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Abstract

This paper investigates the transmission of monetary policy onto retail bank interest rates and analyses how this has evolved with the advent of the Euro as a single currency for Euro Area member countries. In order to capture efficiently these relationships, this study employed an error correction model, embodied in a VAR model. This study focuses on the period from January 1985 to January 2004 as well as on the pre- and post- Euro sub-periods. Estimation results for the Euro area suggest that the pass-through mechanism differs widely across countries and retail rate series in both, the short and the long-run. The consumer lending rates display the highest divergence across Eurozone countries, while saving and corporate rates are displaying the lowest. This study also shows that consumer lending rates display a higher degree of stickiness / sluggishness when compared to the other bank retail rates for most of the Euro area countries.

1. Introduction
The creation of a single currency for twelve European member states brought the conduct of monetary policy under the Governing Council of the European Central Bank (ECB). The transfer of monetary policy to the Community level brought substantial changes to the European central banking framework. The establishment of a new supranational monetary authority, the ECB, and the integration of National Central Banks (NCBs) into a European System of Central Banks, the ESCB and its subdivision the Eurosystem, are profound examples of the supranationalisation of European central banking. Against this historical background, no other policy area of the European Community has achieved the same level of integration as monetary policy. The creation of Economic and Monetary Union produced profound changes in the economic, social and political landscape of Europe
.

Despite the numerous advantages suggested for the creation of a single European currency
, in the last few years it has also served to concentrate many diverse aspects of the debate: Is the Euro in the best interests of the Eurozone?

The adoption of a single currency by twelve member countries raises the need to understand more fully the transmission process of monetary policy in the new currency area. The purpose of this thesis is to examine how the introduction of the Euro within a single monetary policy framework is going to work, given the differences in financial structures between countries in the Eurozone, and, in particular, the differences in the effect of interest rate changes on economic activity across the EU, differences in the architecture of the EU banking system and financial markets and, last but not least, the differences in the ways in which the channels of monetary policy (the transmission mechanism) work in the individual countries. 

The ECB sets the official policy rate (the repo rate) for the twelve member countries in the Euro-area, but it remains, however, an open question whether this policy rate will have the same effect on various loan and deposit rates in different countries, and whether the response will be similar or different across countries.     

The main aim of this paper is to examine the pass-through of policy controlled rates to various bank retail lending and deposit rates, and to analyse how this has evolved with the advent of the Euro as a single currency for Eurozone member countries. 

2.  Developments in European retail banking

It can be argued that the banking market in the European Union has largely been shaped by the regulatory developments of the 1980s and 1990s, which were aimed at liberalisation and integration. Examination of the European banking market in the 1980s reveals a severely fragmented market. As Table 1 shows below, capital controls in many Eurozone countries, and the threat of potential capital controls,
 severely limited cross-border trade in banking activities. It is also evident in the economic literature that, in some EU member countries, capital controls and interest rate regulations existed as late as 1992 or 1993 (Diez Guardia 2000). Specifically, interest rates were deregulated relatively early in Germany (1981) and Netherlands (1981), but not in Belgium, France, Italy and Luxembourg (all 1990), Spain and Portugal (both 1992) or in Ireland and Greece (both 1993). 

Table 1 Banking regulations in the 1980s
	
	BE
	DE
	ES
	FR
	GR
	IT
	IE
	LU
	NL
	PT

	Control of Interest Rates
	*
	*
	*
	*
	*
	*
	*
	*
	
	*

	Capital Controls
	*
	
	*
	*
	*
	*
	*
	
	
	*

	Stock Exchange Membership
	
	
	*
	*
	
	*
	
	
	
	*

	Branch Restrictions
	
	
	
	*
	
	*
	
	
	
	*

	Foreign Bank Entry
	
	
	*
	
	*
	*
	
	
	
	*

	Credit Ceilings
	
	
	*
	*
	*
	*
	
	
	
	*

	Mandatory Investment Requirements
	
	
	*
	*
	*
	
	
	
	*
	*

	Restrictions of Insurance
	
	*
	*
	*
	*
	
	
	
	*
	*

	Leasing
	
	
	*
	
	*
	
	
	
	
	*

	Source: Bingham (1985), Emerson (1988), Broker (1989) and European Commission (1997).

Notes: * = present; blank = absent.


In addition, reserve requirements were high in some Eurozone countries, such as Italy, Portugal and Germany, as Table 2 below shows. Reserve requirements were put in place mainly to smooth the progress of monetary policy, and/or to finance public deficits. It can be argued that high reserve requirements and banking restriction controls in some countries, such as Greece and Portugal, can have a large effect on the effectiveness of the corresponding transmission channels of monetary policy.   
Table 2 Minimum reserve requirements in selected countries in 1990

	Country
	Reserve ratio

	Belgium 
	0 %

	France
	5.5 % on checking accounts

3 % on saving & time deposits

	Germany
	12.1 % on checking accounts

4.15 % on time deposits

4.95 on saving deposits

	Italy
	22.5 %

	Luxembourg
	0 %

	Netherlands
	0 %

	Portugal 
	17 %

	Spain
	5 %

	Source: Neven-Gual (1993). 

Notes: In 2002 a 2 % reserve coefficient is applied on short-term deposits (less than a year) of banks from the Euro- zone. These reserves are remunerated at the short term market rate.


The money markets were also largely underdeveloped. As Table 3 shows, the development of Certificates of Deposit and Commercial Paper markets took place in the 1980s. 

Table 3 Introduction of negotiable money market instruments in selected countries 1981-1987

	Country
	Instruments1 

	Finland
	CD,TB,CP

	France
	CD,CP,TB

	Greece
	TB

	Italy
	CD

	Netherlands
	CD,CP

	Portugal
	TB,CD

	Spain
	TB,CP

	Source: Broker (1989).

Certificates of Deposit (CD), Treasury Bill (TB), Commercial Paper (CP)


Although the establishment of a common market theoretically began with the 1957 Treaty of Rome, and was effectively reinforced by the 1985 White Paper and the 1986 Single European Act, very little was done for banking markets until the Second Banking Directive (2nd BD) of 1989.
 
The Second Banking Directive was based on three fundamental principles: harmonisation, mutual recognition and home country control supervision.
 Since 1986, further directives have been introduced, aimed at further harmonisation of the differences in the national EU banking markets with regard to bank supervision, such as capital adequacy, solvency standards, money laundering, consumer credit and the publishing and consolidation of annual accounts.
 It is important to note that, in 1986, the European Community introduced a consumer credit directive, which was mainly aimed at consumer protection and the facilitation of cross-border credit, through the harmonisation of banks’ information provision to their customers. This directive was finally completed in the next two consumer credit directives, which came into force in 1990 and 1998.

In 1999, the Financial Services Action Plan (FSAP) was launched with the explicit objective to “device a strategy for improving the operation of the single market in financial services, based on effective application of current legislation and amendment of the legislation where it is ineffective application of current legislation and amendment of the legislation where it is ineffective of incomplete” (Commission of the European Union, 1998). It is widely considered the main regulatory column for financial integration in the EU. The FSAP plan includes forty-two measures, of which twenty-six have already been finalised, and the remainder are expected to be finalised, and fully implemented, by 2005.

On January 1, 1999, the Euro replaced the national currencies of Austria, Belgium, France, Germany, Ireland, Italy, Luxembourg, The Netherlands, Portugal and Spain. Greece initially failed to meet the required economic criteria of the Maastricht treaty but joined the EMU on January 1, 2001. Whereas, Denmark, Sweden and the United Kingdom decided to remain outside the EMU.   

3 The Structure of EMU Retail Banking

Many countries, especially smaller EMU member states, are characterised by high and increasing levels of concentration in their banking markets, as measured by the share of the five largest institutions in total banking assets (see table 4 below). Nevertheless, the concentration ratio remained low in Germany, Italy and Luxembourg
. A similar picture can be viewed through the Herfindahl index, which measures the sum of the squared market shares of the individual institutions
.   

Recent research has attempted to identify where in the spectrum between monopoly and perfect competition the market structures of the European banking markets lie, and to measure whether a concentrated market structure adversely affects competitive market conditions. A particular concern would be if markets were characterised as a monopoly or oligopoly, as this would raise concerns over the ability of retail banks to exploit their market power and raise prices above some appropriate measure of marginal cost. Empirical evidence shows that the market structure of the banking landscape across EMU countries is within the range of oligopoly and monopolistic competition
. It is worth mentioning that some studies indicate that a more concentrated banking market is synonymous with a more competitive market structure
.  

Structural differences between banking markets across Euro area countries continue to vary significantly. Structural characteristics such as market concentration, ownership structures, delivery channels and the presence of foreign banks vary considerably across EMU member countries. These differences could have very important consequences on the effectiveness and symmetry of the transmission of monetary policy, as they affect profit and risk trade-offs and cost efficiency and subsequently can have an affect on the shock-absorbing capacity of the banking system.  

Table 4 EMU Market Structure

	 
	Number of credit institutions (CIs)
	%

Change
	Number of branches
	%

Change
	Share of 5 largest CIs in total assts (%)
	%

Change
	Herfindahl index for CIs’ total assets
	% Change

	
	1997
	2004
	 
	1997
	2004
	 
	1997
	2004
	 
	1997
	2004
	

	AT
	928
	796
	-14
	4,691
	4,360
	-7
	44
	44
	0
	515
	552
	7

	BE
	131
	104
	-21
	7,358
	4,837
	-34
	54
	84
	56
	699
	2,100
	200

	FI
	348
	363
	4
	1,289
	1,585
	23
	88
	83
	-6
	2,150
	2,680
	25

	FR
	1,258
	897
	-29
	25,464
	26,370
	4
	40
	45
	13
	449
	623
	39

	DE
	3,420
	2,148
	-37
	63,186
	45,505
	-28
	17
	22
	29
	114
	178
	56

	GR
	55
	62
	13
	2,510
	3,403
	36
	56
	65
	16
	885
	1,069
	21

	IE
	71
	80
	13
	942
	909
	-4
	41
	44
	7
	500
	556
	11

	IT
	909
	787
	-13
	25,601
	30,946
	21
	25
	26
	4
	201
	230
	14

	NL
	648
	461
	-29
	6,800
	3,649
	-46
	79
	84
	6
	1,654
	1,726
	4

	PT
	238
	197
	-17
	4,746
	5,408
	14
	46
	67
	45
	577
	1,093
	89

	ES
	416
	346
	-17
	38,039
	40,621
	7
	32
	42
	31
	285
	482
	69

	LU
	215
	162
	-25
	318
	253
	-20
	23
	30
	30
	210
	304
	45

	EMU 12
	8637
	6,403
	-26
	180,944
	167,846
	-7
	45
	53
	17
	687
	966
	41

	Source: ECB, Own Estimations; 


Ultimately the effectiveness and symmetry of the transmission of monetary policy, through the narrow and broad bank credit channels, could be observed on the retail lending and deposit products offered across the borders of Euro area member states by financial institutions. By analysing the market structure of the Euro area retail banking markets in terms of products, a substantial rise can be observed in loans issued for consumption and housing purchase. Corporate loans and deposits also increased but to a lower degree. 

