeting; ER = Exchange rate targetmg, 6, A =0 = One-
restriction model with extraction. 7 =

1—03050,2— 93011 0205

Table 2: Data Description

75:10-97:12
I o JB ADF
Zeom 96.22 13.26  6.22** 299
z9dp 23589.80 2490.18 23.74*  -0.85
z"? 85.99 16.23  22.36*  -2.08
zP! 80.15 15.94 18.84*  -1.35
zfer 5.94 2.38  24.92%  -2.94

27 3.36 236 33.63*  -1.94
Zmeno 39485.21  7086.36 5.04 -0.87
Zmem 90697.09 8761.23  46.04*  -2.39
25 0.99 0.07 82.43*  -2.43

Note: z°°™ = Commodity price index; Z9% = Gross domestic product
(mio CHF); 2"® = Value of retail sales (index); z?! = Price level index;
zf" = German call rate; 2¢ = Call rate; 2™°" = Real monetary base
(mio CHF); 2™ = Real M1 (mio CHF); z°*" = Real exchange rate
(CHF/DM); p = Mean; o = Standard dev1at10n JB = Jarque-Bera test;
ADF = Augmented Dickey-Fuller test. Null hypotheses: i) JB test, Hg:
normal distribution; ii) ADF test, Hy: unit root. Rejection of the null
hypothesis at the 1% significance level (*) and at the 5% significance level
(**). Source: Datastream, SNB, and Cuche and Hess (1999).



Table 3: Estimation without Extraction

Whole Sample 75:10-97:12

MO and M1
v = = 3.5049 1o+ 2.7038 10+ 21.5214 r§®T + &f
(—1.8617) (0.2268) (0.7855)
7m0 = 0.1585 r{P— 0.0194 1" + &
(1.1610) (—4.6653)
e = 0.0281 "+ 0.0942 r{P+ 0.0464
(—0.8253) (0.9342) (1.6952)
— 0.2934 7'+ 0.0142 r{"— 0.0139 r¢"
(—1.1800) 38) (—5.0351)
+ 0.0276 7" + 5t
(0.6666)
v = = 24637 rgom— 81218 1"+ 6.4518 75T + 3
(—2.3859) (—0.7756) (0.2787)
rt = — 0.0851 r{*+ 0.0004 " + ef
(—0.6735) (0.1521)
g = — 0.0096 £+ 0.0109 r{+ 0.0111 77°
(—0.2853) (0.1077) (0.4113)
— 04196 ¥~ 0.0087 /"~ 0.0024 r§
(—1.9501) (—0.6708) (—1.2560)
— 0.0364 7} + &F
(0.7098)
Before 1980 75:10-79:12
MO and M1
A ML LT T L300
e = 1.2901 r{— 0.1049 1" + f
(1.6547) (—5.5868)
ret = — 0.0201 rgom+ 0.1233 r{%+ 0.0136 7}°
(—0.1961) (0.4619) (0.1610)
+0.4430 7'~ 0.0093 r{“"— 0.0029 r¢"
(0.6142) (—o. 3473) (—0.3045)
+ 0.0109 7™ + &7
(0.1457)
= = 3934 rpm— 15,8855 1" 4 50338 1T+ o
rpem = — 0.2715 r{%— 0.0040 7" +ef
(—1.0514) (—1.0072)
gt = — 0.0756 r{°"+ 0.4011 rgd”+ 0.0667 77°
(—0.6484) (1.2264) (0.7770)
~ 0.2686 ¥~ 0.0592 7/~ 0.0070 r¢"
(—0.3760) (—1.9876) (—1.0736)
+ 0.2840 7™ + &f
(1.2666)
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Table 3 Continued

