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1. Introduction

Foll owing the German tradition, the ECB assgns a “prominent role for money" (seeAngeloni
et a, 1999,ECB, 1999. Money is viewed as the nominal anchor of the Euro-system and the First
Pillar of the ECB strategy. In acordance a “reference value” for the rate of monetary expansionis
annourced. Such reference value does nat have, however, the strength of an intermediate target.
Ladk of controllability of the money supdy over the short-run, urcertainty concerning the
transmisson mechanism in the Euro-system and the recognition that the launch of the auro would
represent asignificant structural bres led the ECB to adopt instead a week type of money targeting,
in which there is no commitment to corred deviations over the short-term. In addition, a Second
Pillar (“a general assesament of price stability using a broad range of indicaors’) was formulated,
opening a window for less orthodox approacdhes to price stability. The ECB framework refleds,
thus, a balance between continuity with the Bundesbank pdicy, so as to inherit credibility, and
flexibility, as required to operate in the global environment. In any case, either as urce of

information a asinterventionindcaor, money has amajor role in ECB padlicy formulation.

Not surprisingly, the stability and information content of European-wide monetary aggregates
becane avery topicd isdle in the reseach agenda (some references along this paper). In general,
empiricd works addresgng this issue have been able to find stable money demand functions for the
Euro area Y et whether such stability is appli cable to the post-EMU money demand «a if it isinsteal
a datisticd artefad is an open question. Indeed, since enpiricd studies have been based on
constructed pre-EMU money aggregates, their validity has been questioned bah in light of the
Lucas critique and aggregation kias (discussons, for example, in Beyer et a. 2001,Arnold and de
Vries, 2000,Fagan and Henry, 1999,Spencer, 1997,Arnald, 1994.

This paper challenges the enpiricd literature on EU-wide money from a different angle. In a
financial environment marked by absence of capital controls and growing international portfolio
diversificaion, the agents' ability to shift the locaion and the aurrency denomination o their asst
hodings may have adestabili sing impad on money demands. Borrowing the aguments put forward
by the Theory of Currency Substitution (e.g, Miles,1978,Karaken and Wallace 1981,McKinnon,
1982, Girton and Roper, 1981, Boyer and Kingston, 1987and so on), if the money demand in
Europe responds to monetary developments abroad, the rate of money growth may bemme apoa
indicator of risksto pricestability.



The structure of this paper is as foll ows. Sedion 2reviews the literature on Euro-wide money.
Sedion 3 describes the main empiricd models of CS. In Sedion 4,we estimate a(whatever that is)
money demand function for the euro-areaunder aternative spedficaions, so as to test for the CS
hypathesis. The am of this exercise is nat to defend a particular model or functional form for the
euro-area money demand, bu simply to argue that the information content of some external

variables may be an important input for palicy prescription in the Euro-system. Sedion 5concludes.

2. Currency Substitution and European-wide money

The phenomenon d International Currency Substitution (CS) becane a catra topic in
monetary econamics and ore that shoud increase importance in the future. As recently pointed ou
by Mas2n (2000, techndogy and globalisation are blurring the distinction between national and
international uses of money and this phenomenon opens a dannel through which the domestic
money market is exposed to shocks occurring abroad?.

In Europe, the CS debate was revived duing the transition to the monetary union, giving rise
to the so- cdled “indired approadh” to CS (seeArtis, 1996,for a survey). Following the agument,
as capital controls were phased ou, residents demand for monetary assts becane increasingly
influenced by foreign variables, raising the question onwhether stable money demand functions
could be estimated at the national level. Thus, it was argued that, as long as foreign currency
holdings were denominated in European currencies, internalisation would be adieved by
aggregating up. This question was addressed, among others, by Bekx and Tulio (1989, Kremers
and Lane (1990, Bayoumi and Kenen (1993, Cassard et a. (1994 and Spencer (1997, who found
that European-wide monetary aggregates are indeed more stable and/or more helpful to predict
national inflation rates than the correspondent national aggregates?. This evidence revived the

1 These shocks can either affed the total demand for international money and its composition among
international currencies. The former type of shocks includes, for example, changes in the volume of international trade
and financial disturbances in spedfic oourtries or areas - as long as they leal to the replacement of the domestic
currencies by an international currency, debt emisson or intervention. The second type of shocks includes, for example,
changesin the relative user costs of international currencies, which induce“international CS’.