It is noticeable that, behind the EMU averages, there are substantial differences across countries. It is evident that loans have expanded drastically to the also called “peripheral” EMU countries such as Spain, Greece and Portugal, reflecting a catching-up process in expanding credit money. This expansion has been mainly stimulated by lower levels of nominal retail interest rates. 
Table 5 EMU Retail Financial Market for Loans and Deposits

	 
	Loans of CIs for Consumer Credit
	%

Change
	Loans of CIs for Housing Purchase
	% 

Change
	Loans to non-financial corporations
	% 

Change
	Deposits
	% Change

	
	1997
	2004
	
	1997
	2004
	
	1997
	2004
	
	1997
	2004
	

	AT
	14,259
	24,752
	74
	21,596
	48,064
	123
	105,996
	114,984
	8
	169,074
	231,949
	37

	BE
	7,875
	8,013
	2
	43,624
	80,44
	84
	75,691
	86,459
	14
	228,13
	405,183
	78

	FI
	3,056
	8,047
	163
	16,839
	41,544
	147
	17,78
	37,708
	112
	58,992
	79,666
	35

	FR
	83,756
	134,094
	60
	254,163
	432,396
	70
	433,347
	566,937
	31
	888,271
	1,268,439
	43

	DE
	216.774(1
	174,448
	-19
	839,788(1
	949,457
	13
	719,928
	786,844
	9
	1,952,011.00
	2,511,278
	29

	GR
	7,854(2
	17,025
	117
	6,780(3
	32,944
	386
	30,920(3
	63,004
	104
	80,702
	159,855
	98

	IE
	5,275
	14,725
	179
	16,701
	73,739
	342
	22,29
	85,555
	284
	64,603
	182,209
	182

	IT
	12,952
	38,117
	194
	53,71
	185,014
	244
	384,007
	615,688
	60
	623,681
	783,609
	26

	NL
	10,864
	23,48
	116
	135,712
	331,742
	144
	145,053
	223,999
	54
	343,706
	598,093
	74

	PT
	5,215
	9,089
	74
	24,097
	71,139
	195
	32,026
	84,079
	163
	100,804
	145,574
	44

	ES
	29,247
	62,367
	113
	104,519
	335,665
	221
	175,872
	454,715
	159
	436,346
	874,008
	100

	LU
	615
	1,269
	106
	4,583
	9,335
	104
	23,614
	33,741
	43
	206,607
	220,556
	7

	EMU 12
	181,185
	515,430
	184
	1,522
	2,591
	70
	2,166
	3,153
	46
	5,152,930
	7,460,419
	45

	Source: ECB, Own Estimations; 1) 1999, 2)2002, 3)1998,


4. The Transmission Mechanism of Monetary Policy and Retail Interest Rate Pass-Through
Most economists would agree that, at least in the short run, monetary policy can have a significant influence on the course of the real economy. There is, however, less agreement on the ways in which monetary policies exert such influence. To a large extent, the empirical literature has examined the effects of monetary policy through a monetary transmission mechanism, often viewed as the ‘black box’ (Bernanke and Gertler 1995). 

The monetary transmission mechanism involves the process by which impulses on interest rates are transmitted to short-term bank lending rates. A quicker and fuller pass-through of key policy rates to money market rates, and to retail bank interest rates, boosts the speed and effects of monetary policy transmission. Cottarelli and Kourelis (1994) indicated that the degree of stickiness of bank lending rates can be seen as the speed at which these rates adjust to their long-run equilibrium values after monetary shocks affecting money market rates.

Most of the literature on monetary policy transmission implicitly assumes that a change in the monetary authority’s target rate will be accompanied by an immediate and ‘complete pass-through’ to retail banking rates (see, for example, Bernanke and Getler 1995). However, if the pass-through to retail interest rates is sluggish or incomplete, then those channels of monetary transmission that operate through banks (narrow and broad credit channels) may not work in the manner envisaged, and this has a number of implications at the level of economic activity. 

A number of studies have recently explored monetary policy transmission
. However, it should be noted that the nominal retail bank interest rate pass-through has been surprisingly little explored in the literature.

As the industrial organisation literature suggests, it can be argued that the size and the speed of the pass-through mechanism may be seen as an indicator of market imperfection in the banking markets under consideration. Market structure and the degrees of interdependence and ‘collusion’ between firms can be expected to influence the speed and size of pass through
. The case of banks may be somewhat different from other firms in that the analysis here focuses on responses to a cost change (Central Bank rate) which is clearly shared by all firms and known to all, and hence the banks can all respond to a common ‘signal’. 
4.1 Modelling Price Adjustments 

As banks operate under a wide spectrum of local market conditions (oligopolistic or monopolistically competitive), banks’ decisions to change retail loan and deposit rates, in response to (weakly) exogenous changes in the Central Bank main policy rate, could be seen as analogous to the decisions by firms in general to change prices in response to exogenous changes in costs. 

Since the publication of Means’ (1935) paper on the mechanism by which market structure affects pricing behaviour, research has developed in this subject area from both a microeconomic and a macroeconomic perspective.
 Recently, several influential papers seem to have confirmed that the speed at which prices adjust to changes in costs depends on imperfect competition. However, although there is no clear consensus in this area, the balance of the evidence seems to suggest that prices adjust more quickly in less concentrated industries.

Sweezy (1939) and Hall and Hitch (1939) developed almost simultaneously a model to explain the observed rigidity in oligopolistic market structures. Sweezy’s kink demand curve model was based on the view that firms will not attempt a price rise. He suggested, that if they did so, rival firms would not follow, and consequently the firms that had attempted a price rise would lose a substantial share of the market. Nevertheless, firms will always follow a price fall, in an attempt to protect their market share. In the long run, prices are always subject to large changes in demand and supply conditions. 

Stigler (1947) noted a number of factors that might affect the pass-through (the angle of the kink): 

· If there are few rivals, price increases are likely to be followed, as any gains from lower prices may be quickly eroded. If there are many rivals, they are more likely not to follow a price rise, but also they may not follow a price reduction. Stigler (1947) and Cohen and Cyert (1965, p. 251) argued that an intermediate number of firms would create the longest discontinuity.

· The kink may also be affected by the size of the firms. If there is a single large firm or group of firms, it may act as a price leader and all rivals could follow price increases and decreases. In a situation where there is collusion, or a ‘cartel’ is formed, there may be no kink.

· The discontinuity is also expected to be longer if goods are homogeneous with a high positive cross-elasticity of demand. 

· If entrants are unsure about the market structure, or incumbent firms are unsure about the intentions of entrants, firms may adopt a wait-and-see attitude and be reluctant to change prices.

· It might be argued that, if there is substantial shareholder control, managers may be risk-averse and decide to play safe.

It can be argued that all these points (except the last) imply mutual interdependence and the desire for stability. The model illustrated above has been subject to criticism, mainly because it does not explain how prices are determined at the kink, nor does it explain how prices are determined in the context of oligopoly. It can also be argued that price rigidity can be seen in other ways. For example, a firm may be reluctant to increase prices for fear of alienating its customers. It is suggested that firms may wait for a suitable time to introduce large price increases, rather than amend prices continuously. There is also evidence that altering prices is a costly and complex process, and that in businesses where such ‘menu’ costs are high, changes in price may be less frequent (Levy et al., 1997).

Further, Sweezy’s argument, that price increases may not be followed but all decreases will be, has also been challenged. A price reduction may not necessarily signal to rivals that a firm is following an aggressive strategy to capture a larger market share. Rivals may reason that the services supplied by that firm are of inferior quality, or that the firm has financial problems. Rivals adjust their reaction according to how they interpret the price reduction. 

Accordingly, price increases may be followed, if firms believe that market circumstances are such as to explain the increase, or if they face a possible shortage in capacity and are unable to meet increases in demand. It has also been suggested that, during inflationary demand, and as a firm approaches capacity, additional supply increases a firm’s short-run average cost curve. As a result, the firm may be willing to follow a rival’s price rise but be reluctant to follow a price fall, which would only further increase demand. As a result, the ankle of the kink becomes reflexive. More recently, the argument that concentration will speed up price adjustments has been made. As Domberger (1980, p. 285) suggests, 

As regards the influence of industrial structure, this is based on the hypothesis that in highly concentrated, oligopolistic sectors which are characterised by low costs of search and communication among sellers, price changes can be effectively coordinated and thus process of adjustment to equilibrium can be speed up.

This argument is based on the notion that while imperfect coordination may hold back price change, oligopolistic coordination may, however, speed up the process as concentration rises. A supporting argument is provided by Dixon (1983, p. 29), who interprets Stigler’s theory of oligopoly as suggesting  ‘faster and more orderly’ price adjustments ‘ in industries which have fewer firms’. Below, we will outline a model with price adjustments. 

Consider firm i that picks price p, but in the absence of adjustment costs it can be assumed that it selects price p*, where it is assumed that p* is exogenous. It is also assumed that firm i faces costs whenever it adjusts its price in excess of p, where p can be linked to the concurrent inflation rate (Layard et al. 1991). The total profit of the ith firm at time t can then be shown as
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where π(*) is the profit without the effect of the adjustment cost, and θ shows the relative cost of price adjustment. Consequently, the ith firm would choose to maximise the present value of future profit streams.
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If we expand π(p) around p*, then 
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, where π”(p*) is the second derivative of π(p) adjusted for p*. Then by definition π”(p*) = 0. As a result, profit maximisation is analogous to the minimisation of (Rotemberg 1982a; Alogoskoufis et al. 1990; Layard et al. 1991)
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where 
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. This analysis shows how the weights on the loss functions are related to the profit function. A number of studies have assumed a loss function to analyse price adjustments, where it is often seen as the weight of the term (p-p*) to be unity, so that θ reflects the relative costs of price adjustment (see Rotemberg 1982b).

More recently, Martin (1993) related the weights of the loss function to the profit function, which depends on the market structure in which the firm operates. In particular, the price chosen by the ith firm can be shown as
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where λ is the degree of sluggishness, given by the root of the equation
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where θ represents the relative costs of price adjustment. The equation above indicates that the speed of adjustment will depend on the slope of the profit function, given by the term Φ. In other words, as λ decreases with regard to Φ, the higher is the second derivative of the profit function, and thus the slower the sluggishness becomes. For example, if a firm price its products and services above marginal costs in a competitive market (i.e., deviates from the optimal price), then the degree of the slope of the profit function will be large, and thus price adjustments would be rapid. On the other hand, if the firm has a flat profit function that is close to the optimal price, then the firm would suffer some losses if it followed the optimal price, and thus sluggishness of price adjustment would be prominent. 

4.2 Market Structure and Price Adjustments

Earlier studies (see Molyneux et. al. 1994) identified the market structure of the banking industry in the Eurozone as oligopolistic or monopolistically competitive. We now consider market structure and its implications for price adjustment. We first consider a monopolistically competitive environment, and we assume that a firm has a constant marginal cost and a demand curve 
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Deriving profits as 
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As ω = 0 at the optimal price of p*, then the second derivative of the profit function can be seen as 
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Increases in ε would then show that δλ/δε < 0. In other words, the higher the market power that firms can exploit in the industry, the slower will be the speed of adjustment. 

We now examine the case of an oligopolistic environment. Following Cowling and Waterson (1976), we assume that there are n-identical firms in the industry, each producing an output yi. 

In addition, we also assume that the marginal cost and conjectures are constant in each firm, so that output responses by rivals to a change in the firm’s output are 
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, where y is the industry output. The industry demand curve is given by (5-54) above. According to Cowling and Waterson, (1976) the ratio of price to marginal cost in this case is (1-m)-1, where 
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 and μ stands for the market share of each firm. Expanding on these results, Martin (1993) showed that the second derivative of a profit function under oligopoly is 
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Equation (9) takes the form of (8) if there is a monopoly. 

Equation (9) implies that the speed of adjustment rises with the price elasticity of demand. As a result, prices adjust more quickly if firms have less market power to exploit. Accordingly, the speed of adjustment is dependent on the number of firms in the market (i.e., market share). It is also apparent that the firm’s output, y, influences the speed of adjustment. 

Under Cournot competition y = 0, whereas under Bertrand competition y = -1. As a result, price sluggishness increases as y rises. In addition, following Clarke and Davies (1982), we can link conjectural variations with collusive behaviour. In particular, by assuming that the conjectural variation, y, can be shown as 
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, then the output response of rivals depends on market share. σ captures degree of collusion. If σ =1 there is full collusion and the output of each firm rises equiproportionately. On the other hand, if σ = 0, then it reflects a Cournot behaviour. Martin (1993) showed that if we substitute this expression for y into (5.57), then
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Equation (10) shows that the more collusive the behaviour of firms, the slower the speed of price adjustment. 

4.3 The Econometric Model 
The Johansen VAR procedure is adopted to test for weak exogeneity for the system containing the retail interest rates and the policy rates. The empirical results (Appendix tables 19.1 19.21) show that the policy rates are in fact weakly exogenous and focus will be placed on a single equation error correction model (ECM) approach. 

Employing an ECM approach has three main merits. Firstly, it is possible to model long-term relationships between retail and policy controlled rates, which reflects the marginal funding or opportunity cost in the banking sector. Secondly, it is possible to model the short-run adjustment dynamics of the former.  And thirdly it is possible to gain insight on the stochastic properties and the equilibrium conditions between them.

4.4 Specifying the Error Correction Model 
By following Hendry (1995) and Pesaran and Shin (1997) a simple pass through model can be specified as follows:  

	
[image: image37.wmf]011

()

ttttt

irair

ablbe

--

D=+D+--+


	(11)


Where it is the relevant bank interest rate and rt is the policy controlled rate. The main advantage for using this model in an error correction form is that the short-run and the long-run dynamics can be obtained directly. In the expression for the long-run relationship
[image: image38.wmf]11

()

tt

air

lb

--

--

, β indicates the long run equilibrium relationship and λ the intercept. The speed adjustment parameter is α, which has a meaningful interpretation provided that it is negative. 

