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Abstract:  

This thesis aims to evaluate if the ECB has been successful in its response to the financial 

crisis that started in 2008.  The interbank market has been at the heart of the crisis and by 

providing unlimited liquidity to banks the ECB effectively stepped in as an intermediary on 

the interbank market. Access to bank credit is an important source of external financing for 

investment, and thus monetary policy transmission channels affecting firms’ investment 

decisions are studied. 

Using a Vector Error Correction Model long- and short- run effects of monetary policy and 

interbank market functionality on the real economy are investigated. The study is done for 

the Euro area aggregate, Finland, France and Germany for the time period 2000-2011. Two 

cointegration relationships between variables in the models in each geographical area are 

found, which allows studying a complete model while restricting the effect of certain 

variables. 

The main results point at the intervention having positive effects on investment and GDP. 

The main effects come from a partial increase in lending to non-financial corporations and 

the ECBs commitment to support financial institutions. Liquidity provided by the ECB has, 

however, not been effectively transferred to the real economy, indicating that the underlying 

problems of adverse selection and credit risk have not been resolved. 
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1 Introduction 

It is widely accepted that monetary policy should not be a means of financial crisis 

resolution per se, but during the recent years extraordinary measures taken by central 

banks around the world tell a different story. As the ECB announced full allotment at 

fixed interest rates to all participants in the main refinancing operations and broadened 

the range of eligible collateral, it effectively stepped in as an intermediary on the 

interbank market. These policies aimed at distressed interbank markets were 

implemented using instruments of standard monetary policy. The actions undertaken by 

central banks in most developed countries were intended to support aggregate demand 

and to countervail the reduction of credit to the private sector by banks 

(Ciccarelli;Maddaloni;& Peydró, 2010). The contribution of this thesis on financial 

crisis and monetary policy is twofold. First, I add to the understanding of the 

transmission of monetary policy by investigating transmission channels in the Euro area 

and how they function during the recent banking crises. I specifically consider effects 

on the real economy by linking transmission through the interbank market, credit 

provision and aggregate investment. Second, I evaluate economic policy making by 

studying the extraordinary support measures taken by the ECB. 

The aim of this thesis is to evaluate the ECBs intervention in the interbank market. This 

is done by studying the long-run relationship between the functionality of the interbank 

market, bank lending and the real economy, and by further studying the short-run 

effects of monetary policy on investment. The main results point at a positive 

relationship between actions of the ECB and the real economy.  

The remainder of this chapter further introduces issues and background that this thesis 

builds on. Chapters 2 and 3 present monetary policy transmission and the role of the 

interbank market as well as the associated previous research. The theoretical framework 

that that formalizes the role of financial intermediaries with the real economy is 

presented in chapter 4. Chapter 5 presents the research method and data. The empirical 

study and results are presented in chapter 6. The results are discussed in detail in chapter 

7, chapter 8 concludes. 
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1.1 Motivation for the study 

The recent financial crisis displays characteristics of disproportionately affecting firms 

through investment, in contrast to consumers. As figure 1 shows Gross capital 

formation (investment) in the Euro area
1
 reacted much more negatively in the recent 

financial crisis than consumption. The same is true for firms’ confidence on their 

economic situation and consumer confidence respectively. The setting is interesting as 

financial crisis are often thought to have effects on growth through both consumption 

and investment. Furthermore, it can be argued that monetary policy transmission 

channels affecting firms rather than consumers might be present. 

 

 

Figure 1. Change in GDP components 

I intend to study the Euro area during years 2000 – 2011. I study the monetary policy 

tools of the ECB, but do not take exchange rate mechanisms into account. By including 

separate studies on Finland, Germany and France I broaden my study to find out if 

country specific differences are present compared to the Euro area aggregate. The 

chosen countries should give some indication to possible differences of small and large 

countries in the Euro area and if differences in the countries´ financial markets are 

connected to operational monetary policy transmission channels. Figure 2 shows the 

average stock market capitalization, credit provided to the private sector and credit 

                                                 
1
 Data is obtained from the Eurostat database. 
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provided by banks to the whole economy in relation to GDP for years 2000 – 2010 for 

the Euro area and respective countries
2
.  