2 |n adifferent approach, Monticdli (1996, investigated whether the inclusion of different types of crossborder
depasits in the definition of money would improve the properties of the estimated money demand equation. Contrary to
the evidence found at the national level by Angeloni, Cotarelli and Levi (1994 - that extended monetary aggregates
perform consistently better than the standard aggregates for most EU countries - Monticdli (1996 found that at the
European level none of the extended measures outperformed the one obtained by the sum of traditional national
definitions (see &so Fagan and Henry, 1999. These studies however overestimate the anount of foreign currency
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confidence on the role of quantitative money targets and favoured the view that the ECB might be
able to implement monetary policy more dfedively than the individual central banks3.

A different question is whether CS vis-avis the US ddlar remains as a potential source of
instability4. Earlier spedficaions of the money demand for the auro-area often included a term
designed to capture dadlar substitution. For money aggregates comprising the EMS7 (Germany,
France, Italy, Netherlands, Denmark, Belgium, Ireland), the presence of CS was tested by a long
term interest rated dfferential (Bekx and Tullio, 1989, the ddlar-ECU nominal exchange rate
(Kremers and Lane, 1990 and the ddlar-ECU red exchange rate (Artis et a., 1993, Tullio et al.,
1996. For the EMS9 (EMS7 plus UK and Spain), Mornticdly and StraussKhan (1993 tested the
significance the adual exchange rate depreaation. Although nore of these studies was devoted
diredly the CS hypothesis and they all have spedficaion poblems, it is remarkable that in all them
the term capturing dalar substitution was foundto be important. It is thus surprising that the most
recent empiricd investigation onthe Euro-wide money demand (Brand and Cassla, 2000,Coenen
and Vega, 1999,Fagan and Henry, 1999,Hayo, 1999,Fase and Winder, 1998 has been entirely
devoted to the dosed econamy portfolio model.

deposits held inside the arro-area @ the st of those held abroad, because UK (and hence the City) is considered
member of the monetary union.

3 Whether this “indired approach” provides evidence of intra-European CS is a different question. As noted, for
example, by Fagan and Henry (1999 (seeBrowne d a, 1997for a survey), the superiority of EU-wide estimates can be
attributed either to a statisticd averaging effed or to asymmetric shocks that off set ead other in the aygregate (of which
CSisonly aspedal case). For dired tests suiggesting the existence of intra-European currency substitution, see Melvin
(1985. Mizen and Pentecost (1994), in contrast, found littl e evidence of currency substitution in the particular case of
the demand for sterlings.

4 It should be noted that, sinceforeign currency holdings in the domestic banking system are included in the ECB
official aggregate, part of CS was arealy internalised. Current ECB data suggests that residents’ foreign currency
depositsinside the EU amounts to 2.5-3.0% of total deposits.
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3. Approachesto Currency Substitution

Following Mizen and Pentecost (1994, the CS hypathesis will be tested in the mntext of the
two main theoreticd models of CS, the Portfolio Model (PM - Girton and Roper, 1981,Cuddngton,
1983, Branson and Henderson, 1985 and the Liquidity Services Model (LSM - Miles, 1978,
Liviatan, 1981, Thomas, 1985, Joines, 1985. These two approaches give rise to dfferent
spedficaions of the money demand, as briefly described bell ow.

Acoording to the PM, money is a simple ast withou any particular feaure that makes it
distinguishable from other assts. Assuming gross sibstitutability between money and all other
assts, this approacd gives rise to a money demand function that depends on wedth and oppatunity
costs. In the context of a dosed econamy, where the only avail able assets are domestic money and
domestic bonds, the relevant oppatunity cost is the domestic interest rateb. In an open econamy, if
foreign money and foreign bond are dso avail able, the money demand will also depend onthe
foreign interest rate and the expeded exchange rate depreaation. Cuddngton (1983 proposed the

foll owing semi-log spedficdion:
m =3, +aji, +a,(; +&)+ag +ay, +v,
or equivalently,

m = a, +aji, +a,i, +(a, +a,)8" +a,y, +v,, 1)

where mis the log of red money balances, i and i* are the nominal interest rates on danestic and
foreign bond respedively, &5 is the expeded exchange rate depredation and y is the log of the
domestic income. The epeded signs are &,a,,a, <0 and a, >0. The term a,cgptures capital

flight and a, measures the extent of CS.