Expanding equation (8-1) with further short-run dynamics we get: 
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Based on equation (12), and using the general to specific methodology for testing down we arrive at a model that captures both the speed of pass through in the short-run, reflected by coefficient α,  and the long run pass through, indicated by coefficients β and λ 
. 

4.5 Specifying a Vector Error Correction Model (VECM)

The VECM methodology through a co-integrating VAR approach adopted here has certain advantages and disadvantages relative to other approaches. One advantage of the VECM approach is that it does not impose any priori theoretical restrictions on the variables entering the equations, but rather ‘lets the data speak for themselves’. As the intention of this paper is to be empirics driven, the VECM approach has merits. In addition, it is suggested that the VECM model is producing more robust results to the single-equation static regressions of Engle and Granger (1987) (see Pesaran and Pesaran 1997).  
A vector error correction model (VECM) can be shown as:
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Where 
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 is an my x 1 vector of jointly determined (endogenous) I(1) variables. Accordingly Xt is an m x 1 vector of exogenous I(1) variables
.
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Where wt is a q x 1 vector of exogenous /deterministic I(0) variables. The disturbance vectors εt and vt satisfy the following assumption: 
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Where Σ is a symmetric positive-define matrix. The disturbances in the combined model, ut, are distributed independently of wt:
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. Πy is the long-run multiplier matrix of order my x m, where m = my; Γ1y, Γ2y, . . . , Γp-1,y . my x m coefficient matrices capturing the short run dynamic effects; and Ψy is the my x q matrix of coefficients on the I(0) exogenous variables.  

Equation (13) allows for a sub-system approach in which the mx vector of random variables, xt, is the forcing variables, or common ‘stochastic trends’, in the sense that the error correction term do not enter in the sub system for xt (given by (13)). 

Consequently, the co-integrating analysis allows for contemporaneous and short-term feedbacks from yt to xt, but requires that no such feedbacks are possible in the long run. We refer to xt as the ‘long-run forcing’ variables of the system.  The lag structure for the VECM model has been selected by using the Akaike Information Criterion (AIC).

5. Data Description and Analysis

The data sets consist of monthly time series data for each country of the Euro zone except Luxembourg, which is excluded because data were not available. The sources of the data include the eleven Euro-participating national Central Bank’s Statistics Databases and Monthly Reports (ESCB), the European Central Bank Statistical Databases and Monthly Reports (ECB), The Datastream International Database, The Eurostat, The International Monetary Fund (IMF).

Nominal monthly rates are considered for the period January 1985 to January 2004.
 The study includes 13,680 observations. A structural break analysis was, also, conducted, in an effort to capture the effect of the introduction of the Euro on the degree of pass-through of policy controlled rates to the various lending and saving rates. In particular, this analysis involves two periods of monetary policy control, the ‘pre-Euro period’ (January 1985 to December 1998), when individual Eurozone countries had control over their monetary policies; and the ‘post-Euro period’ (January 1999 to January 2004), when the conduct of monetary policy passed to the European Central Bank, and has since been exercised at a Eurozone level.
The interest rates employed by this study correspond to weighted averages of rates charged under fixed-rate and renegotiable-rate contracts (unless otherwise stated) on the following retail and policy interest rates:

· Mortgage loans to households

· Consumer loans to households

· Short- to medium-term loans to enterprises

· Savings accounts

· Policy Rate

For the purpose of this study, nominal interest rates were employed, given that it is the nominal interest rates that are set and decided upon, and it is the nominal policy rate that influences other nominal interest rates. In addition, it is the nominal interest rates that matter for potential cross-border borrowing and lending, and for competition.
6. Descriptive Analysis

By examining the level of retail interest rates across countries and over time in tables 6 to 8, some interesting conclusions can be derived. First, a block of countries experienced a sharp decline in their interest rate series, such as Spain, Portugal and Greece, which can be attributed to the credibility that they gained by their participation in the Exchange Rate Mechanism I and II, and to the macro level convergence of monetary conditions that was brought about by the introduction of the Euro (the Maastricht convergence criteria). This may have helped to boost economic expectations, credit expansion, investment, employment and overall economic activity. 

Second, it can be argued that, although a sharp convergence across Eurozone countries has been achieved as a result of the introduction of the Euro, there remains, however, an important heterogeineity of interest rates across countries. These differences are relatively large in the case of consumer lending rates, although less so in the cases of the mortgage and firm lending rate series. This cannot be explained by the divergence in their deposit and policy rates. Third, this divergence could be attributed to differences in the micro-economic structures across Euro participating countries, and to differences in the countries’ institutional and regulatory contexts. Finally, a single monetary policy exercised by the ECB is likely to have had different effect across Eurozone countries during the sample period and, given the points stressed above, it is highly likely that it would have asymmetrical effects on a pan-European level.
Table 6 Descriptive statistics for each individual country of the Euro-area for the period January 1985 to February 2004
	Country
	Mortgage Rate
	Consumer Lending Rate
	Firm Lending Rate*
	Savings Rate
	Policy Rate

	
	Mean
	Std. Dev
	Mean
	Std. Dev
	Mean
	Std. Dev
	Mean
	Std. Dev
	Mean
	Std. Dev

	AT
	6.072
	.7723
	7.535
	.9524
	6.472
	.8077
	2.747
	.4948
	4.591
	2.092

	BE
	7.834
	2.126
	8.489
	2.115
	9.529
	2.269
	4.435
	1.613
	5.449
	2.731

	FI
	8.647
	3.205
	9.776
	3.374
	8.286
	3.585
	3.729
	2.140
	5.896
	2.779

	FR
	8.513
	2.219
	11.055
	2.728
	8.243
	2.817
	6.519
	2.811
	6.786
	2.492

	DE
	7.045
	1.496
	11.703
	1.776
	8.630
	1.501
	4.301
	1.777
	5.436
	2.170

	GR
	13.542
	7.221
	22.159
	7.683
	20.421
	6.951
	11.902
	5.470
	14.431
	6.075

	IE
	8.298
	2.751
	11.338
	2.299
	9.691
	2.150
	3.6170
	3.537
	7.368
	3.730

	IT
	8.350
	3.083
	8.7661
	3.120
	9.180
	3.512
	4.124
	2.523
	8.948
	4.199

	NL
	7.185
	1.448
	5.828
	2.161
	5.725
	2.214
	4.868
	1.538
	4.722
	1.767

	PT
	14.071
	4.166
	14.496
	6.387
	12.264
	6.177
	7.605
	4.346
	6.119
	3.523

	ES
	10.948
	4.273
	13.244
	3.689
	10.288
	4.487
	7.089
	3.166
	8.135
	3.701

	EMU
	9.309
	2.962
	10.949
	3.110
	9.854
	3.354
	5.473
	2.707
	6.933
	3.114

	Std. Dev
	2.561
	1.704
	4.369
	2.034
	3.734
	1.823
	2.499
	1.349
	2.716
	1.216

	Notes: *Short to Medium Term Loans Rate to Enterprises

Where: AT: Austria; BE: Belgium; FI: Finland; FR: France; DE: Germany; GR: Greece; IR: Ireland; IT: Italy; NL: Netherlands; PT: Portugal; ES: Spain; EMU: European Monetary Union

Source: Own estimation 


Table 7: Descriptive statistics for each individual country of the Euro-area for the area for the for the pre-Euro period (January 1985 to December 1998)
	Country
	Mortgage Rate
	Consumer Lending Rate
	Firm Lending Rate*
	Savings Rate
	Policy Rate

	
	Mean
	Std. Dev
	Mean
	Std. Dev
	Mean
	Std. Dev
	Mean
	Std. Dev
	Mean
	Std. Dev

	AT
	6.638
	.6433
	8.293
	.7882
	7.054
	.6940
	3.041
	.4526
	5.393
	2.291

	BE
	8.497
	2.036
	9.563
	2.291
	10.177
	2.249
	5.007
	1.433
	6.554
	2.783

	FI
	9.941
	2.620
	11.060
	2.907
	9.600
	3.188
	4.485
	1.960
	6.991
	2.388

	FR
	9.785
	1.726
	12.592
	2.200
	9.394
	2.287
	7.532
	2.500
	7.507
	2.544

	DE
	7.527
	1.363
	12.127
	1.891
	8.732
	1.687
	4.716
	1.823
	6.213
	1.962

	GR
	16.589
	5.388
	25.692
	5.485
	22.611
	4.868
	13.659
	2.723
	17.209
	3.463

	IE
	9.461
	2.156
	12.153
	2.082
	10.551
	2.183
	4.721
	3.452
	8.805
	3.302

	IT
	11.191
	2.337
	11.208
	2.084
	11.161
	2.395
	5.997
	1.640
	10.953
	2.841

	NL
	7.706
	1.257
	7.402
	1.624
	6.273
	2.268
	5.365
	1.448
	5.238
	1.736

	PT
	16.422
	3.185
	17.606
	5.221
	15.257
	5.073
	9.500
	3.926
	8.381
	3.289

	ES
	12.680
	3.279
	14.835
	2.596
	11.989
	3.693
	8.385
	2.393
	9.879
	2.633

	EMU 
	10.802
	2.341
	12.530
	2.528
	11.165
	2.806
	6.543
	2.213
	8.317
	2.604

	Std Dev
	3.316
	1.226
	5.079
	1.441
	4.287
	1.263
	2.879
	0.955
	3.294
	0.560

	Notes: *Short to Medium Term Loans Rate to Enterprises

Where: AT: Austria; BE: Belgium; FI: Finland; FR: France; DE: Germany; GR: Greece; IR: Ireland; IT: Italy; NL: Netherlands; PT: Portugal; ES: Spain; EMU: European Monetary Union

Source: Own estimation


Table 8: Descriptive statistics for each individual country of the Euro-area for the area for the post-Euro period (January 1999 to February 2004)
	Country
	Mortgage Rate
	Consumer Lending Rate
	Firm Lending Rate*
	Savings Rate
	Policy Rate

	
	Mean
	Std. Dev
	Mean
	Std. Dev
	Mean
	Std. Dev
	Mean
	Std. Dev
	Mean
	Std. Dev

	AT
	5.600
	.5107
	6.904
	.5177
	5.987
	.5281
	2.502
	.3849
	3.270
	.8966

	BE
	5.879
	.7115
	7.131
	.4606
	7.622
	.7451
	2.794
	.7475
	3.270
	.8966

	FI
	4.835
	.8941
	5.993
	.9102
	4.412
	.8043
	1.501
	.3286
	3.270
	.8966

	FR
	6.263
	.4749
	8.329
	.4049
	4.850
	.6790
	3.522
	.8522
	3.270
	.8966

	DE
	5.544
	.6717
	10.515
	.2621
	8.311
	.5384
	3.010
	.6724
	3.270
	.8966

	GR
	3.791
	.7542
	11.884
	.7005
	7.681
	.7991
	1.678
	.640
	3.216
	.8338

	IE
	4.871
	.7458
	8.933
	.5751
	8.063
	.5607
	.3624
	.2592
	3.270
	.8966

	IT
	5.959
	.5710
	5.894
	.5750
	5.028
	.7140
	1.594
	.3737
	3.270
	.8966

	NL
	5.649
	.6786
	4.109
	.8425
	4.109
	.8425
	3.405
	.5316
	3.270
	.8966

	PT
	9.617
	.7671
	7.497
	.4631
	5.529
	.5607
	3.341
	.6160
	3.270
	.8966

	ES
	5.244
	.6549
	8.002
	.5550
	4.685
	.6865
	2.822
	.6132
	3.270
	.8966

	Euro
	5.988
	0.645
	7.142
	1.064
	5.951
	0.644
	2.364
	0.538
	3.307
	0.861

	Std De
	1.610
	0.159
	2.947
	1.721
	1.540
	0.162
	0.968
	0.182
	0.147
	0.106

	Notes: Luxemburg is excluded due to lack of data

Where: AT: Austria; BE: Belgium; FI: Finland; FR: France; DE: Germany; GR: Greece; IR: Ireland; IT: Italy; NL: Netherlands; PT: Portugal; ES: Spain; EMU: European Monetary Union

Source: Own estimation


6.1 The Correlation Coefficients and the Pass-Through

Tables 9 to 14 show, for the total period and for each of the two sub-periods (pre- and post- Euro), the cross correlation between retail bank interest rates and the policy rates for the 11 Euro area countries.