 

Figure 2. Financial market structures 

The figure shows clear differences between geographical areas in question. Compared 

to the Euro area aggregate Finland and France have higher stock market capitalization 

and less credit in the economy, whereas Germany has low stock market capitalization 

and high amounts of credit provided by banks. In addition to internal funds firms 

finance investment by raising additional equity or debt. Figure 2 thus shows differences 

between geographical areas in how firms depend on or have access to different types of 

financing, as well as the extent of credit and the role of the banking system in the 

economy as a whole. 

1.2 Monetary policy in the Euro area 

Monetary policy in the European Monetary Union (EMU) is conducted by the European 

Central Bank (ECB) in cooperation with all national central banks which together form 

the European Central Bank System (ECBS) (ECB, 2011). The ECBs main task is to 

maintain price stability and safeguard financial stability in the Euro area. Conducting 

monetary policy in the Euro area is challenging due to large differences between 

countries in the EMU, resulting to some extent from countries conducting fiscal policy 

independently. An important difference between the ECB and the Federal Reserve in 

the United States is that banking supervision is not the ECBs task. 

                                                 
2
 Data is obtained from the World Bank database. 
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1.2.1 The recent financial crisis 

One particular feature of the recent financial crisis is that the interbank market “froze”. 

As large sub-prime mortgage exposure was discovered thorough the financial system, 

concerns about the creditworthiness of counterparties in the interbank market increased. 

Banks would not lend to each other, and preferred to deposit their overnight funds in the 

ECBs deposit facility even when earning a lower interest rate. Figure 3 shows that after 

the Lehman collapse, banks engaged extensively in liquidity hoarding. It is interesting 

to note that amounts deposited in the ECB have not returned to their pre-financial crisis 

levels, even after the ECB started providing unlimited liquidity, indicating continued 

frictions in the interbank market. 

 

Figure 3. Overnight deposits in the ECB 
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2 Monetary policy transmission 

Monetary policy affects the economy in several ways, for instance interest rates, 

inflation, prices and output.  Monetary policy transmission is defined as 

 “The process through which monetary policy decisions impact on an 

 economy in general and the price level in particular is known as the 

 monetary policy transmission mechanism. The individual links through 

 which monetary policy impulses proceed are known as transmission 

 channels”  (OENB). 

The traditional approach to monetary policy focuses on how the central bank’s actions 

affect households and firms by assuming the existence of only two asset classes, namely 

money and other assets (usually called “bonds”). This view of monetary policy 

transmission is known as the money view or money channel of monetary policy, where 

the central bank has complete control over money supply. The central bank manipulates 

banks’ reserves and deposits thereby affecting the nominal interest rate. As prices in the 

short-run are assumed sticky, changes in nominal interest rates are expected to translate 

into changes of the real interest rate affecting the economy either through aggregate 

demand or/and through aggregate supply. (Bernanke & Gertler, 1995).  

The money view of monetary policy assumes that the central bank has complete control 

over the money supply. Therefore no role for banks, apart from the task of money 

creation, is present in traditional macroeconomic models of monetary policy. The 

assumption that central banks completely control the monetary base is, however, an 

oversimplification since other components of money supply adjust to changes in interest 

rates. The role of banks in monetary policy transmission has been ignored mainly 

because of the assumption that financial market imperfections, like information 

asymmetries, are absent. Furthermore, it is implicitly assumed that loans and “bonds” 

are perfect substitutes. The role of banks has been to handle the lender-borrower 

relationship in microeconomics, whereas macroeconomic models aggregate all different 

claims into a well-functioning and unique market for loanable funds. Arguments that the 

financial capacity, i.e. the aggregate volume of credit that lenders are ready to grant 

borrowers, is more important for macroeconomic performance than money supply and 
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the acceptance that financial market imperfections are present, at least temporarily, have 

fostered alternative views of monetary policy transmission. (Freixas & Rochet, 2008) 

The lending- or credit view of monetary policy transmission was first put forward by 

Bernanke (1983) when he established that the US Great Depression was better 

explained by incorporating a banking system. Similar to the money view, the credit 

view assumes that prices in the short-run are sticky. The differences appear in that 

central banks can directly influence the volume of credit, not money, and that loans and 

“bonds” are imperfect substitutes. (Freixas & Rochet, 2008) Numerous studies on the 

subject have thereafter been published and the debate of how monetary policy affects 

the economy has once more heated up after the financial crisis that started in 2008. The 

fact that banks were at the center, has surely not disproven that financial market 

imperfections exist. The next section provides a more detailed discussion of different 

monetary policy transmission channels with a focus on how they affect firms´ 

investment opportunities. 