The LSM motivates the use of money by its means of payment role, thus explaining why it is
held in patfolio despite being dominated by interest-beaing assets. According to this theory,
portfolio dedasions are separable from CS8. Currency hadingsin ead denomination depend ory on

5 Obviously, the dosed economy PM can be extended so as to include arange of domestic assets (see Ericsson,
1999 for arecent survey).

6 In Miles (1979, such separability was smply postulated. The proof that, in the presence of complete bond
markets, portfolio and CS dedsions are separable is due to Thomas (1985: with one hand, an investor seleds his
currency holdings based on ead currency transadion services and oppatunity costs; with the other hand, he borrows or
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their marginal productivity in the production of liquidity services and user costs. Since a decision to
hold more money in one denomination requires reduced holdings in the other, arise in the relative
user cost of the foreign money implies a shift towards the domestic currency. Thus, contrary to the
PM, in this theory the domestic money demand depends positively on the foreign interest rate.
Joines (1985) proposed the following specification:

m, =b, +bji, +b,i; +byy, +u,. 2
The expected signsare b, <0 and b,,b, > 0. The coefficient b, measures the extent of CS.

Thomas and Wickens (1991) used specification (2) to test smultaneously for the PM and the
LSM, arguing that, if the estimated cross interest rate elasticity is positive (b, >0), then the later

model is more likely to hold.

In general, the empirical implementation of the portfolio model (1) is problematic, because
under uncovered interest-rate parity the domestic interest rate and the foreign interest rate plus the
expected depreciation are co-linear. As others have done, in the next section two restricted versions
of the PM model will be aso estimated, dropping at the time the foreign interest rate (Equation 1a)
and the domestic interest rate (1b). The Closed Economy PM (3) is estimated for comparative

PUrpOSES.

lends to achieve the desired overall portfolio composition. An optimal currency hedge is created and the denomination
structure of the individual portfolio isindependent of the currency holdings.

7 Conclusions are not so straightforward when b, <0. Further investigation on the liquidity services model by

Smith (1995), revealed that the sign of the cross interest rate may also be negative, due to inter-temporal substitution
effects. Thus, for some parameter values the liquidity services and the portfolio model may be observationally
indistinguishable in single equation estimation.
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4. Estimation results

This gudy uses quarterly data from 198292 through 1999qg38. The variables used are the log
of the (seasondlly adjusted) red M3 in the arro-area(m), the log of red GDP in the auro-area(y),
the 10-yea government bonds yields in the auro-area aad in US (i and i*) and a short term interest

rate differential, as proxy for the expeded exchange rate depredation ( €F).

Table 1 displays the results of the unit roct tests. Integration d order one was tested against
the dternative of trend stationarity for m and y and the dternative of stationarity in levels for the
interest rates and expeded depredation (the Breush-Godfrey LM statistics tests the dsence of auto-

correlation). In all cases the null was not rejeded.

Table 2 reports the estimation results, using the Johansen procedure (PcFiml version 9.10,
Dornik and Hendry, 1997. For comparative porpuses, the number of lags was st the same in all
equations. Taking into acount the usua information criteria, the PCFiml F-tests for system

reduction and also the mommon pradicein previous works, the lag-length was st equal to 2.

As in bah Brand and Cass®la (2000 and Coenen and Vega (1999, residual nor-normality
was a mgjor estimation problem. Following these authors, cointegration is evaluated orly on the
basis of the tracetest (and the arrespondent corredion for small samples), becaise this gatistic is
likely to be more robust to some forms of non-normality than the maximal eigenvalue test. In all
equations the trace test suggests the eistence of a unique w-integrating vedor (note that in
equation 2the Reimers’ statistic is just on the 95% border).

As expeded, the residua diagnosis for model (1) reveds major econametric problems,
namely nortnormality in 3 ou of 5 equations, significant vedor non-normality and vedor auto-

correlation. Results are only displayed for comparative purposes.

In Model (1a) - also adopted in some ealier works on European-wide money - the eventual
substitutabilit y between money and bond can only be catured by the domestic interest rate term. In
estimation, the expeded depredation term was found regative and significant but the cefficient of

8 All European-wide variables are from the ECB database, as displayed in Brand and Cas®la (2000. The
remaining variables are from the IFS. Although consistent data ae available from 198Qql, our experiments reveded
better residual diagnosis after removing the first observations from the sample. Coincidentally, both Coenen and Vega
(1999 and Brand and Cassola (2000 reported the existence of outliers in the beginning of the sample.
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the domestic interest rate was positive and not significant®. Residual diagnosis improved

significantly in comparison to (1)1°.