By examining the tables below, there is no evidence of systematic trend in the correlations between retail bank rates and the policy rates over time. In particular, while in Belgium, Austria and Ireland the correlation has increased, in Germany and Italy it has decreased. These contrasting results can be observed for all categories of credit and deposit rates. Furthermore, during the pre-Euro and post-Euro period, considerable differences in the correlations of retail interest rates and the policy rates across countries were present. For example in the pre-Euro period (table 13) the first difference correlation for mortgages, consumer lending, firm lending and savings rate series is three times as large in Italy, Germany and Netherlands as in France, Greece and Portugal. In the post-Euro period (table 14) considerable differences in the first difference correlation were still present across countries, with the consumer lending rate series to be six times as large in Austria and Italy as in Greece and Finland. 

These results might suggests that the pass through still differs to a significant extent across Eurozone countries.    

Table 9: Correlation Coefficients of each individual rate with the policy rate for the period January 1985 to February 2004 (Level correlation)

	
	AT
	BE
	FI
	FR
	DE
	GR
	IE
	IT
	NL
	PT
	ES

	Mortgage Rate
	.921**
	.717**
	.961**
	.928**
	.960**
	.966**
	.921**
	.978**
	.778**
	.816**
	.984**

	Consumer Lending
	.938**
	.775**
	.966**
	.933**
	.738**
	.973**
	.938**
	.982**
	.963**
	.949**
	.981**

	Firm Lending
	.912**
	.962**
	.962**
	.956**
	.705**
	.967**
	.918**
	.988**
	.970**
	.947**
	.950**

	Savings’ Rate
	.943**
	.985**
	.952**
	.971**
	.938**
	.970**
	.881**
	.968**
	.906**
	.973**
	.989**

	Notes: ** is significant at 95 % significance level

Source: Own estimation


Table 10: Correlation Coefficients of each individual rate with the policy rate for the               pre-Euro period (Level correlation)

	
	AT
	BE
	FI
	FR
	DE
	GR
	IE
	IT
	NL
	PT
	ES

	Mortgage
Rate
	.699**
	.627**
	.947**
	.928**
	.950**
	.887**
	.888**
	.959**
	.743**
	.639**
	.968**

	Consumer Lending
	.731**
	.724**
	.949**
	.935**
	.706**
	.887**
	.904**
	.969**
	.985**
	.931**
	.961**

	Firm Lending
	.683**
	.972**
	.942**
	.941**
	.792**
	.887**
	.880**
	.976**
	.986**
	.919**
	.906**

	Savings’ Rate
	.720**
	.983**
	.929**
	.957**
	.951**
	.905**
	.847**
	.938**
	.898**
	.951**
	.976**

	Notes: ** is significant at 95 % significance level; For the period January 1985 to December 1998

Source: Own estimation


Table 11: Correlation Coefficients of each individual rate with the policy rate for the post-Euro period (Level correlation)

	
	AT
	BE
	FI
	FR
	DE
	GR
	IE
	IT
	NL
	PT
	ES

	Mortgage
	.978**
	.853**
	.926**
	.941**
	.669**
	.960**
	.833**
	.953**
	.766**
	.586**
	.920**

	Consumer Lending
	.961**
	.747**
	.925**
	.856**
	.604**
	.703**
	.948**
	.964**
	.993**
	.621**
	.840**

	Firm Lending
	.961**
	.919**
	.964**
	.951**
	.713**
	.961**
	.949**
	.976**
	.993**
	.856**
	.929**

	Savings’ Rate
	.954**
	.984**
	.959**
	.971**
	.982**
	.982**
	.889**
	.891**
	.869**
	.944**
	.888**

	Notes: ** is significant at 95 % significance level; For the period January 1999 to January 2004; 

Estimation for Greece started at January 2001

Source: Own estimation


Table 12: Correlation Coefficients of each individual rate with the policy rate for the period January 1985 to February 2004 (First difference correlation)

	
	AT
	BE
	FI
	FR
	DE
	GR
	IE
	IT
	NL
	PT
	ES

	Mortgage
	.547**
	.169**
	.160**
	.028
	.221**
	.289**
	.464**
	.415**
	.409**
	-.02
	.452**

	Consumer Lending
	.580**
	.133**
	.129**
	.038
	.264**
	.107**
	.448**
	.626**
	.528**
	.130**
	.353**

	Firm Lending
	.401**
	.457**
	.056
	.138**
	.305**
	.245**
	.453**
	.661**
	.645**
	.179**
	.405**

	Savings’ Rate
	.641**
	.789**
	.971**
	.047**
	.455**
	.672**
	.429**
	.572**
	.325**
	.485**
	.324**

	Notes: ** is significant at 95 % significance level

Source: Own estimation


Table 13: Correlation Coefficients of each individual rate with the policy rate for the pre-Euro period (First difference correlation) 

	
	AT
	BE
	FI
	FR
	DE
	GR
	IE
	IT
	NL
	PT
	ES

	Mortgage
	.128**
	.029**
	.226**
	-.07
	.249**
	.062**
	.431**
	.402**
	.325**
	-.05
	.364**

	Consumer Lending
	.401**
	.072**
	.175**
	-.05
	.247**
	.058**
	.416**
	.636**
	.385**
	-.03
	.472**

	Firm Lending
	.032**
	.416**
	.103**
	.154**
	.281**
	.060**
	.411**
	.665**
	.386**
	.105**
	.433**

	Savings’ Rate
	.324**
	.786**
	.958**
	-.13**
	.231**
	.138**
	.337**
	.460**
	.397**
	.450**
	.453**

	Notes: ** is significant at 95 % significance level; For the period January 1985 to December 1998

Source: Own estimation


Table 14: Correlation Coefficients of each individual rate with the policy rate for the post-Euro period (First difference correlation)

	
	AT
	BE
	FI
	FR
	DE
	GR
	IE
	IT
	NL
	PT
	ES

	Mortgage
	.698**
	.394**
	.035
	.239**
	.195**
	.605**
	.628**
	.410**
	.460**
	.089
	.639**

	Consumer Lending
	.688**
	.340**
	.043**
	.386**
	.455**
	-.14**
	.729**
	.614**
	.591**
	.322**
	.183**

	Firm Lending
	.514**
	.563**
	.039**
	.109**
	.491**
	.636**
	.740**
	.655**
	.762**
	.310**
	.359**

	Savings’ Rate
	.718**
	.797**
	.961**
	.569**
	.719**
	.758**
	.758**
	.626**
	.286**
	.590**
	.237**

	Notes: ** is significant at 95 % significance level; For the period January 1999 to January 2004; 

Estimation for Greece started at January 2001 

Source: Own estimation


7 Empirical Results on Retail Interest Rate Pass Through
An economic assessment of the estimation results of the three components of the interest rate pass-through processes (coefficients α, β and λ of equation 12 above) as reported in summary results of the regressions in tables 15 to 18 below, reveals some important insights with regard to the EMU.

Firstly, the immediate pass-through of policy controlled interest rates to retail bank interest rates is found to be incomplete. The proportion of a given policy controlled interest rate change that is passed-through within one month is found to be typically between 59.2 and 48.5 percentage points as the VECM model reports for the total sample period. According to the VECM model the highest immediate pass-through is found to be for mortgage loans, which is on average 59.2 percentage points, and the slowest pass-through is recorded for firm lending loans, which on average is found to be 48.5 percentage points. 

By comparing the size of the error correction term over time, the results above show that out of the 11 studied countries it increased only in three with regard to the mortgage rates, in two with regard to consumer lending rates, in four with regard to firm lending rates and finally only in three with regard to saving rates. The remaining countries portrayed a declining trend in their speed of adjustment coefficients, which in some cases is high and statistically significant. For example in the case of Germany the post-Euro speed of adjustment coefficient for consumer lending declined by 35.5 basis points according to VECM model from the pre-Euro sub-sample.  Overall the decline in the speed of adjustment reported by the regressions of this study is in contrast with previous studies who report an overall increase in the adjustment speed. For example de Bond (2002) and Mojon (2000) report an increase in the speed of adjustment since January 1999
.

Secondly the final pass-through of policy controlled interest rates to retail bank interest rates is not complete as we do not always find a 100 per cent pass-through. Typically the Euro area final pass-through is found to be in the area of 83 percent during the sample period. An examination of the pre-and post-Euro sub-samples reveals that the VECM model records a decline of the final pass-through coefficients in the post-Euro era for all retail interest rates, except the mortgages rates that stayed on average in the same pass-through level. In particular, the sharpest decline in the pass-through process is being recorded for the saving rates of 17.9 basis points as given by the VECM model. Accordingly the consumer lending rates are reflecting a decline of 9.4 basis points after the introduction of the Euro. On the other hand the firm lending rates and mortgage rates are reflecting no or only a marginal downward change in the post-Euro sub-sample as tables 15 and 17 report.

The regression results with regard to the final pass-through coefficient β are in contrast with the results presented in the studies by Mojon (2000) and de Bond (2002). Both Mojon (2000) and de Bond (2002) report a complete final pass-through for all studied countries during their sample period. Nevertheless, this study reports comparable results with the empirical studies conducted by Cottarelli and Kourelis (1994), Borio and Fritz (1995) and BIS (1994) who also report a wide divergence of the size of the final pass-through coefficient across countries and over time.   

Thirdly, for all four retail rates, it is also evident that the pass-through mechanism differs widely across countries in both, the short-run and the long-run, thus explaining not only the lack of integration but also the increasing evidence for co-integration in the presence of a single monetary policy for some retail rate series. In particular, as tables 15 to 18 portray below, the standard deviation across counties during the sample period is significantly high for consumer lending rates across Eurozone, which stands at 5.2 and 24.6 percentage points with regard to the speed of adjustment coefficient and 20 and 21 basis points for the final pass-through coefficient β as indicated by the VECM model. 

Accordingly the lowest variation is being portrayed for savings rates which stand at 24.1 basis points with regard to the speed of adjustment, and 8.4 percentage points with regard to the final pass-through as reported by VECM model. An examination of the pre- and post-Euro sub-samples reveals mixed results, however, as to whether the introduction of the Euro brought some homogeneity in the pass-through process. 

For example during the pre-EMU period the heterogeneity as measured by the standard deviation of the short- and long-term multipliers is the highest in consumer lending, followed by corporate and mortgage lending. When moving into the EMU period, however, we find some evidence for a more homogeneous pass-through for mortgages and consumer lending as standard deviations fall, even though marginally. This result confirms the interpretation that a more homogeneous pass-through process is rather the main force behind the increased integration identified for these markets in the post-Euro sub-sample. 

Despite the fact that the corporate lending and savings rate series reflect the lowest heterogeneity of all retail rates series in the pre-Euro sub-sample, in the post-Euro period, however, their standard deviation figures are displaying increasing trends for both the short- and long- run pass-through coefficients as depicted by both models. 
Finally an examination of the intercept term λ
 reveals that consumer lending rates report the highest margin, at around 4.23 and 3.95 percentage points, and the highest variability at 2.4 percentage points in a Euro area level. 

While the lowest level for the margin is reported for saving rates at 1.40 percentage points, which at the same time reflects the lowest level of variability, at around 0.8 percentage points, for the total sample period. When the pre-and post-Euro sub-samples are examined, then it is evident that the intercept term in a Euro area level remains unchanged for mortgage and consumer lending, while it has marginally shifted upwards for firm lending, and downwards for saving rates.                   

Overall, it can be argued that the transmission process from policy controlled interest rates to retail banking rates in the Eurozone exhibits strong national characteristics, which are rather rooted in the specific features of the institutional frameworks and banking systems. The discussion of the results above shows that the introduction of the Euro may have coincided or perhaps given stimulus to competitive forces in different segments of the retail bank markets across Eurozone, such as the increased importance of money market funds (Mojon 2000) or the increasing rise in the importance of non-bank sources of corporate finance (de Bondt 2002).  

In addition the exodus from traditional banking (granting long-term loans funded by short term deposits) and the turning towards the use of marked based instruments (ECB 2002) may have also contributed in the observed increase of the speed of adjustment coefficients of specific retail bank rates since the introduction of the Euro. Nevertheless, we do not observe a systematic increase of the short- and long-term pass-through after the introduction of the Euro. In fact in most cases the overall pass-through is found to be weaker after the introduction of the Euro. Consequently, while there is some evidence for the emergence of a smoother pass-through process, such as in corporate lending in the post-EMU period, the results overall point to the opposite direction in the claim of a uniform banking system. 