2.1 Transmission channels 

The main channels for monetary policy transmission are the Interest Rate Channel 

(IRC) and the Broad credit channel consisting of the Balance sheet, or credit, channel 

and the Bank lending channel. As my thesis investigates investment I focus on factors 

affecting firms’ investment decisions.  

The IRC of monetary policy transmission affects firms’ cost of capital. By controlling 

the policy interest rate central banks alter the borrowers demand for funds, a higher 

interest rate increases borrowing costs and a lower interest rate makes it cheaper to 

borrow. Based on these effects firms with a fixed required rate of return undertaking 

only profitable investments would then in the short-run alter their investment decisions 

(at least partly) according to the cost of capital. (Bernanke & Gertler, 1995) The IRC 

obviously also has cash-flow effects important for firms, a higher interest rate is 

reflected in higher net interest payments (Freixas & Rochet, 2008), and therefore firms 

have less internal funds available for investment. On an aggregate level the IRC 

operates through the IS curve, implying that an increase in interest rates lowers 

aggregate demand and as a consequence reduces inflation and output. (Bernanke & 

Gertler, 1995) 
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The broad credit channel incorporates the banking system and asymmetric information 

as present in the transmission mechanism. It recognizes the external finance premium, 

defined as the difference in firms’ cost of funds raised externally and generated 

internally, as a crucial part of the transmission mechanism. The broad credit channel 

operates through two sub channels; the balance sheet channel and the bank lending 

channel. The balance sheet channel operates through affecting collateral values, i.e. an 

interest rate increase lowers asset values and raises the external finance premium, 

making banks cut back their lending. The bank lending channel is present when banks 

reduce their lending to firms because they are experiencing a liquidity shortage. (Freixas 

& Rochet, 2008) Particularly, if banks cannot costlessly compensate the reduction of 

deposits resulting from a monetary policy tightening with alternative sources of funds 

resulting, a reduction in loan supply is imminent. (Farinha & Marques, 2001) One 

particular puzzle that has emerged is how an initially small adverse shock to the real 

economy is amplified by frictions in the financial market. Mutually reinforcing one and 

other, they lead to a feedback loop creating a financial accelerator that leads to a 

downturn. Due to adverse selection, firms’ ability to borrow depends largely on their 

collateral values. Lower asset values make it more difficult for firms to borrow and as 

financing become even more difficult to obtain investment and output is reduced. 

(Kiyotaki & Moore, 1997) 

2.2 Implementing monetary policy 

Central banks around the world have adopted a common approach to monetary policy 

that involves targeting the value of a short-term interest rate. Central banks aim to 

ensure that relevant market interest rates stay near the target rate. The ability to hit a 

target interest rate consistently plays a critical role in a central bank’s monetary policy 

communication. (Ennis & Keister, 2008) Interbank markets are at the heart of monetary 

transmission, as they facilitate the distribution of liquidity across the financial system 

and the determination of short- and longer- term interest rates (Bindseil & Jabłecki, 

2011a).  

The ECB has several instruments at its disposal for monetary policy implementation, 

the most important being open market operations (OMO), standing facilities and 

minimum reserve requirements. Open market operations play an important role in 
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monetary policy for the purpose of steering interest rates, managing liquidity in the 

market and signaling the stance of monetary policy. The OMOs are divided into four 

categories according to aim, regularity and procedure. The main refinancing operations 