As argued by Cuddington (1983), the statistical significance of the expected depreciation term
in (1a) is not a valid test for the presence of CS because of capital mobility. To distinguish capital
mobility from CS, both the foreign interest rate and the expected depreciation term have to be

included among the explanatory variables, as donein (1Db).

In (1b) vector autocorrelation is no longer significant, but residual tests still reveal
autocorrelation in the equation for m, calling for caution in the use of inference. Remarkably, the
estimated coefficient of the foreign interest rate term is positive. This, together with the lack of
significance of the expected depreciation term, is inconsistent with the PM and suggests that the
underlying model may be instead the LSM (although not displayed in Table 2, the significance level

of the foreign interest rate declines to 7% when the expected depreciation term is set equal to zero).

Under the LSM, (2), there is no evidence of autocorrelation. Both interest rates are significant

at 95% and the respective signs are in accordance to the theory.

The significance of the domestic interest rate in equation (2) contrasts with its lack of
significance under the closed economy PM, (3). In the later, the trace statistics still suggests one
cointegrating vector, but no cointegration would be obtained if the domestic interest rate were

dropped from the model.

Summing up, the estimation results are contradictory in respect to the significance of the
expected depreciation term and the domestic interest rate, while a positive and significant
coefficient was found on the foreign interest ratell. In each equation, either the foreign interest rate
or the interest-rate-differential performs at least as well as the domestic interest rate. This evidence

is favourable to the CS hypothesisin general.

9 In Monticelli and Strauss-Khan (1993) both the domestic interest rate the actual depreciation rate were found to
be significant. However, an identification problem is likely to have occurred, because the authors misinterpreted the
number of cointegrating vectors suggested by the trace statistic.

10 Although vector autocorrelation cannot be rejected at 90%, similar coefficients and significance levels were
obtained in a more reliable (free of auto-correlation) specification, with k=4. As explained above, in Table 2 the lag
length is kept equal to 2 for comparative purposes.

11 A possible explanation, assuming that (2) holds, is that the omission of the foreign interest rate from (1a)
renders the exchange rate proxy significant, because its influence is captured by the interest rate differential, while the
domestic interest rate becomes redundant. To confirm this explanation, modified versions of equations (1a), (1b) and (2)
were estimated, replacing the bond rates by money market rates. The results (available under request) are basically
equivalent, except that the domestic money market rate was never significant. This may also explain why the interest
rate differential is significant in (1a) but not in (1b).
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Being benevolent in resped to the limitations of the enpiricd exercise, the results auggest that
the LSM is more likely to hdd (in Appendix 1, stability analysis using reaursive estimation also
suppats this view). If true, this would mean that money in Europe is mainly held for transadion

purposes, asislikely to be the cae when financial markets are degp and freeof controlst2.

Asafina exercise, we chedk how the LSM performs in the presence of the domestic inflation
rate. This variable has been included in most empiricd works addressng European-wide monetary
aggregates and it may be agued that its omisson from the model gives rise to a spedficaion

problem!3. The estimation results are displayed in Table 3.

In general, the model has no econametric problems but the usual residual nonnormality. The
tracetests suggest the existence of two co-integrating vedors (the Reimers’ statistic for one or less
co-integrating vedors is rejeded at 90%). In Table 3, two identifying restrictions were spedfied,
one for the money demand and the other for a wintegrating relationship between the nominal
interest rate and the inflation rate, as suggested by both Coenen and Vega (1999 and Brand and
Casola (2000. The significancelevel of the identifying restrictionsis 94%.