Beginning Fighties 80:01-87:12

MO and M1
re” — 5.5333 7§+ 0.7154 1m0+ 9.4753 1§ + &
(—2.2957) (0.1105) (0.5413)
T 0.4146 77— 0.0090 r¢" + &f
(1.7262) (—2.6163)
retr 0.0241 7§ — 0.1939 r{+ 0.1130 r}*
(0.4640) (—1.3820) (2.8536)
—0.1750 P4 0. 0149 rf— 0.0025 re
(0.6651) (0. (—1.4879)
— 0.0088 ryromo + 5t
(—0.1731)
re" — 6.2070 75— 7.6208 "™+ 6.9093 157 + &5
(—2.5798) (—0.8020) (0.3188)
e — 0.1386 r{"+ 0.0030 r§" + &
(—0.7087) (0.8639)
retr 0.0517 o™ 0.1850 r{"+ 0.0877 rf
(0.8761) (—1.1889) (2.0813)
+0.0739 78— 0 0065 ]+ 0.0004 7"
(0.2532) (—0.3483) (0.1886)
+ 0.0570 7™ &f
(0.7058)
End Eighties 88:01-92:12
MO and M1
re" — 0.6901 7{o™— 13.7521 "™+ 19.0009 7§*" +
(—0.4705) (—1.3811) (2.2261)
ryone — 0.7549 7{%+ 0.0258 r{" + €]
(—2.5990) (2.4754)
rgeT 0.0224 7§°™+ 0.3300 r{”— 0.0281 7]
(0.5101) (2 0208) (—0.5865)
— 1.4588 7'+ 0.0620 r{"~ 0.0159 r¢"
(—2.9044) (2.3744) (—2.6815)
— 0.3917 r""0 +&F
(—3.0261)
re” 0.0711 r§o™— 24.3981 r{"*™ + 10.4623 7§*" + 3
(0.0348) (—2.1503) 0 8152)
e — 20646 "+ 0.1118 r§" + &f
(—1.5162) (1.5653)
e — 0.0191 7o+ 0.2588 r{P— 0.0975 7}*
(—0.2997) (1.5163) (—2.7252)
— 1.2248 P4 0.0233 7"~ 0.0040 7¢"
(—2.5703) (0.9379) (—0.6252)
— 0.1978 7™ 4 ef
(—1.9024)
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Table 3 Continued

After 1993 93:01-97:12

MO and M1
rg = = 0.3218 r{om+ 10.3367 "m0+ 23.8230 157 + &
(—0.1028) (0.6580) (1.1665)
e = 0.2189 r{P— 0.0496 ¢ + &f
(0.8779) (—4.4833)
e = — 01270 rfo"+ 0.1521 r{ P+ 0.0357 ry
(—1.0907) (0.6777) (0.5632)
— 1.6102 7'+ 0.0100 /"= 0.0204 rj”
(—1.8906) (—1.7978)
+ 0.5471 oo + at
(2.6954)
ret = = 00272 rg™— 10.1301 1" — 8.2851 1§ 4 &5
(—0.0161) (—1. 2092) (—0.6194)
e = 0.2626 "+ 0.0190 rg" + &f
(1.0010) (1.7735)
e = — 0.0401 r¢om— 01916 {4+ 0.0035 r}
(—0.5661) (—0.9105) (0.0610)
— 1.0038 rP'+ 0.0218 "+ 0.0187 r¢”
(—1.5496) (0.6530) (3.5733)
+ 0.3074 1™ &F
(2.9855)

Note: MO = Estimated with monetary base; M1 = Estimated with mone-
tary aggregate M1; r{°" = Commodity price index; ngp Gross domestic

product; r{® = Value of retail sales; rtl = Price level index; r{ " = German
call rate; r{" = Call rate; r;*°"™ = Real monetary base; rm""l Real M1,
rg®" = Real exchange rate (Deutschmark). t-values are given in parenthe-
ses. All the coefficients are estlmated by GMM with IV. IV are in the first
equation: ¢, rtd %, rt , and rt ": in the second equation: ¢, 7 gdp ,
ry®, rfl, r{cr, and ef; in the third equation: e rtgdp, (A rfl, r{c’", Ef ,
and &f.
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Table 4: Just-Identified Estimation

Whole Sample 75:10-97:12, § = 0 (top) and A = 0 (bottom)

MO M1
A ¢ P A ¢ P
0.5873  —0.0928  —0.0431 0.6167  —0.0861 0.0269
H H
—23.2019 9.5754 2.1531 371747 —14.2491  —3.2007
1.0000 0.5873  —0.0928 1.0000 0.6167 —0.0861
0.0000 0.0000 1.0000 0.0000 0.0000 1.0000
6 ¢ P 6 ¢ p
0.0013 —0.0711  —0.1982 0.0034 0.1255  —0.1399
H H
—5.0454 5.0454 0.3587  —7.1480 7.1480 —0.8971
1.0000 0.0000 —0.0711 1.0000 0.0000 0.1255
—0.0066 0.0066 1.0005  —0.0243 0.0243 0.9969
Before 1980 75:10-79:12, 6 = 0 (top) and A = 0 (bottom)
MO M1
A ¢ P A ¢ P
0.0793  —0.1279  —0.1658 0.3479 0.1488  —0.0430
H H
—6.0314 5.5531 0.7714 —23.2558  15.1651  —3.4605
1.0000 0.0793  —0.1279 1.0000 0.3479 0.1488
0.0000 0.0000 1.0000 0.0000 0.0000 1.0000
0 ¢ p 6 ¢ p
0.0002 —0.1194 -0.2024 —0.0027 0.1169  —0.0798
H H
—4.9407 4.9407 0.5899 —12.5313  12.5313  —1.4649
1.0000 0.0000 —0.1194 1.0000 0.0000 0.1169
—0.0010 0.0010 1.0001 0.0338  —0.0338 1.0040