Consequently, in light of these results one can argue that the high heterogeneity in the transmission mechanism of monetary policy across Eurozone countries and retail interest rates has remained persistent, where in some cases is experienced to a greater degree, since the introduction of the Euro. Substantial differences in the legal, institutional and industrial structure properties of the Eurozone participating countries have much to do with the outcome of these results.

As the ECB’s main monetary policy instrument, namely, the ‘repo’ interest rate, is translated into different retail lending and savings rates across member countries, then this casts many doubts over the effectiveness of the conduct of monetary policy in influencing economic conditions. Given the wide heterogeneity of the pass-though mechanism of monetary policy, the conduct of a single monetary policy is likely to influence investment expenditure, consumer expenditure, asset prices, expectations and confidence differently throughout the Eurozone member countries. 

The particular concern here would be that the setting and the pass-though of the single ‘repo’ rate may lead to inappropriate and/or adverse results for regions that are viewed as ‘overheating’ and/ or ‘freezing’.

Further an ineffective and heterogeneous monetary policy impact on lending and deposit rates may have also negatively influenced the ongoing financial market integration. An ineffective pass-though of interest rate could be interpreted as pointing to a high degree of imperfect competition in retail banking. A heterogeneous pass-though could be interpreted as limited institutional convergence in Eurozone banking (Cottarelli and Kourelis 1994).

8 Conclusion

The main aim of this paper was to investigating two main questions that were posed in the introduction, namely: What is the impact of the introduction of the Euro on the degree of pass through from the policy rate(s) to each lending and deposit rate? And in turn, what is the effect of the introduction of the Euro on the speed of adjustment of the short-run dynamics to the long- run equilibrium relationship?

The empirical results, obtained by the VECM model, suggest a slower retail rate pass-through process in the Euro area since the introduction of the Euro as a single currency. The mean adjustment speed and long-term pass-through is found to be slower since January 1999, for most Eurozone countries and retail rate series. Accordingly, the mean margin has increased marginally in mortgage and corporate lending rates, while it has remained constant for mortgage rates and decreased marginally for savings rates. These results have been analyzed extensively above.

These findings may well suggest that retail bank interest rates are set in a less competitive or oligopolistic market, which in turn respond sluggishly and incomplete. As analysed above these results may also be the outcome of increased market power, especially from national banking institutions, and/or less interest rate elastic demand for retail bank products especially with regard to cross border lending, or even increased switching and asymmetric information costs since the introduction of the Euro as a single currency. As result it can be argued that the transmission process from policy controlled interest rates to lending and deposit rates in the Eurozone exhibits strong national characteristics, which are rooted in the country specific institutional and banking frameworks. 

15 Pass-Through Estimation for the Mortgage Rate Series 
	
	Speed of Adjustment           α
	Long-run  Pass Through        β
	Intercept                    λ

	
	Total Period
	Pre – Euro 
	Post – Euro 
	Total Period
	Pre – Euro 
	Post – Euro 
	Total Period
	Pre – Euro 
	Post – Euro 

	
	
	
	
	
	
	
	
	
	

	Austria
	-0.274
	-0.329
	-0.316
	0.906
	0.515
	0.654
	2.183
	4.245
	4.232

	
	(0.087)
	(0.076)
	(0.079)
	(0.109)
	(0.031)
	(0.091)
	(0.477)
	(0.031)
	(0.157)

	Belgium
	-0.116
	-0.223
	-0.153
	0.835
	0.868
	0.707
	3.213
	2.876
	3.565

	
	(0.024)
	(0.021)
	(0.059)
	(0.039)
	(0.091)
	(0.074)
	(0.387)
	(0.142)
	(0.247)

	Finland
	-0.484
	-0.866
	-0.560
	0.998
	1.019
	0.906
	0.737
	1.381
	1.530

	
	(0.160)
	(0.013)
	(0.138)
	(0.149)
	(0.403)
	(0.085)
	(0.138)
	(0.134)
	(0.123)

	ance
	-0.815
	-0.585
	-0.582
	0.982
	0.702
	0.585
	3.397
	4.452
	4.253

	
	(0.060)
	(0.172)
	(0.122)
	(0.038)
	(0.094)
	(0.085)
	(0.128)
	(0.001)
	(0.314)

	Germany
	-0.669
	-0.580
	-0.319
	0.688
	0.663
	0.651
	3.310
	3.376
	3.356

	
	(0.050)
	(0.149)
	(0.170)
	(0.037)
	(0.142)
	(0.077)
	(0.222)
	(0.012)
	(0.237)

	Greece
	-0.980
	-0.518
	-0.302
	1.014
	0.780
	0.704
	1.700
	2.922
	1.001

	
	(0.036)
	(0.089)
	(0.153)
	(0.253)
	(0.058)
	(0.080(
	(0.229)
	(0.114)
	(0.123)

	Ireland
	-0.901
	-0.768
	-0.549
	0.826
	0.769
	0.978
	2.085
	2.639
	1.369

	
	(0.080)
	(0.061)
	(0.197)
	(0.253)
	(0.070)
	(0.132)
	(0.212)
	(0.045)
	(0.104)

	Italy
	-0.255
	-0.281
	-0.599
	0.981
	0.681
	0.701
	1.893
	6.458
	3.332

	
	(0.016)
	(0.129)
	(0.155)
	(0.047)
	(0.031)
	(0.155)
	(0.323)
	(0.030)
	(0.244)

	Netherlands
	-0.223
	-0.276
	-0.303
	0.754
	0.696
	0.535
	3.630
	4.021
	3.613

	
	(0.148)
	(0.149)
	(0.072)
	(0.125)
	(0.031)
	(0.080)
	(0.321)
	(0.012)
	(0.213)

	Portugal
	-0.994
	-0.650
	-0.514
	0.770
	0.792
	0.734
	4.813
	7.573
	7.086

	
	(0.088)
	(0.102)
	(0.035)
	(0.053)
	(0.042)
	(0.062)
	(0.284)
	(0.231)
	(0.203)

	Spain
	-0.802
	-0.742
	-0.621
	0.838
	0.844
	0.835
	1.157
	2.370
	2.326

	
	(0.241)
	(0.248)
	(0.179)
	(0.053)
	(0.066)
	(0.121)
	(0.331)
	(0.004)
	(0.112)

	Euro Area
	-0.592
	-0.529
	-0.438
	0.872
	0.757
	0.726
	2.556
	3.483
	3.242

	
	(0.090)
	(0.110)
	(0.124)
	(0.105)
	(0.096)
	(0.096)
	(0.277)
	(0.069)
	(0.189)

	Std Deviation
	0.331
	0.223
	0.161
	0.111
	0.131
	0.133
	1.215
	1.488
	1.713

	
	(0.068)
	(0.069)
	(0.054)
	(0.083)
	(0.107)
	(0.030)
	(0.105)
	(0.075)
	(0.069)

	Notes: All coefficients have standard errors in brackets. Post-Euro period for Greece starts at 01/01/2001; A Dummy variable has been employed for the 1993 ERM Crisis;
Source: Own estimation


16 Pass-through Estimation for the Consumer Lending Rate Series 
	
	Speed of Adjustment           α
	Long-run  Pass Through        β
	Intercept                    λ

	
	Total Period
	Pre – Euro 
	Post – Euro 
	Total Period
	Pre – Euro 
	Post – Euro 
	Total Period
	Pre – Euro 
	Post – Euro 

	
	
	
	
	
	
	
	
	
	

	Austria
	-0.326
	0.548
	-0.240
	0.811
	0.673
	0.621
	3.548
	5.128
	4.792

	
	(0.116)
	(0.121)
	(0.017)
	(0.088)
	(0.245)
	(0.036)
	(0.103)
	(0.212)
	(0.224)

	Belgium
	-0.529
	-0.473
	-0.108
	0.300
	0.386
	0.352
	5.911
	5.811
	6.029

	
	(0.055)
	(0.055)
	(0.060)
	(0.074)
	(0.035)
	(0.035)
	(0.214)
	(0.102)
	(0.317)

	Finland
	-0.223
	-0.441
	-0.600
	0.753
	0.778
	0.993
	1.147
	1.480
	2.597

	
	(0.067)
	(0.081)
	(0.157)
	(0.044)
	(0.050)
	(0.101)
	(0.123)
	(0.114)
	(0.117)

	France
	-0.994
	-0.908
	-0.264
	0.959
	0.830
	0.806
	5.119
	6.407
	5.370

	
	(0.202)
	(0.272)
	(0.103)
	(0.044)
	(0.050)
	(0.101)
	(0.156)
	(0.112)
	(0.217)

	Germany
	-0.527
	-0.547
	-0.192
	0.927
	1.006
	0.604
	5.119
	5.009
	5.676

	
	(0.097)
	(0.003)
	(0.061)
	(0.087)
	(0.193)
	(0.127)
	(0.314)
	(0.213)
	(0.223)

	Greece
	-0.960
	-0.910
	-0.732
	0.952
	0.860
	0.845
	9.049
	6.580
	8.326

	
	(0.128)
	(0.055)
	(0.173)
	(0.044)
	(0.093)
	(0.148)
	(0.227)
	(0.201)
	(0.281)

	Ireland
	-0.727
	-0.780
	-0.152
	0.619
	0.623
	0.523
	6.489
	6.158
	6.301

	
	(0.095)
	(0.047)
	(0.109)
	(0.060)
	(0.062)
	(0.058)
	(0.097)
	(0.211)
	(0.302)

	Italy
	-0.379
	-0.465
	-0.121
	1.008
	1.038
	0.737
	2.374
	2.132
	3.349

	
	(0.094)
	(0.104)
	(0.069)
	(0.077)
	(0.069)
	(0.065)
	(0.114)
	(0.114)
	(0.125)

	Netherlands
	-0.545
	-0.579
	-0.888
	0.709
	0.816
	0.982
	2.147
	3.456
	0.794

	
	(0.305)
	(0.143)
	(0.035)
	(0.049)
	(0.077)
	(0.017)
	(0.014)
	(0.214)
	(0.085)

	Portugal
	-0.412
	-0.818
	-0.460
	0.988
	0.992
	0.845
	3.061
	6.404
	4.190

	
	(0.091)
	(0.223)
	(0.154)
	(0.048)
	(0.059)
	(0.022)
	(0.214)
	(0.218)
	(0.287)

	Spain
	-0.613
	-0.356
	-0.154
	0.908
	0.973
	0.633
	4.559
	5.360
	5.772

	
	(0.348
	(0.145)
	(0.067)
	(0.065)
	(0.051)
	(0.062)
	(0.301)
	(0.143)
	(0.345)

	Euro Area
	-0.567
	-0.521
	-0.356
	0.812
	0.816
	0.722
	3.957
	4.902
	4.836

	
	(0.125)
	(0.114)
	(0.091)
	(0.062)
	(0.089)
	(0.070)
	(0.171)
	(0.169)
	(0.229)

	Std Deviation
	0.246
	0.405
	0.040
	0.211
	0.197
	0.197
	2.436
	1.774
	2.040

	
	(0.075)
	(0.080)
	(0.052)
	(0.017)
	(0.067)
	(0.044)
	(0.092)
	(0.050)
	(0.088)

	Notes: All coefficients have standard errors in brackets. Post-Euro period for Greece starts at 01/01/2001;
A Dummy variable has been employed for the 1993 ERM Crisis;
Source: Own estimation


17 Pass-through Estimation for the Short-to-medium Term Lending Rate to Enterprises
	
	Speed of Adjustment           α
	Long-run  Pass Through        β
	Intercept                    λ

	
	Total Period
	Pre – Euro 
	Post – Euro 
	Total Period
	Pre – Euro 
	Post – Euro 
	Total Period
	Pre – Euro 
	Post – Euro 

	
	
	
	
	
	
	
	
	
	

	Austria
	-0.171
	-0.334
	-0.105
	0.684
	0.593
	0.580
	3.361
	3.937
	3.826

	
	(0.086)
	(0.062)
	(0.058)
	(0.138)
	(0.037)
	(0.118)
	(0.150)
	(0.147)
	(0.145)

	Belgium
	-0.471
	-0.829
	-0.345
	0.905
	0.939
	0.891
	4.327
	3.943
	4.638

	
	(0.091)
	(0.332)
	(0.169)
	(0.055)
	(0.022)
	(0.169)
	(0.147)
	(0.057)
	(0.201)

	Finland
	-0.465
	-0.344
	-0.647
	0.728
	0.729
	0.917
	1.145
	1.147
	1.319

	
	(0.065)
	(0.135)
	(0.053)
	(0.095)
	(0.065)
	(0.053)
	(0.210)
	(0.187)
	(0.117)