(MRO) are regular liquidity-providing reverse transactions
3
 executed on the basis of 

standard tenders with a weekly frequency and a maturity of normally one week. The 

longer-term refinancing operations are liquidity-providing reverse transactions executed 

on the basis of standard tenders with a monthly frequency and a maturity of normally 

three months. These operations are aimed at providing counterparties with additional 

longer-term refinancing but are not intend to send signals of monetary policy to the 

market. Furthermore, the ECB can conduct fine-tuning operations and structural 

operations. These are irregular procedures aimed at smoothing out unexpected liquidity 

fluctuations in the market and affect the structural position of the Euro system against 

the financial sector. (ECB, 2011) 

The Eurosystem has at its disposal two standing facilities, the marginal lending facility 

and the deposit facility. Standing facilities are used for providing and absorbing 

overnight liquidity, signal the general stance of monetary policy and bound overnight 

market interest rates. Eligible counterparties can lend and deposit overnight at the 

standing facilities normally without restrictions on credit or deposits. The interest rates 

on the facilities provide a ceiling and floor for the overnight interest rate. The 

Eurosystem’s main instrument for stabilizing money market interest rates is, however, 

the minimum reserve system. The ECB requires credit institutions to hold minimum 

reserves on accounts with the national central banks for a maintenance period of 

approximately one month. All counterparties participating in liquidity providing 

operations are subject to high quality collateral requirements. (ECB, 2011) 

Banks hold reserves primarily to satisfy reserve requirements, but the desire to make 

interbank payments also play a role. Since the need for interbank payments is not fully 

predictable, banks face uncertainty about the net outflows from their reserve accounts 

and are often unable to exactly meet reserve requirements. As a consequence, they must 

balance costs and benefits of holding excess reserve balances against the possibility of 

                                                 
3
 An operation whereby the central bank buys or sells assets under a repurchase agreement or conducts 

credit operations against collateral.  



9 

 

being penalized for a reserve deficiency. A bank’s demand for reserves results from 

optimally balancing these two concerns. (Ennis & Keister, 2008) 

Central banks try to reduce reserve demand uncertainty and interest rate volatility in 

order to estimate the appropriate amount of OMOs, reserve maintenance periods being 

the main instrument. Banks are not required to hold a particular quantity of reserves 

each day, but an average level of reserves over the maintenance period. A reserve 

maintenance period gives banks some flexibility in determining when they hold reserves 

to meet their requirements implying that demand for reserves tends to be more elastic, at 

least on the final days of the maintenance period. (Ennis & Keister, 2008) 

2.3 Previous research 

From the perspective of this thesis, research on monetary policy transmission channels, 

effects of monetary policy on the real economy and research on monetary policy 

implementation are of central importance.  

Both the IRC and the broad credit channel have been found present and operating in the 

Euro area. Angeloni et al (2003) find that neither the IRC nor the credit channel is the 

exclusively dominant transmission channel in the Euro area before the launch of the 

euro. Using firm level data they find that the IRC seems to be the main transmission 

channel for the bulk of interest sensitive components of GDP and investment 

movement. The bank lending channel seems to matter in some countries, but not in the 

Euro area as a whole, even though banks dominate the supply of credit in the Euro area. 

Possible explanations that are put forward by the authors are government guarantees to 

support banks, the propensity of banks to operate in networks, and strong borrower-

lender relationships. 

By investigating the effect of monetary policy on bank loan supply Ehrman et al (2002) 

find that aggregate bank lending contracts following a monetary tightening. Their 

results hold true for the whole Euro area as well as on individual country levels. Similar 

results are found by Farinha and Marques (2001) using data from Portugese banks. 

Mojon (2001) studies individual firm data from Germany, France, Italy and Spain, and 

finds that user cost of capital is a significant determinant of firms’ ability to invest. 
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Their study indicates that, at least before the Euro age, an interest rate channel was 

present and active in the EUs four largest economies.  

Angeloni & Ehrman (2003) examine the transmission mechanisms of monetary policy 

on Euro area post 1999 data. Studying lending- and deposit interest rates they find 

evidence that transmission through banks has become more potent and homogeneous 

across countries due to the EMU. By studying how bank lending and deposit rates react 

to changes in money market rates they find evidence of a credit channel, however only 

weak and suggestive since results differ between countries according to average loan 

maturities. In high inflation countries, like Spain and Italy, average loan maturity has 

been shorter compared to low inflation countries, like Germany. Changes in policy 

interest rates tend to generate different cash-flow responses depending on loan maturity 

and whether the contract rate is fixed or floating. Focusing on co-movements of riskless 

short- and long-term interest rates the interest-rate channel appears to have changed 

even before the EMU, and now affects national economies in a broadly similar way.  