Table 4 Continued

Beginning Eighties 80:01-87:12, § = 0 (top) and A = 0 (bottom)

MO MT

A ¢ P A ¢ P

0.3283 0.1091  —0.0481 0.8602 0.0598 0.0091
H H

—20.7900  13.9647  —2.2682 109.8901 —15.3626 6.5714

1.0000 0.3283 0.1091 1.0000 0.8602 0.0598

0.0000 0.0000 1.0000 0.0000 0.0000 1.0000

6 ¢ P 6 ¢ p

0.0006 —0.0986  —0.2162 0.0029 0.0866  —0.1891
H H

—4.6253 4.6253 0.4561  —5.2882 5.2882  —0.4580

1.0000 0.0000  —0.0986 1.0000 0.0000 0.0866

—0.0028 0.0028 1.0003  —0.0153 0.0153 0.9987

End Eighties 88:01-92:12, 6 = 0 (top) and A = 0 (bottom)

MO M1

A ¢ P A ¢ P

0.1857 —0.2604 —0.0783 1.0226 —0.1081  —0.0231
H H

—12.7714  10.3997 3.3257 —43.2900 —0.9784 4.6797

1.0000 0.1857  —0.2604 1.0000 1.0226  —0.1081

0.0000 0.0000 1.0000 0.0000 0.0000 1.0000

6 ¢ p 6 ¢ p

0.0021 0.2364  —0.1582 0.0057 0.0116  —0.0985
H H

—6.3211 6.3211  —1.4943 -10.1523  10.1523  —0.1178

1.0000 0.0000 0.2364 1.0000 0.0000 0.0116

—0.0133 0.0133 0.9969 —0.0579 0.0579 0.9993




Table 4 Continued

After 1993 93:01-97:12, § = 0 (top) and A = 0 (bottom)

MO M1
A o ) A 1o p
0.7771 0.0450 0.0249 0.1939 0.2281 0.1321
H H

40.1606  —8.9518 1.8072 7.5700  —6.1022 1.7267
1.0000  0.7771 0.0450 1.0000  0.1939 0.2281
0.0000  0.0000 1.0000 0.0000  0.0000 1.0000

6 ¢ p 6 ¢ p
0.0041 0.0704  —0.2436 0.0049  0.2568 —0.2937
H H

—4.1051 41051  —0.2890 —3.4048  3.4048 —0.8744
1.0000  0.0000 0.0704 1.0000  0.0000  0.2568

—-0.0168  0.0168 0.9988 —0.0167  0.0167  0.9957

Note: MO = Estimated with monetary base. M1 = Estimated with
monetary aggregate M1. Equations with extraction: " = u]"

u;non — )\6d + (/)632 + 68, ugwn — pucr + Ed, wuETT = Sy + g%,

b
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Table 5: Overidentified Estimation

Whole Sample 75:10-97:12, BR, CR, ER (top to bottom)

M0 MT
6 p J 0 p J
—1.0500  —7.1250 0.2667  —2.3650 —0.0215 0.4821
H H
—0.1404 0.1404 0.0000 —46.5116 46.5116 0.0000
1.0000 0.0000 0.0000 1.0000 0.0000 0.0000
0.1474  —0.1474 1.0000  110.0000 —110.0000 1.0000
6 p J o p J
—3.4123  —5.7840 0.3966  —2.1249 —4.1265 0.3307
H H
—0.1729 0.0000 0.0000  —0.2423 0.0000 0.0000
1.0000 1.0000 0.0000 1.0000 1.0000 0.0000
0.5900 0.0000 1.0000 0.5149 0.0000 1.0000
6 P J o p J
8.2350  —2.8950 0.2672  —7.5470 —2.4555 0.3492
H H
—0.3454 0.0000 —0.1214  —0.4072 0.0000 0.1325
1.0000 1.0000 0.3515 1.0000 1.0000 —0.3254
—2.8446 0.0000 0.0000 3.0735 0.0000 0.0000

Before 1980 75:10-79:12, BR, CR, ER (top to bottom)

MO M1
6 p J 6 P J
—0.7456 —14.5200 1.0039 42560  —7.1250 0.8822
H H

—0.0689 0.0689 0.0000  —0.1404 0.1404 0.0000
1.0000 0.0000 0.0000 1.0000 0.0000 0.0000
0.0513  —0.0513 1.0000 —0.5973 0.5973 1.0000

6 P J 6 P J

—1.0500  —8.1250 1.0284  —1.0230 —3.2560 0.6620

H H

—0.1231 0.0000 0.0000  —0.3071 0.0000 0.0000
1.0000 1.0000 0.0000 1.0000 1.0000 0.0000
0.1292 0.0000 1.0000 0.3142 0.0000 1.0000