The rationale for the second cointegrating vedor is gill under question. In Coenen and Vega
(1999, a simple Fisher condtion was identified. In the Brand and Cassla sample (our sample),
however, the Fisher condtion daes not hold as cointegrating vedor. Insteal, the inflation rate has an
estimated coefficient of 1.69in the normalised vedor, suggesting a positive long run relationship
between inflation and the red interest rate. According to Brand and Casola (2000, such
relationship may hald in equili brium due to the impad of taxation. However, a smpler reasoning
can be suggested. As shown in Chart 1, the red interest rate, rather than mean reverting, exhibits a
dedining trend along the sample period!4. Possble explanations for this sampling behaviour are the

debt instability problems facel by some wurtriesin the ealy 80s and the widespread use of cepital

12 The fail ure of the PM might be unexpeded given the broad concept of money used in the analysis. However,
the weight of M2 in M3 is as high as 85%. Although rot reported here, similar results were obtained running (1)-(3) for
the aygregate M2. For M1, which rougHy amounts to 40% of M3, no reliable spedfication was found.

13 |n some studies, a domestic money market interest rate has been also been spedfied. However the role of this
variableis far from being clarified. It has been aready spedfied as oppatunity cost (Cassard et. al, 1994, as proxy for
the M3 own return (Fase and Winder, 1998 Coenen and Vega, 1999 and, once recognised its poa performance &
proxy for the M3 own rate, smply to capture the influence of the slope of the yield curve (Brand and Casola, 2000. In
general the estimated coefficient was found to be negative when the long-term interest rate is omitted, but it becomes
redundant (without a dea sign) when the long-term interest rate is also spedfied. In this paper, we dedded not to
include the money market rate in the estimation so as to reduce the complexity of the model and to overcome potential
econometric problems resulting from multi colli neaity.

14 From the picture, it easy to seethat the downward trend becomes more pronounced when the first observations
are dropped, asimplied by estimation with lags.
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controls, coupled with high interest rates to fight inflation. During the convergence process,
progressive elimination of capital controls and healthier public finance translated into a declining
real interest rate, on average. Since both the real interest rate and the inflation rate exhibit declining
trends, a co-integrating relationship between these two variables holds naturally in this particular
sample. This does not mean that such relationship should be used to forecast inflation or interest

rates in the future.

Chart 1: Redl interest rate in the euro-area (1980:2-1999:3)
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The results obtained for the money demand equation in Table 3 are similar to those obtained
in equation (2), above. Basicaly, the signs of both interest rates are in accordance to the LSM and
the t-ratios (3.3 for the domestic rate and 2.7 for the foreign rate) suggest statistical significance.

In Table 3, two estimates for the loading vectors are displayed. The first estimate is the one
that results directly from the Johanson procedure. The second (two-step) estimate was obtained
using the residuals of the co-integrating relationships in an unrestricted OLS in differences. The
advantage of the second procedure is that zero restrictions on each loading factor can be tested
separately.

The loading factor for min respect to the first co-integrating vector is significant and positive,
meaning that a monetary overhang (translated into a negative residual) causes a fall in real money
supply (though it isimpossible to say if thisis due to arisein the price level or a policy response).

The results obtained also suggest that output, inflation and the domestic interest rate are weakly
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exogenous in resped to money but, interestingly enough, the US interest rate is not. This evidence

streses the ideathat the euro-areais alarge player in the international monetary system.

5. Concluding remarks

Since the aro-area is a larger and relatively more dosed ecmnamy than any of the
participating courtries, there is a view that it shoud be mainly affeded by internal shocks, rather
than by monetary developments abroad. By stressng the influence of foreign variables in the
demand for domestic money, the results obtained in this paper challenge this “de-couding effea”

view of the European monetary unification.

Being benevolent to the limitations of the empiricd exercise, the results obtained also suggest
that the LSM is likely to produce abetter fit than the PM. If true, this conclusion chall enges the
previous literature on EU-wide money, which has been exclusively devoted to the PM.

In light of the “Arndd critique”, the wefficients estimated above may have littl e value for
forecasting and pdicy prescriptionts. Whatever the limitations are, the am of this exerciseis not do
defend a particular model or functional form for the auro-areamoney demand. Simply, by stressng
the interdependent nature of the international monetary system, we ald an argument to the general

case for cautionin the interpretation d the information content of EU-wide monetary aggregates.