Studies investigating monetary policy transmission in Finland, France and Germany 

find evidence of transmission channels being important in different magnitudes. Mojon 

(2000) finds evidence of the existence of both the IRC and the credit channel in France, 

although no one single channel appears to be dominant. In Finland, weak evidence in 

favoring the existence of a bank lending channel is found although government bank 

support measures seem to play an important role for loan supply (Topi & Vilmunen, 

2001), which might support the existence of an IRC. German banks tend to belong to 

networks and the “hausbank
4
” lending relations are often very strong, which could 

explain why corporate borrowers are insulated from credit restrictions. The IRC seems 

to be almost the only relevant channel in explaining monetary policy effects on 

investment, even though monetary shifts appear to alter loan supply 

(Angeloni;Kashyap;Mojon;& Terlizzese, 2003).  

Even though there is broad consensus in the literature that both the IRC and broad credit 

channel operate in developed economies, it is interesting to further consider which 

transmission channel might be dominant in a financial crisis. By studying the effect of 

                                                 
4
 The term Hausbank describes the strong relationship banking between corporate clients and their 

lending bank. 
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banking crises on GDP growth Kroszner, Laeven, and Klingebiel (2007) find that 

externally dependent sectors tend to experience a greater contraction of value added 

during a banking crisis in countries with developed financial systems. They use the ratio 

of private credit to GDP as proxy for the depth of a financial system and control for 

other types of economic distress, such as currency crises and economic recessions. They 

interpret this as evidence of the credit channel being an important transmission channel 

during a financial crisis. Similarly, Dell’Ariccia, Detragiachn and Rajan (2008) have 

studied the effects of banking crises on growth in industrial sectors and find that sectors 

more dependent on external finance saw relatively less growth in value added, capital 

formation, and the number of establishments than sectors less dependent on external 

finance. They interpret this finding as evidence that there is a real cost of banking crises 

and that the measured effect is not just the reflection of balance sheet effects during 

recessions but appears to be special to periods in which banks experienced liquidity and 

solvency problems, which they interpret as evidence highlighting the importance of a 

bank lending channel during a crisis. If bank credit cannot easily be replaced by other 

sources of finance then profitable production activities may be cut back and viable 

investment projects abandoned, leading to a misallocation of resources. 

Investigating the credit channel and the recent financial crisis with a standard VAR 

model using data from the ECB bank lending survey Ciccarelli, Maddaloni and Peydró 

(2010) find that during a financial crisis banks’ abilities and incentives to provide credit 

to the private sector may be impaired by solvency and liquidity problems. Their 

estimation methodology allows disentangling the effects of monetary policy on credit 

supply and credit demand by specifically considering how non-financial borrowers’ and 

lending banks’ balance sheets are affected, in effect separating the balance sheet- and 

bank lending channels. The study finds evidence of loans to non-financial corporate 

borrowers being most affected by restrictions of bank credit supply, due to their average 

shorter maturity and this, in turn, had a negative impact on GDP growth. The study 

points out an important monetary policy transmission mechanism to the real economy 

through banks’ balance sheets and that the same mechanism transmitted the recent 

financial crisis to the real economy. 



12 

 

Problems with empirics encountered in the literature pose some restrictions recognized 

in the general conclusions. First, the fact that using aggregate and firm level data seems 

to yield different conclusions about witch monetary policy transmission channel is most 

relevant is a puzzle not yet solved. Second, central to the work on whether financial 

market imperfections worsen economic downturns is the problem of joint endogeneity, 

i.e. is slower GPD growth due to a financial crisis or is a financial crisis one result of a 

recession. Similarly, when studying the credit channel a key identification challenge is 

whether changes in credit amounts are due to changes in supply or demand. The joint 

endogeneity problem is noticed in broader macroeconomic literature as well, and Vector 

Auto Regressive models are posed as one possible solution which are, in addition to 

standard models based on OLS, popular in the literature. 