6 P J 6 P J
7.8020 —0.2120 0.4611 7.2145  —0.6570 0.4607
H H

—4.7170 0.0000 —0.1267 —1.5221 0.0000 —0.1386

1.0000 1.0000 0.0269 1.0000 1.0000 0.0911
—37.2264 0.0000 0.0000 —10.9810 0.0000 0.0000
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Table 5 Continued

Beginning Eighties 80:01-87:12, BR, CR, ER (top to bottom)

MO M1
0 p J 6 p J
0.0010  —4.9100 0.0109 0.0030  —4.8125 0.0196
H H
—0.2037 0.2037 0.0000  —0.2078 0.2078 0.0000
1.0000 0.0000 0.0000 1.0000 0.0000 0.0000
—0.0002 0.0002 1.0000  —0.0006 0.0006 1.0000
0 p J o p J
—0.4125  —4.5550 0.3292 —1.2756 —4.3129 0.4132
H H
—0.2195 0.0000 0.0000  —0.2319 0.0000 0.0000
1.0000 1.0000 0.0000 1.0000 1.0000 0.0000
0.0906 0.0000 1.0000 0.2958 0.0000 1.0000
o p J 6 P J
6.2545  —2.9545 0.3329 —6.9878  —2.9245 0.4734
H H
—0.3385 0.0000  —0.1599  —0.3419 0.0000 0.1431
1.0000 1.0000 0.4724 1.0000 1.0000  —0.4185
—2.1169 0.0000 0.0000 2.3894 0.0000 0.0000
End Eighties 88:01-92:12, BR, CR, ER (top to bottom)
MO M1
o p J o p J
2.8500 —0.0350 0.5045 0.0040  —0.0800 0.0138
H H
—28.5714 28.5714 0.0000 —12.5000 12.5000 0.0000
1.0000 0.0000 0.0000 1.0000 0.0000 0.0000
—81.4286  81.4286 1.0000  —0.0500 0.0500 1.0000
o p J o p J
3.2540  —6.9458 0.6953  —0.0900 —8.5680 0.7280
H H
—0.1440 0.0000 0.0000 —0.1167 0.0000 0.0000
1.0000 1.0000 0.0000 1.0000 1.0000 0.0000
—0.4685 0.0000 1.0000 0.0105 0.0000 1.0000
o p J o p J
—6.9988  —3.2500 0.7086 —7.1524  —3.2002 0.6898
H H
—0.3077 0.0000 0.1429 —0.3125 0.0000 0.1398
1.0000 1.0000 —0.4644 1.0000 1.0000  —0.4474
2.1535 0.0000 0.0000 2.2350 0.0000 0.0000
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Table 5 Continued

After 1993 93:01-97:12, BR, CR, ER (top to bottom)

MO M1
6 p J 0 p J
—2.5550 —12.0500 0.6953 —1.5588  —6.9100 0.5646
H H

—0.0830 0.0830 0.0000  —0.1447 0.1447 0.0000
1.0000 0.0000 0.0000 1.0000 0.0000 0.0000
0.2120  —0.2120 1.0000 0.2256  —0.2256 1.0000

6 p J 0 p J
0.0300  —0.9458 0.3707 52360 —1.1354 0.3745
H H

—1.0573 0.0000 0.0000  —0.8807 0.0000 0.0000
1.0000 1.0000 0.0000 1.0000 1.0000 0.0000

—0.0317 0.0000 1.0000 —4.6116 0.0000 1.0000

6 P J o p J

—2.1540  —0.8157 0.3752 2.5890 —2.100 0.3769

H H

—1.2259 0.0000 04643  —0.4762 0.0000  —0.3862
1.0000 1.0000  —0.3787 1.0000 1.0000 0.8111
2.6407 0.0000 0.0000 —1.2329 0.0000 0.0000

Note: M0 = Estimated with monetary base. M1 = Estimated with mon-
etary aggregate M1. BR = Bank reserves targeting; CR = Call rate
targeting; ER = Exchange rate targeting. Equations with extraction:
umon — u&non umon — )\€d+(/l)€$ +g$ u&non — puCR+€d Ut = Sy’ 4 e

) ) ) .
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Figure 1: Data 75:10-97:12
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o Note: Graphs represent series given in

LR L table 2. Source: Datastream, SNB,
and Cuche and Hess (1999).



Figure 2: IRF with MO and Bank Reserves Targeting
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Figure 3: IRF with M1 and Call Rate Targeting
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Note: TIRF = Impulse response function. IRF are plotted with a 95 %
confidence interval.
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Figure 4: Indicator 1977-1997
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