	France
	-0.874
	-0.867
	-0.516
	1.000
	0.990
	0.774
	1.522
	1.580
	2.242

	
	(0.027)
	(0.322)
	(0.202)
	(0.109)
	(0.056)
	(0.202)
	(0.236)
	(0.132)
	(0.046)

	Germany
	-0.320
	-0.602
	-0.247
	0.636
	0.940
	0.592
	4.941
	2.733
	6.388

	
	(0.120)
	(0.126)
	(0.082)
	(0.047)
	(0.025)
	(0.082)
	(0.113)
	(0.263)
	(0.212)

	Greece
	-0.983
	-0.903
	-0.360
	1.059
	0.927
	0.720
	6.942
	9.489
	5.153

	
	(0.233)
	(0.123)
	(0.224)
	(0.098)
	(0.024)
	(0.124)
	(0.191)
	(0.232)
	(0.223)

	Ireland
	-0.129
	-0.707
	-0.129
	0.614
	0.678
	0.514
	5.408
	5.640
	5.854

	
	(0.095)
	(0.044)
	(0.012)
	(0.114)
	(0.063)
	(0.042)
	(0.087)
	(0.363)
	(0.141)

	Italy
	-0.372
	-0.372
	-0.774
	0.910
	0.953
	0.889
	1.837
	1.457
	1.987

	
	(0.156)
	(0.182)
	(0.087)
	(0.183)
	(0.067)
	(0.087)
	(0.068)
	(0.147)
	(0.052)

	Netherlands
	-0.706
	-0.681
	-1.000
	0.800
	0.770
	1.061
	1.100
	1.392
	0.775

	
	(0.189)
	(0.189)
	(0.000)
	(0.083)
	(0.107)
	(0.210)
	(0.141)
	(0.123)
	(0.123)

	Portugal
	-0.267
	-0.381
	-0.139
	0.758
	0.889
	0.693
	2.987
	3.079
	3.009

	
	(0.043)
	(0.051)
	(0.019)
	(0.100)
	(0.052)
	(0.219)
	(0.132)
	(0.123)
	(0.121)

	Spain
	-0.578
	-0.653
	-0.856
	0.829
	0.855
	0.857
	1.530
	1.852
	1.666

	
	(0.017)
	(0.057)
	(0.042)
	(0.029)
	(0.051)
	(0.242)
	(0.054)
	(0.211)
	(0.045)

	Euro Area
	-0.485
	-0.607
	-0.4121
	0.811
	0.842
	0.772
	3.191
	3.295
	3.351

	
	(0.102)
	(0.148)
	(0.086)
	(0.096)
	(0.052)
	(0.141)
	(0.139)
	(0.180)
	(0.130)

	Std Deviation
	0.278
	0.217
	0.2741
	0.145
	0.130
	0.169
	1.984
	2.484
	1.935

	
	(0.068)
	(0.102)
	(0.078)
	(0.043)
	(0.025)
	(0.071)
	(0.057)
	(0.084)
	(0.064)

	Notes: All coefficients have standard errors in brackets. Post-Euro period for Greece starts at 01/01/2001; A Dummy variable has been employed for the 1993 ERM Crisis;
Source: Own estimation


18 Pass-through Estimation for the Savings Rate Series for the Total Period
	
	Speed of Adjustment           α
	Long-run  Pass Through        β
	Intercept                    λ

	
	Total Period
	Pre – Euro 
	Post – Euro 
	Total Period
	Pre – Euro 
	Post – Euro 
	Total Period
	Pre – Euro 
	Post – Euro 

	
	
	
	
	
	
	
	
	
	

	Austria
	-0.216
	-0.211
	-0.279
	0.944
	0.682
	0.540
	-0.882
	-1.245
	-0.515

	
	(0.084)
	(0.046)
	(0.102)
	(0.091)
	(0.164)
	(0.043)
	(0.032)
	(0.023)
	(0.315)

	Belgium
	-0.467
	-0.461
	-0.485
	0.686
	0.686
	0.862
	-0.431
	-1.431
	-0.739

	
	(0.146)
	(0.046)
	(0.150)
	(0.091)
	(0.057)
	(0.083)
	(0.056)
	(0.102)
	(0.016)

	Finland
	-0.903
	-0.962
	-0.308
	0.837
	0.885
	0.431
	-1.536
	-1.940
	-0.581

	
	(0.147)
	(0.165)
	(0.047)
	(0.183)
	(0.057)
	(0.084)
	(0.118)
	(0.013)
	(0.062)

	France
	-0.917
	-0.950
	-0.287
	0.984
	0.987
	0.976
	-1.223
	-1.200
	-0.240

	
	(0.072)
	(0.422)
	(0.045)
	(0.183)
	(0.02)
	(0.052)
	(0.101)
	(0.093)
	(0.085)

	Germany
	-0.390
	-0.478
	-0.182
	0.850
	0.939
	0.827
	-0.516
	-1.212
	-0.396

	
	(0.114)
	(0.117)
	(0.095)
	(0.053)
	(0.021)
	(0.056)
	(0.026)
	(0.052)
	(0.077)

	Greece
	-0.710
	-0.836
	-0.105
	0.791
	0.989
	0.627
	-3.386
	-2.606
	-1.713

	
	(0.061)
	(0.304)
	(0.044)
	(0.07)
	(0.130)
	(0.056)
	(0.230)
	(0.123)
	(0.183)

	Ireland
	-0.668
	-0.836
	-0.178
	0.752
	0.625
	0.445
	-4.521
	-1.892
	-0.552

	
	(0.042)
	(0.304)
	(0.066)
	(0.082)
	(0.130)
	(0.082)
	(0.128)
	(0.048)
	(0.226)

	Italy
	-0.319
	-0.410
	-0.319
	0.798
	0.909
	0.500
	-1.374
	-2.528
	-0.524

	
	(0.074)
	(0.086)
	(0.066)
	(0.012)
	(0.035)
	(0.082)
	(0.039)
	(0.087)
	(0.277)

	Netherlands
	-0.734
	-0.588
	-0.126
	0.835
	0.798
	0.509
	-0.953
	-1.397
	-2.025

	
	(0.142)
	(0.161)
	(0.023)
	(0.113)
	(0.035)
	(0.018)
	(0.065)
	(0.069)
	(0.343)

	Portugal
	-0.413
	-0.137
	-0.481
	0.845
	0.852
	0.864
	-1.312
	-1.271
	-0.430

	
	(0.212)
	(0.069)
	(0.039)
	(0.052)
	(0.013)
	(0.021)
	(0.023)
	(0.087)
	(0.318)

	Spain
	-0.365
	-0.324
	-0.184
	0.891
	0.887
	0.690
	-1.269
	-1.217
	-0.639

	
	(0.142)
	(0.131)
	(0.077)
	(0.041)
	(0.112)
	(0.031)
	(0.101)
	(0.061)
	(0.072)

	Euro Area
	-0.555
	-0.563
	-0.267
	0.838
	0.840
	0.661
	-1.400
	-1.631
	-0.759

	
	(-0.112)
	(0.168)
	(0.069)
	(0.088)
	(0.070)
	(0.055)
	(0.084)
	(0.069)
	(0.179)

	Std Deviation
	0.241
	0.294
	0.129
	0.084
	0.126
	0.193
	0.864
	0.531
	0.568

	
	(0.051)
	(0.123)
	(0.036)
	(0.054)
	(0.054)
	(0.025)
	(0.062)
	(0.034)
	(0.121)

	Notes: All coefficients have standard errors in brackets. Post-Euro period for Greece starts at 01/01/2001; A Dummy variable has been employed for the 1993 ERM Crisis;
Source: Own estimation


Table 19.1 Test for Weak Exogeneity for the Mortgage Rate Series for the Total Period (January 1985 to January 2004)
	
	Austria
	Belgium
	Finland
	France
	Germany
	Greece
	Ireland
	Italy
	Netherlands
	Portugal
	Spain

	α
(Retail)
	
	
	
	
	
	
	
	
	
	
	

	
	-0.085
	-0.122
	-0.119
	-0.043
	-0.112
	-0.115
	-0.119
	-0.184
	-0.105
	-0.180
	-0.191

	std error
	0.007
	0.013
	0.027
	0.026
	0.022
	0.029
	
	
	
	
	

	x2 (H0 = α)
	
	
	
	
	
	
	
	
	
	
	

	
	8.702
	20.834
	46.757
	9.408
	3.168
	9.979
	61.116
	23.843
	7.181
	38.571
	29.105

	std error
	0.003
	0.000
	0.000
	0.002
	0.000
	0.002
	0.000
	0.000
	0.007
	0.000
	0.000

	
	
	
	
	
	
	
	
	
	
	
	

	α

(Policy)
	
	
	
	
	
	
	
	
	
	
	

	
	0.024
	0.028
	0.010
	0.031
	0.017
	0.013
	0.092
	0.067
	0.046
	0.066
	0.019

	std error
	0.360
	0.024
	0.092
	0.042
	0.005
	0.019
	
	
	
	
	

	x2  (H0 = α)
	
	
	
	
	
	
	
	
	
	
	

	
	5.226
	19.081
	50.179
	8.985
	21.762
	9.932
	72.979
	23.229
	6.914
	59.394
	27.176

	std error
	0.022
	0.000
	0.000
	0.003
	0.000
	0.002
	0.000
	0.000
	0.009
	0.000
	0.000

	Notes:  Factor loading coefficients α are from each of the lending and policy equations in the co -integrating system taken from the α matrix estimated by the Johansen procedure. Tests for weak exogeneity: if  α (lending) is significantly different from 0 and α (policy) is not significantly different from 0, then we cannot reject the hypothesis that the policy rate is weakly exogenous.


Table 19.2 Test for Weak Exogeneity for the Mortgage Rate Series for the pre-Euro Period (January 1985 to December 1998)

	
	Austria
	Belgium
	Finland
	France
	Germany
	Greece
	Ireland
	Italy
	Netherlands
	Portugal
	Spain

	α
(Retail)
	
	
	
	
	
	
	
	
	
	
	

	
	-0.074
	-0.033
	-0.152
	-0.075
	-0.092
	0.145
	-0.376
	-0.132
	-0.038
	-0.124
	-0.266

	std error
	
	
	
	
	
	
	
	
	
	
	

	x2 (H0 = α)
	
	
	
	
	
	
	
	
	
	
	

	
	7.554
	12.050
	40.967
	9.231
	14.394
	10.111
	73.675
	4.164
	7.120
	15.380
	35.050

	std error
	0.006
	0.000
	0.000
	0.002
	0.000
	0.001
	0.000
	0.041
	0.008
	0.000
	0.000

	
	
	
	
	
	
	
	
	
	
	
	

	α

(Policy)
	
	
	
	
	
	
	
	
	
	
	

	
	0.020
	0.016
	0.018
	0.007
	0.046
	0.042
	0.062
	0.087
	0.008
	0.064
	0.074

	std error
	
	
	
	
	
	
	
	
	
	
	

	x2 (H0 = α)
	
	
	
	
	
	
	
	
	
	
	

	
	0.299
	13.240
	40.554
	10.162
	13.786
	11.065
	72.362
	7.638
	6.762
	17.237
	37.522


	std error
	0.584
	0.000
	0.000
	0.001
	0.000
	0.001
	0.000
	0.006
	0.007
	0.000
	0.000

	Notes:  Factor loading coefficients α are from each of the lending and policy equations in the co -integrating system taken from the α matrix estimated by the Johansen procedure. Tests for weak exogeneity: if  α (lending) is significantly different from 0 and α (policy) is not significantly different from 0, then we cannot reject the hypothesis that the policy rate is weakly exogenous.