Monetary policy implementation is generally seen as quite effectively managed by 

central banks. Recent research in the field has concentrated primarily on implementation 

using the interbank market, and in particular which measures are relevant during a 

crisis. Three main central bank policies recognized are liquidity provision, interest rate 

adjustment and, more recently, the role of standing facilities called the interest rate 

corridor. Freixas, Martin and Skeie (2010) show that when the interbank market is 

confronted with a distributional liquidity- shock, where large disparity between banks’ 

liquidity holding is present, the central bank should lower the interbank rate and during 

an aggregate liquidity crisis central banks should manage the aggregate volume of 

liquidity. It is assumed that banks participating in the MRO of the ECB bid in these 

auctions according to their marginal valuation, the alternative being to obtaining funds 

in the interbank market. Even though MROs are the ECBs main implementation tool, a 

strategic
5
 response during a crisis by banks with no liquidity shortage can distort the 

transmission mechanism. (Cassola;Hortaçsu;& Kastl, 2011) 

A more recent issue of interest is the central banks possibility to conduct monetary 

policy through an interest rate corridor system. The upper and lower bound of the 

corridor is set by the lending- and deposit facilities with the policy rate situated 

                                                 
5
 More precisely, some banks did not experience a change in short-term funding costs from alternative 

sources, probably due to solid balance sheets and no exposure to problematic assets, these bidders 

rationally would have to adjust their bids as a best-response to their “distressed” competitors’ higher 

willingness-to-pay for liquidity provided by the ECB. 
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somewhere in the middle, a symmetric corridor indicates equal spreads between the 

policy rate and the upper and lower bounds. Interest rate corridors allow central banks 

to control the volatility of overnight interest rates. An interest rate corridor allows the 

central bank to loosen or tighten monetary policy without changing its policy rate 

(Berentzen & Monnet, 2008). As one function of interest rate corridors is similar to that 

of reserve requirements, namely to smoothen interest rates around its target, discussion 

has risen in the literature of which the best practice of implementation is (Whitesell, 

2006). 

During normal market conditions the rates forming the corridor are set at “penalty 

levels”, i.e. such that the use of the standing facilities is not attractive relative to market 

rates. The ECB has a fairly wide corridor compared to other central banks, as the 

optimal choice of standing facilities corridor width depends on the preferences of 

minimizing interest rate volatility versus increased interbank market activity (Bindseil 

& Jabłecki, 2011b). During a financial crisis characterized by the break-down of 

interbank markets Bindseil and Jabłecki (2011a) show that the narrower the corridor the 

larger the central bank intermediation volume, the lower the interbank lending volume, 

the higher total intermediation between households and corporates through the financial 

system and the lower the interest rates paid by corporates for obtaining loans. Their 

model assumes that all deposits made by households are lent to corporations and that 

banks differ in their marginal cost for collecting deposits and granting loans, leading to 

intermediation between banks. In a financial crisis higher central bank intermediation 

due to less intermediation between banks results in more efficient transfer of deposits to 

loans, which lowers the borrowing costs for corporations. The model displays a 

particularly interesting trade-off between reviving a malfunctioning interbank market 

and monetary policy effects on the real economy, one the central bank surely must 

consider when deciding on intervention policies. 
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3 The interbank market 

Interbank markets play a key role in the financial system. They are vital for banks’ 

liquidity management, execution of monetary policy and the distribution of liquidity 

across the financial market. Hence, it is important to know the functioning of this 

market and the determinants of the interbank money market interest rate. Unsecured 

markets are particularly vulnerable to changes in the perceived creditworthiness of 

counterparties. In repo transactions, such concerns are mitigated to some extent by the 

presence of collateral. (Heider & Hoerova, 2009) 

Interbank market loans are characterized by the risk banks face. Uncollateralized 

overnight loans are especially sensitive to changes in market conditions. Interbank 

market loans are the simplest way for banks to obtain short-term funding and smooth 

end of day liquidity surpluses or deficits. When making lending decisions banks have to 

account for risks concerning their own liquidity needs and borrower solvency. Liquidity 

or funding risk stems from banks being uncertain of their own liquidity needs during the 

maturity of a loan. In case the bank faces an unexpected negative liquidity shock, like 

sudden large deposit withdrawals, it might be forced to costly liquidation of its own 

long-term assets. Credit risk stems from the borrower’s ability to repay the loan. 