15 For example, it has been argued that the emergence of the auro as international currency will enhance its
substitutability vis-a-vis the ddllar. Of course, in that case the mefficients estimated above would be underestimating the
extent of CS, but the cnclusion that interdependency matters would be reinforced. The mncerns that the emergence of
the auro as international currency may increase the unpredictability of exchange rates and reduce the dfediveness of
monetary palicies are likely to be reviving the debate on the achitedure of the international monetary system (see for
example, Mundell, 200Q Mckinnon, 200Q Cooper, 2000.
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Sample: 1982g2-1999g3

Table 1: Unit roots tests

Lags |LM (4) Trend | ADF
ma3r 6 2.79 yes 2.03
y 1 7.70 yes 1.89
I 6 1.70 no 1.69
I$ 7 6.25 no 1.48
exp 8 6.00 no 1.36

TABLE 2: TESTING ALTERNATIVE MODELS OF CS

Unrestricted Portfolio

Tracetest m y ak i i* Residual tests
AR 1- 5F(5, 54)
Standard Co-integrating vedor: m  :0.995[0.43]
Ho:rank=r y :0.357[0.88]
r=0 8372 -1 1.46 -0.0013  0.0004 0.0044 i :1.717[0.19
r<l 3974 (0.09 (0.0018§ (0.0034 (0.0038 i* :0.958[0.45
r<2 2226 € :1.801[0.13
r<3 7.72 Loading fadors: Normality Chi*2(2)
m  :1.829[0.40]
Reimer's 0.077 -0.055 20.65 -3.72 -11.03 y  :9.362[0.01] **
(T-nm) (0.027) (0.037) (3.88 (2.58) (3.99) i :0.968[0.62]
Ho:rank=r i* :6.189[0.05] *
r=0 7176 é :8521[0.01]*
r<i 34.06 Multivariate tests:
r<2 19.08 AR 1-5 F(125152) = 1.726[0.00]**
r<3 6.62 Normality Chi~2(10)= 33.138[0.00]**
Xi"2 F(300332 = 0.861[0.91]
Restricted Portfolio (1a)
Trace test m y et i i* Residual tests
AR 1-5 F(5,56)
Standard Co-integrating vedor: m  :2.186[0.07]
Ho:rank=r y :0.252[0.94]
r=0 6569* -1 142 -0.0031  0.0029 [ :2.656[0.03] *
r<l 2515 (0.037) (0.0012  (0.0019 € :1588[0.18
r<2 959 [0.00**  [0.03]* [0.25] Normality Chi*2(2)
m  :1.112[0.57]
Reimer’'s y  :7.139[0.03 *
(T-nm) Loading fadors: i :1.743[0.42)
Ho:rank=r é :6.708[0.03 *
r=0 5819* | 0.087 -0.041 204 -3.02 Multivariate tests
r<i1 2227  (0.027) (0.038 (3.95 (2.69) AR 1-5 F(80,152 = 1.327[0.07]
r<2 850 [0.014* [0.32 [0.00**  [0.27] Normality Chi~2( 8)= 17.465[0.03]*
Xi"2 F(160318 = 1.014[0.46]
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Restricted Portfolio (1b)

Tracetest m y ek i i* Residual tests
AR 1- 5 F( 5, 56)
Standard Co-integrating vedor: m  :2.642[0.03] *
Ho:rank=r y :1175[0.33
r=0 6492+ -1 1.46 -0.0014 0.0053  i* :0.407[0.84]
r<l 2826 (0.048  (0.0012 (0.0029 & :1.703[0.15]
r<2 1060 [0.00]** [0.37] [0.13] Normality Chi*2(2)
m  :1.089[0.58
Reimer’'s Loading fadors: y :8176[0.02 *
(T-nm) i* :5.006[0.08]
Ho:rank=r 0.075 -0.050 204 -113 € :8.812[0.01]*
r=0 575 | (0.027 (0.037 (3.73) (3.79 Multivariate tests
r<i1 2503 [003* [0.23 [0.00]** [0.017* AR1-5 F(80,152 =1.247[0.12]
r<2 939 Normality Chi*2( 8)= 20.981[0.01]**
Xi*2 F(160318 =1.051[0.35]
Liquidity ServicesModel (2)
Trace test m y ek i i* Residual tests
AR 1- 5 F( 5, 56)
Standard Cointegrating vedor: m  :0.902[0.49]
Ho:rank=r y  :0.335[0.89
r=0 532* -1 1.40 -0.0083 | 0.0098 [ :2.112[0.08]
r<i 2534 (0.056) (0.0029 (0.0035 i* :0.847[0.52
r<2 109 [0.001** [0.03)* [0.04] *  Normality Chi*2(2)
m  :1.824[0.40]
Reimer's Loading fadors: y  :8.229[0.02 *
(T-nm) [ :1.034[0.60]
Ho:rank=r 0.094 -0.024 -1.80 -11.80  i* :6.098[0.09 *
r=0 4712 |(0.029 (0.036) (252 (3.77 Multivariate tests
r<i1 2244 [001*  [058] [051]  [0.02*  ARI-5 F80152 = 1.139[0.25
r<2 966 Normality Chi*2( 8)= 24.893[0.00]**
Xi*2 F(160318 = 0.827 [0.91]
Closed economy (3)
Tracetest m y ak i i* Residual tests
Standard AR 1- 5 F( 5, 58)
Ho:rank=r Cointegrating vedor: m  :1.203[0.32]
r=0 3333 y :0431[0.82
r<l 1355 -1 1.30 -0.0057 [ :2.429[0.05)*
r<2 103 (0.048 (0.0023 Normality Chi*2(2)
[0.02]** [0.16] m  :0.467[0.79
Reimer's y  :9.360 [0.01]*
(T-nm) Loading fadors: i :0.669[0.72
Horank=r Multivariate tests
r=0 3047 0.127 -0.018 0.041 AR1-5 F(45137) = 1.188[0.22]
r<i 1239 (0029  (0.043 (3.08) Normality Chi*2( 6)= 11.674[0.07]
r<2 094 [001* [0.77] [0.99] Xin2 F(72,250) = 0.827[0.83]