Table 19.3 Test for Weak Exogeneity for the Mortgage Rate Series for the post-Euro Period (January 1985 to January 2004)

	
	Austria
	Belgium
	Finland
	France
	Germany
	Greece
	Ireland
	Italy
	Netherlands
	Portugal
	Spain

	α
(Retail)
	
	
	
	
	
	
	
	
	
	
	

	
	-0.077
	-0.083
	-0.281
	-0.040
	-0.202
	-0.220
	-0.207
	-0.436
	-0.263
	-0.639
	-0.161

	std error
	
	
	
	
	
	
	
	
	
	
	

	x2 (H0 = α)
	
	
	
	
	
	
	
	
	
	
	

	
	9.815
	21.436
	31.894
	3.230
	11.622
	5.851
	18.864
	25.217
	18.636
	24.749
	7.399

	std error
	0.002
	0.000
	0.000
	0.072
	0.001
	0.016
	0.000
	0.000
	0.000
	0.000
	0.007

	
	
	
	
	
	
	
	
	
	
	
	

	α

(Policy)
	
	
	
	
	
	
	
	
	
	
	

	
	0.045
	0.021
	0.134
	0.028
	0.078
	0.074
	0.071
	0.174
	0.068
	0.050
	0.076

	std error
	
	
	
	
	
	
	
	
	
	
	

	x2 (H0 = α)
	
	
	
	
	
	
	
	
	
	
	

	
	10.352
	14.476
	31.894
	15.537
	14.110
	5.287
	18.864
	26.040
	12.252
	15.859
	7.200

	std error
	0.001
	0.000
	0.000
	0.000
	0.000
	0.021
	0.000
	0.000
	0.000
	0.000
	0.007

	Notes: Factor loading coefficients α are from each of the lending and policy equations in the co -integrating system taken from the α matrix estimated by the Johansen procedure. Tests for weak exogeneity: if  α (lending) is significantly different from 0 and α (policy) is not significantly different from 0, then we cannot reject the hypothesis that the policy rate is weakly exogenous.


Table 19.4 Test for Weak Exogeneity for the Consumer Lending Rate Series for the Total Period (January 1985 to January 2004)

	
	Austria
	Belgium
	Finland
	France
	Germany
	Greece
	Ireland
	Italy
	Netherlands
	Portugal
	Spain

	α
(Retail)
	
	
	
	
	
	
	
	
	
	
	

	
	-0.040
	0.130
	-0.214
	-0.051
	-0.036
	-0.027
	-0.042
	-0.151
	-0.114
	-0.080
	-0.165

	std error
	
	
	
	
	
	
	
	
	
	
	

	x2(H0 = α)
	
	
	
	
	
	
	
	
	
	
	

	
	7.409
	4.750
	72.035
	22.008
	20.372
	19.994
	56.807
	36.824
	9.238
	12.092
	13.632

	std error
	0.006
	0.029
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.002
	0.001
	0.000

	
	
	
	
	
	
	
	
	
	
	
	

	α

(Policy)
	
	
	
	
	
	
	
	
	
	
	

	
	0.014
	0.021
	0.050
	0.041
	0.009
	0.187
	0.065
	0.027
	0.025
	0.223
	0.098

	std error
	
	
	
	
	
	
	
	
	
	
	

	x2(H0 = α)
	
	
	
	
	
	
	
	
	
	
	

	
	2.257
	11.187
	74.163
	15.654
	22.507
	20.032
	64.381
	36.752
	1.104
	10.622
	13.467

	std error
	0.014
	0.001
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.293
	0.001
	0.000

	Notes:  Factor loading coefficients α are from each of the lending and policy equations in the co -integrating system taken from the α matrix estimated by the Johansen procedure. Tests for weak exogeneity: if  α (lending) is significantly different from 0 and α (policy) is not significantly different from 0, then we cannot reject the hypothesis that the policy rate is weakly exogenous.


Table 19.5 Test for Weak Exogeneity for the Consumer Lending Rate Series for the pre-Euro Period (January 1985 to December 1998)

	
	Austria
	Belgium
	Finland
	France
	Germany
	Greece
	Ireland
	Italy
	Netherlands
	Portugal
	Spain

	α
(Retail)
	
	
	
	
	
	
	
	
	
	
	

	
	-0.085
	-0.065
	-0.021
	-0.114
	-0.141
	-0.147
	-0.341
	-0.251
	-0.160
	-0.038
	-0.073

	std error
	
	
	
	
	
	
	
	
	
	
	

	x2 (H0 = α)
	
	
	
	
	
	
	
	
	
	
	

	
	5.139
	4.750
	49.881
	17.289
	69.916
	10.111
	32.118
	60.043
	4.008
	14.260
	18.675

	std error
	0.023
	0.029
	0.000
	0.000
	0.000
	0.001
	0.000
	0.000
	0.045
	0.000
	0.000

	
	
	
	
	
	
	
	
	
	
	
	

	α

(Policy)
	
	
	
	
	
	
	
	
	
	
	

	
	0.035
	0.021
	0.005
	0.020
	0.051
	0.042
	-0.052
	0.057
	0.047
	0.009
	0.018

	std error
	
	
	
	
	
	
	
	
	
	
	

	x2 (H0 = α)
	
	
	
	
	
	
	
	
	
	
	

	
	0.378
	11.187
	53.367
	18.472
	51.357
	11.065
	29.699
	72.333
	1.210
	14.079
	18.704

	std error
	0.539
	0.001
	0.000
	0.000
	0.000
	0.001
	0.000
	0.000
	0.271
	0.000
	0.000

	Notes:  Factor loading coefficients α are from each of the lending and policy equations in the co -integrating system taken from the α matrix estimated by the Johansen procedure. Tests for weak exogeneity: if  α (lending) is significantly different from 0 and α (policy) is not significantly different from 0, then we cannot reject the hypothesis that the policy rate is weakly exogenous.


Table 19.6 Test for Weak Exogeneity for the Consumer Lending Rate Series for the post-Euro Period (January 1999 to January 2004)

	
	Austria
	Belgium
	Finland
	France
	Germany
	Greece
	Ireland
	Italy
	Netherlands
	Portugal
	Spain

	α
(Retail)
	
	
	
	
	
	
	
	
	
	
	

	
	0.221
	-0.140
	-0.277
	-0.124
	-0.166
	-0.197
	-0.279
	-0.402
	-0.301
	-0.099
	-0.667

	std error
	
	
	
	
	
	
	
	
	
	
	

	x2 (H0 = α)
	
	
	
	
	
	
	
	
	
	
	

	
	12.088
	16.927
	26.146
	10.652
	6.239
	3.442
	28.977
	104.264
	121.166
	3.400
	24.484

	std error
	0.001
	0.000
	0.000
	0.002
	0.012
	0.064
	0.000
	0.000
	0.000
	0.065
	0.000

	
	
	
	
	
	
	
	
	
	
	
	

	α

(Policy)
	
	
	
	
	
	
	
	
	
	
	

	
	0.045
	0.078
	0.132
	0.033
	0.026
	0.079
	0.027
	0.017
	0.081
	0.037
	0.052

	std error
	
	
	
	
	
	
	
	
	
	
	

	x2 (H0 = α)
	
	
	
	
	
	
	
	
	
	
	

	
	11.760
	5.201
	32.368
	11.773
	1.860
	4.712
	27.498
	116.510
	113.784
	8.333
	19.390

	std error
	0.001
	0.023
	0.000
	0.001
	0.173
	0.030
	0.000
	0.000
	0.000
	0.034
	0.000

	Notes:  Factor loading coefficients α are from each of the lending and policy equations in the co -integrating system taken from the α matrix estimated by the Johansen procedure. Tests for weak exogeneity: if  α (lending) is significantly different from 0 and α (policy) is not significantly different from 0, then we cannot reject the hypothesis that the policy rate is weakly exogenous.


Table 19.7 Test for Weak Exogeneity for the Short-to-Medium Term Lending Rate to Enterprises Series for the Total Period (January 1985 to January 2004)

	
	Austria
	Belgium
	Finland
	France
	Germany
	Greece
	Ireland
	Italy
	Netherlands
	Portugal
	Spain

	α

(Retail)
	
	
	
	
	
	
	
	
	
	
	

	
	-0.034
	-0.055
	-0.221
	-0.161
	-0.145
	-0.156
	-0.177
	-0.124
	-0.208
	-0.442
	-0.122

	std error
	
	
	
	
	
	
	
	
	
	
	

	x2 (H0 = α)
	
	
	
	
	
	
	
	
	
	
	

	
	5.064
	1.277
	41.412
	17.231
	30.015
	12.187
	40.643
	17.795
	17.911
	32.849
	22.147

	std error
	0.024
	0.259
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	
	
	
	
	
	
	
	
	
	
	
	

	α

(Policy)
	
	
	
	
	
	
	
	
	
	
	

	
	0.012
	0.031
	0.003
	0.033
	0.035
	0.094
	0.039
	0.019
	0.091
	0.078
	0.016

	std error
	
	
	
	
	
	
	
	
	
	
	

	x2 (H0 = α)
	
	
	
	
	
	
	
	
	
	
	

	
	2.110
	2.597
	41.035
	12.936
	33.379
	12.138
	53.168
	17.571
	14.505
	43.379
	21.032

	std error
	0.146
	0.107
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Notes:  Factor loading coefficients α are from each of the lending and policy equations in the co -integrating system taken from the α matrix estimated by the Johansen procedure. Tests for weak exogeneity: if  α (lending) is significantly different from 0 and α (policy) is not significantly different from 0, then we cannot reject the hypothesis that the policy rate is weakly exogenous.


Table 19.8 Test for Weak Exogeneity for the Short-to-Medium Term Lending Rate to Enterprises Series for the pre-Euro Period (January 1985 to December 1998)

	
	Austria
	Belgium
	Finland
	France
	Germany
	Greece
	Ireland
	Italy
	Netherlands
	Portugal
	Spain

	α
(Retail)
	
	
	
	
	
	
	
	
	
	
	

	
	-0.057
	-0.148
	-0.121
	-0.145
	-0.068
	0.147
	-0.240
	-0.392
	-0.113
	-0.200
	-0.038

	std error
	
	
	
	
	
	
	
	
	
	
	

	x2 (H0 = α)
	
	
	
	
	
	
	
	
	
	
	

	
	8.460
	79.501
	49.881
	22.263
	44.190
	9.770
	31.403
	109.227
	16.664
	6.703
	17.700

	std error
	
	0.000
	0.000
	0.000
	0.000
	0.002
	0.000
	0.000
	0.000
	0.001
	0.000

	
	
	
	
	
	
	
	
	
	
	
	

	α

(Policy)
	
	
	
	
	
	
	
	
	
	
	

	
	0.020
	0.095
	0.045
	0.069
	0.005
	0.031
	0.181
	0.039
	0.071
	0.080
	0.010

	std error
	
	
	
	
	
	
	
	
	
	
	

	x2 (H0 = α)
	
	
	
	
	
	
	
	
	
	
	

	
	0.633
	80.659
	53.367
	24.142
	51.418
	10.709
	28.260
	107.914
	16.641
	7.066
	18.486

	std error
	0.426
	0.000
	0.000
	0.000
	0.000
	0.001
	0.000
	0.000
	0.000
	0.008
	0.000

	Notes:  Factor loading coefficients α are from each of the lending and policy equations in the co -integrating system taken from the α matrix estimated by the Johansen procedure. Tests for weak exogeneity: if  α (lending) is significantly different from 0 and α (policy) is not significantly different from 0, then we cannot reject the hypothesis that the policy rate is weakly exogenous.


Table 19.9 Test for Weak Exogeneity for the Short-to-Medium Term Lending Rate to Enterprises Series for the post-Euro Period (January 1999 to January 2004)

	
	Austria
	Belgium
	Finland
	France
	Germany
	Greece
	Ireland
	Italy
	Netherlands
	Portugal
	Spain

	α
(Retail)
	
	
	
	
	
	
	
	
	
	
	

	
	-0.525
	-0.145
	-0.117
	-0.078
	-0.070
	-0.482
	-0.298
	-0.394
	-0.825
	-0.273
	-0.676

	std error
	
	
	
	
	
	
	
	
	
	
	

	x2 (H0 = α)
	
	
	
	
	
	
	
	
	
	
	

	
	17.403
	21.233
	27.694
	3.426
	8.726
	29.776
	21.886
	78.595
	46.530
	8.080
	39.355

	std error
	0.000
	0.000
	0.000
	0.062
	0.003
	0.000
	0.000
	0.000
	0.000
	0.004
	0.000

	
	
	
	
	
	
	
	
	
	
	
	

	α

(Policy)
	
	
	
	
	
	
	
	
	
	
	

	
	0.028
	0.072
	0.004
	0.027
	0.031
	0.108
	0.093
	0.081
	0.114
	0.023
	0.281

	std error
	
	
	
	
	
	
	
	
	
	
	

	x2 (H0 = α)
	
	
	
	
	
	
	
	
	
	
	

	
	16.953
	21.214
	29.861
	14.848
	1.904
	28.086
	25.614
	89.127
	46.773
	6.949
	37.883

	std error
	0.000
	0.000
	0.000
	0.000
	0.168
	0.000
	0.000
	0.000
	0.000
	0.008
	0.000

	Notes:  Factor loading coefficients α are from each of the lending and policy equations in the co -integrating system taken from the α matrix estimated by the Johansen procedure. Tests for weak exogeneity: if  α (lending) is significantly different from 0 and α (policy) is not significantly different from 0, then we cannot reject the hypothesis that the policy rate is weakly exogenous.