(Freixas & Rochet, 2008) Furthermore, credit risk on the lenders side, due to low 

quality assets, might lead to difficulties in renewing short-term funding. The effect of 

credit risk intensifies when information asymmetries are present. In a worst case 

scenario, the interbank market might collapse due to adverse selection as a result of a 

lemon problem
6
. In an uncollateralized interbank market with severe adverse selection 

problems banks might prefer liquidity hoarding to lending excess reserves in the market, 

leading to a market collapse. (Heider;Hoerova;& Holthausen, 2009) The interbank 

market, like any other financial market, prices risk by demanding a risk premium in 

addition to the risk free return. The relevant measure for the Euro area uncollateralized 

interbank market is widely accepted as the spread between the EONIA
7
 and the ECBs 

policy rate. 

                                                 
6
 Akerlof (1970) demonstrated how adverse selection might lead to a collapse of a used car market when 

the quality of cars was not observable. 
7
 Euro Overnight Index Average, the overnight interest rate. 
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3.1 Previous research 

Research on the interbank market has focused on risk determination and how central 

banks can affect the market. The role of information asymmetries in magnifying these 

effects is a central element of the analysis.  

The interbank market risk spread is determined by factors affecting liquidity- and credit 

risk. Investigating determinants of interbank market rates Beirne et al (2010) find that 

interest rate volatility in the Euro area before the bankruptcy of Lehman Brothers was 

mainly driven by liquidity risk but that credit risk seems to play a more important role 

in the post- Lehman phase. The debate over whether liquidity- or credit risk is the 

dominant driver of interbank market rates is extensive in the literature. Adequate access 

to liquidity is argued to be crucial for banks in order to secure their own funding, this 

being the main driver of interbank risk premiums and that the central bank should focus 

on liquidity provision in a crisis (Eisenschmidt & Tapking, (2009), Michaud & Upper 

(2008), Mizen (2008)). On the other hand, credit risk is found important in a crisis 

(Taylor & Williams, 2009) and in fact being the main reason why the interbank market 

can collapse (Heider;Hoerova;& Holthausen, 2009). These theoretical predictions are 

confirmed by evidence of liquidity hoarding by banks during the recent crisis found by 

Acharya and Merrouche (2010). Furthermore, Heider and Heorova (2009) show that 

accepting a broad range of collateral mitigates tensions in the interbank market. 

The effectiveness of central bank policies during the recent crisis has spanned a large 

literature as well. As liquidity provision has been the main policy response of central 

banks around the world, liquidity risk has not been seen as prevalent but rather credit 

risk. Central bank liquidity provisions have indeed been shown to calm the interbank 

market (Christensen;Lopez;& Rudebusch, 2009) and mitigate funding liquidity risk 

(Beirne;Caporale;& Spagnolo, 2010). Policies that are evaluated by how well they 

mitigate credit risk generally conclude that central banks have been unsuccessful. The 

results hold independent of how measures are specified, i.e. market measures like Credit 

Default Swaps (CDS) or the policy rate - overnight rate spread. Taylor and Williams 

(2009) and Wu (2009) find no significant mitigating effect of the FEDs liquidity 

facilities on the credit risk component of the interbank market spread, Michaud and 

Upper (2008) come to the same conclusion when looking at CDS premia in the US 
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market. A partial explanation for the ineffectiveness of central bank policies are found 

in the literature on asymmetric information and stigma. This explanation rests mainly on 

the idea that banks participating in central bank liquidity operations signal financial 

distress and therefore might not want to participate worsening the adverse selection 

problem in the market. (Ennis & Weinberg (2010), Philippon & Skreta (2011)) 
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4 Theoretical framework 

Equilibrium in the goods market is characterized by demand for goods being equal to 

production. In a closed economy
8
 production is defined as the sum of consumption, 

investment and government spending. Furthermore, investment is equal to savings and 

the above condition is thus known as the Investment-Savings (IS) relation. Aggregate 

consumption is a function of disposable income and aggregate investment is a function 

of the current output level, or sales, and the interest rate. The equilibrium condition is 

given by 

 Y = C(YD) + I(Y,i) + G ,    (1) 