Notes: * = 95% significance ** = 99 % significance Standard errors are in common bradets. Significancelevels arein
square bradets. Significance levels for ead coefficients and loading fador were obtained testing for the correspondent

zero restriction, leaving al the other coefficients unconstrained.
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TABLE 2: THELSM AND THE INFLATION RATE

SAMPLE: 1982 (2) to 1999 (3)

Tracetest m y il i i* Residual tests
K=2 Significance of the identifying restrictions: Portmanteau 8 lags
Chin2(2) = 0.135[0.94] m :820
Standard y 1222
Ho:rank=r Co-integrating vectors: i 11742
r =09289** s :3.28
r<1 5236 -1 1.37 -0.0085 | 0.0083 i* :5.14
r<2 2647 (0.05 (0.0025 (0.003) | AR1-5F(5,54)
r<31231 m  :0.907[0.48
1.69 -1 y :0.227 [0.95]
Reimer's (0.1 i :2.342 [0.054
(T-nm) s :0.613 [0.69]
Ho:rank=r i* :1.070 [0.39]
r=079.62*  Loadingfactors: Normality Chi*2(2)
r<1 44.88 m  :1.230[0.54]
r<2 2269 | 0.099 -0.016 -1.99 -2.40 -11.94 y : 7.932[0.02 *
r<3 1055 (0.027) (0.039 (5.73 (2.67) (4.12 i :3.044[0.22]
s : 4.537[0.10]
0.0003 0.0001 -0.410 0.071 0.056 I* :6.978[0.03] *
(0.0004  (0.0005 (0.078 (0.036) (0.056) ARCH 4 F(4,51)
m :1529[0.2]]
y :0.949[0.44]
L oading factors, Two-step i :0.579[0.69]
OLSin differences T :1.884[0.13]
k=1 i* : 1.313[0.29]
Sample: 1982(3) to 1999(3) Xir2  F(20, 38)
m  :0.836[0.66]
0.101 -0.013 -1.65 -2.15 -11.73 y : 1.236[0.29]
(0.027) (0.039 (5.80) (2.69) (4.17) i :0.738[0.76]
[0.0004* [0.74] [0.78] [0.43] [0.0067 | Tt : 0.833[0.66]
* i i* :0.931[0.56]
Vector tests:
0.0003 0.0002 -0.397 0.082 0.065 Portmanteau 8 lags= 18896
(0.0009 (0.0005 (0.083 (0.038 (0.060 AR 1-5
[0.374] [0.68 [0.00] [0.037] [0.2827 F(125152 =1.11[0.27]

Normality

Chi~2(10)=25.6 [0.0044**
Xin2
F(300332=0.742[0.996]

Notes: * = 95% significance. ** =99 % significance. Standard errors arein common bradkets. Significance levels are in square bradkets.
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Appendix 1. Recursive estimation
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E — Income elasticity
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* Liquidity services (2)
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