Table 19.20 Test for Weak Exogeneity for the Savings Rate Series for the Total Period (January 1985 to January 2004)

	
	Austria
	Belgium
	Finland
	France
	Germany
	Greece
	Ireland
	Italy
	Netherlands
	Portugal
	Spain

	α
(Retail)
	
	
	
	
	
	
	
	
	
	
	

	
	-0.072
	-0.065
	-0.104
	-0.293
	-0.093
	-0.132
	-0.179
	-0.171
	-0.112
	-0.173
	-0.151

	std error
	
	
	
	
	
	
	
	
	
	
	

	x2 (H0 = α)
	
	
	
	
	
	
	
	
	
	
	

	
	9.679
	31.447
	44.969
	31.569
	38.833
	4.766
	40.291
	33.022
	7.948
	7.084
	42.125

	std error
	0.002
	0.000
	0.000
	0.000
	0.000
	0.029
	0.000
	0.000
	0.005
	0.008
	0.000

	
	
	
	
	
	
	
	
	
	
	
	

	α

(Policy)
	
	
	
	
	
	
	
	
	
	
	

	
	0.029
	0.044
	0.026
	0.047
	0.041
	0.038
	0.047
	0.098
	0.053
	0.085
	0.030

	std error
	
	
	
	
	
	
	
	
	
	
	

	x2 (H0 = α)
	
	
	
	
	
	
	
	
	
	
	

	
	9.175
	40.049
	43.783
	30.373
	43.755
	3.760
	36.666
	31.904
	7.759
	8.585
	43.579

	std error
	0.002
	0.000
	0.000
	0.000
	0.000
	0.052
	0.000
	0.000
	0.001
	0.003
	0.000

	Notes:  Factor loading coefficients α are from each of the savings and policy equations in the co -integrating system taken from the α matrix estimated by the Johansen procedure. Tests for weak exogeneity: if  α (saving) is significantly different from 0 and α (policy) is not significantly different from 0, then we cannot reject the hypothesis that the policy rate is weakly exogenous.


Table 19.21 Test for Weak Exogeneity for the Savings Rate Series for the pre-Euro Period (January 1985 to December 1999)

	
	Austria
	Belgium
	Finland
	France
	Germany
	Greece
	Ireland
	Italy
	Netherlands
	Portugal
	Spain

	α
(Retail)
	
	
	
	
	
	
	
	
	
	
	

	
	-0.077
	-0.117
	-0.121
	-0.166
	-0.111
	-0.138
	-0.189
	-0.115
	-0.046
	-0.169
	-0.105

	std error
	
	
	
	
	
	
	
	
	
	
	

	x2 (H0 = α)
	
	
	
	
	
	
	
	
	
	
	

	
	12.021
	12.296
	37.170
	20.469
	28.772
	1.769
	77.866
	41.157
	3.821
	11.995
	42.763

	std error
	0.001
	0.000
	0.000
	0.000
	0.000
	0.184
	0.000
	0.000
	0.051
	0.000
	0.000

	
	
	
	
	
	
	
	
	
	
	
	

	α

(Policy)
	
	
	
	
	
	
	
	
	
	
	

	
	0.034
	0.068
	0.010
	0.040
	0.049
	0.053
	0.025
	0.081
	0.014
	0.045
	0.034

	std error
	
	
	
	
	
	
	
	
	
	
	

	x2 (H0 = α)
	
	
	
	
	
	
	
	
	
	
	

	
	2.223
	12.599
	32.908
	20.898
	29.910
	2.508
	91.572
	53.101
	4.701
	12.590
	40.120

	std error
	0.014
	0.000
	0.000
	0.000
	0.000
	0.113
	0.000
	0.000
	0.003
	0.000
	0.000

	Notes:  Factor loading coefficients α are from each of the savings and policy equations in the co -integrating system taken from the α matrix estimated by the Johansen procedure. Tests for weak exogeneity: if  α (saving) is significantly different from 0 and α (policy) is not significantly different from 0, then we cannot reject the hypothesis that the policy rate is weakly exogenous.


Table 19.22 Test for Weak Exogeneity for the Savings Rate Series for the post-Euro Period (January 1999 to January 2004)

	
	Austria
	Belgium
	Finland
	France
	Germany
	Greece
	Ireland
	Italy
	Netherlands
	Portugal
	Spain

	α
(Retail)
	
	
	
	
	
	
	
	
	
	
	

	
	-0.348
	-0.145
	-0.144
	-0.161
	-0.112
	-0.236
	-0.145
	-0.216
	-0.128
	-0.492
	-0.119

	std error
	
	
	
	
	
	
	
	
	
	
	

	x2 (H0 = α)
	
	
	
	
	
	
	
	
	
	
	

	
	8.653
	21.233
	28.337
	6.604
	18.640
	7.982
	17.109
	36.317
	25.446
	13.809
	23.843

	std error
	0.003
	0.000
	0.000
	0.001
	0.000
	0.005
	0.000
	0.000
	0.000
	0.000
	0.000

	
	
	
	
	
	
	
	
	
	
	
	

	α

(Policy)
	
	
	
	
	
	
	
	
	
	
	

	
	0.077
	0.019
	0.040
	0.007
	0.067
	0.141
	0.063
	0.008
	0.099
	0.296
	0.080

	std error
	
	
	
	
	
	
	
	
	
	
	

	x2 (H0 = α)
	
	
	
	
	
	
	
	
	
	
	

	
	10.758
	21.214
	24.393
	27.003
	34.815
	7.117
	12.723
	46.946
	20.387
	13.416
	22.802

	std error
	0.001
	0.000
	0.000
	0.000
	0.000
	0.008
	0.000
	0.000
	0.000
	0.000
	0.000

	Notes:  Factor loading coefficients α are from each of the savings and policy equations in the co -integrating system taken from the α matrix estimated by the Johansen procedure. Tests for weak exogeneity: if  α (saving) is significantly different from 0 and α (policy) is not significantly different from 0, then we cannot reject the hypothesis that the policy rate is weakly exogenous.


Appendix Table 20 : National interest rates description 

	Country
	Mortgage Rate
	Consumer Lending Rate
	Short t-Medium term loans to enterprises
	Saving’s Account’s Rate

	AT
	Loans for house purchase at variable rate


	Consumer credit


	Loans to enterprises


	Savings deposits with maturity up to 12 months

	BE
	Mortgage loans with amortisation


	Loans with a flat charge rate (fixed)
	Term loan (6 months)
	Savings deposits



	FI
	Housing loans to households


	Consumer credits to households
	Lending to enterprises
	Time deposits subject to withholding tax

	FR
	Fixed rate housing loans to households


	Personal loans and other loans over FRF 10,000
	Short-Medium -term loans


	Savings passbooks



	DE
	Mortgage loans (5 years fixed rate)


	Instalment credits for amounts between DEM

10,000 and DEM 30,000
	Wholesale current account credit, DEM 1 million up to DEM 5 million


	Savings account redeemable with notice period of 3 months and higher rates of return, duration up to1 year



	GR
	Mortgage loans with maturity over 5 years


	Personal loans


	Short-term loans to enterprises: general rate on working capital
	Deposits with agreed maturity of 12 months

	IE
	Variable mortgage lending to households


	Overdrafts and term loans - A

rate/lending to consumers


	Term loans over 1 year and up to 3 years - AA rate/ lending to firms
	Clearing banks demand deposits under IEP 5,000 – households

	IT
	Loans over 18 months to

Households


	Interest on loans up to 18 months

– all customers
	Minimum rate on loans to firms up to 18 months
	Interest rates on CDs between 18 and 24 months, fixed rates

	NL
	Mortgage loans from credit Institutions


	Bank base rate, customers


	Bank base rate, enterprises


	Time savings deposits – 2 years



	PT
	Loans for house purchase: loans and advances to private individuals with maturity over 5 years


	Loans and advances to private individuals with 2 to 5 years maturity
	Commercial bills to private non-financial enterprises with

91 to 180 days maturity
	Time deposits with 181 days to 1 year maturity



	ES
	Mortgage loans for house purchase

over 3 years year


	Interest rate charged on personal loans over one


	Variable rate; monthly reviewable


	Deposits with maturity over 1 up to 2 years
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� The roots of the European single currency can be traced to the creation of the Latin Monetary Union by Belgium, Italy, Switzerland, Bulgaria and Greece in 1865. In 1925, instability after the first Word War led to its demise. In the period 1865-1925, each country’s coins were made legal tender throughout the member territories (Bainbridge and Teasdale 1995).


� It has generally been suggested that adopting a single currency would reduce transaction costs and provide currency stability that would reduce the costs of doing business across borders, since there would be no longer be currency conversion costs or hedging costs.  In addition, the prices of products and services would become transparent across national borders, and this can be expected to boost price competition and efficiency in the single currency area.


� As indicated by the report of European Commission (1988a). 


� Though several other key regulatory efforts were attempted before the 2nd BD, such as the First Banking Directive (1st BD) of 1977, which allowed cross-country branching under the host country rule, they were ineffective in bridging the differences between national regulatory systems. Under the host country rule, a bank had to obtain permission to operate in a foreign country from by the supervisory agencies of that country.


� Harmonisation should lead to a system where banks operating in several countries face a common set of EU regulations. Mutual recognition implies that the banking country of the home country is sufficient to operate in all EU countries. Finally, home country rule stipulates that foreign owned banks are regulated by their home country and not by the host country.


� For further details see Klaimeir (2001), Kleimeier and Sander (2000), Diez Guardia (2000) and Zimmerman (1995).


� For discussion see Diez Guardia (2000).


� The Barcelona European Council in March 2002 called for a full implementation of measures by 2005.


� According to ECB (2005), in Germany and Italy this can be attributed to a dual banking structure (with both commercial and cooperative banks) among other factors, while in Luxembourg , this is due to many foreign banks providing services to residents, hence understating the level of concentration of banking services to residents.  


� According to US competition authorities, a figure above the threshold value of 1800 indicates a concentrated market  


� See Molyneux et. al. (1994) Bikker and Groeneveld (2000) 


� See Bikker and Haaf (2002), Claessens and Laever (2004)


� See for example studies by Mojon (2000) and De Bondt (2002)


� In other words, the degree to which banks are able to raise prices above some appropriate measure of marginal cost will depend on market concentration, on market share, on the degree of rivalry (in terms of conjectural variations) and on product differentiation.


� See, for example, Domberger (1979; 1980; 1983), Carlton (1986), Alogoskoufis et al. (1990) and  Gorrdon (1990). 


� See, for example, Carlton (1986; 1989) and Hay and Morris  (1991).


� It is usual for the term (p-p*) to be unity so that θ represents the relative cost of price adjustment (Rotemberg 1982b). 


� The value of the intercept coefficient λ is often seen as a proxy of the margin of financial institutions. For example suppose there was complete pass-through i.e. β = 1, then the intercept term λ can be seen as a measure of the margin for the financial institution, which is the difference between the price and the marginal cost. In this case the intercept would correspond with the spread. However for all retail rates with β < 1, pass-through is less than complete suggesting that if the intercept term remains constant, the margin increases (decreases) when the policy controlled rate decreases (increases). Overall, it can be argued that a decline (increase) in the intercept term can be seen as a reduction (increase) in the mark-up over the marginal costs of funds. 


� Equation (13) allows for feedbacks form Δy to Δx, but does not allow for level feedbacks, and thus assumes that xts are not themselves co-integrated.


� This was the latest available data the time of starting the estimation. 


� See Appendix table 20 for the corresponding definitions of the retail rate series employed


� Country specific policy rate, has been employed for the pre-euro period (January 1985 to December 1998) which was determined by the individual Central Banks and monetary committees of the sample countries. For the post-Euro period (January 1999 to January 2004) the key interest rate (Main Refinancing Operations), determined by the European Central Bank, was employed. 


� Mojon (2000) for example, has specified a VECM model to measure the degree of pass-through for lending and deposit rates for five European countries, namely: Belgium, France, Germany, The Netherlands, and Spain. The study by de Bondt (2002) is conducted with aggregate Euro-area retail bank interest rates on the deposits and loans and is employing average monthly data published by the ECB, including synthetic Euro area data before 1 January 1999. The sample period starts in January 1996 and ends in May 2001. 


�As discussed above the coefficient of the intercept term reflects the margin of the financial institutions of the specific retail rate series and country under consideration. 
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