            (+)       (+,-)  

where Y is production or aggregate output, C is consumption given disposable income 

YD, I is investment given current output and the interest rate i, and G is government 

spending. Consumption is increasing in disposable income whereas investment is 

increasing in output and decreasing with the interest rate. Disposable income is the 

difference between income and taxes given by the identity 

 YD   Y – T ,     (2) 

where Y is income and T is taxes. (Blanchard;Amighini;& Giavazzi, 2010) 

The relationship between investment and output can be seen from (1). Firms make 

investment decisions based on sales and the interest rate. Equilibrium in the goods 

market implies that a decrease(increase) in the interest rate increases(decreases) 

investment and thus increases(decreases) output. Similarly, a decrease(increase) in 

demand for goods decreases(increases) investment. (Blanchard;Amighini;& Giavazzi, 

2010) 

In the IS relation above, the interest rate is present only when determining investment. 

The interest rate affects consumers’ preference for liquidity, i.e. money demand through 

the LM
9
 relation. (Blanchard;Amighini;& Giavazzi, 2010) As the focus of this thesis is 

                                                 
8
 Using a closed economy model is motivated as this thesis does not consider exchange rate mechanisms 

or exports/imports, even though the Euro area hardly can be thought of as a closed economy.   
9
 LM stands for Liquidity preference – Money supply. 
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on investment, consumption is not discussed in detail and the LM relation is not 

presented. 

4.1 Investment demand with financial intermediaries 

The role for financial intermediaries, as suppliers of credit, and the external finance 

premium are recognized as important determinants for firms’ investment decisions. 

Banks grant credit based on the amount of collateral firms’ have at their disposal, but 

also consider their desired leverage ratio when deciding on the total outstanding loan 

stock. Blanchard et al (2010) present an extension to the IS model that incorporates both 

firms’ and banks’ capital as well as the external finance premium into the investment 

function in (1). 

Banks pay interest on deposits and demand interest on granted loans, which usually are 

different such that there is a mark-up. As firms are deciding on investment they have to 

consider the interest rate on bank loans consisting of the interest rate paid on deposits 

plus a spread. Investment demand therefore depends on the cost of bank loans, not only 

on the prevailing general interest rate level. Aggregate investment can thus be expressed 

as a function of current output and the interest rate on loans 

 I = I(Y,ρ) ,     (3) 

        (+,-) 

where Y is the level of sales or output and ρ is the interest rate on bank loans. The 

positive sign under Y indicates that investment is increasing with increasing output and 

the negative sign under ρ indicates that increasing cost of bank loans leads to a decrease 

in investment. The cost of bank loans is equal to the interest paid on deposits (i) plus a 

spread (x), formally 

 ρ = i + x .     (4) 

The spread is the external finance premium charged on the loan amount in excess of 

what is guaranteed by firms’ collateral and depends on two factors; banks´ capital (K
B
) 

and firms´ capital (K
F
) 

 x = x(K
B
, K

F
) .    (5) 

           (- , -) 
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Banks must maintain a sufficient level of capital, determined by regulation or in order to 

maintain a desired leverage ratio. If banks’ capital for some reason declines, they need 

to increase capital or decrease assets. As new capital from investors is not immediately 

obtainable, banks often react to capital losses by cutting loan supply and increasing the 

spread demanded on loans. Firms finance the amount of their investments in excess of 

internal funds with loans. Firms’ capital serves as collateral for the loan, which banks 

receive in case of default, but also provides incentives to choose only viable investment 

projects. If firms’ capital for some reason declines, the value of collateral falls making it 

more difficult to borrow and increasing the cost of borrowing.  The spread is affected in 

the same way by a decrease in capital, regardless of whether it is firms’ or banks’ 

capital. For a given interest rate a decline in capital leads to a higher spread, which 

reduces investment and output. Incorporating capital values into the IS relation gives an 

extended form of the equilibrium relationship 

  Y = C(YD) + I[Y,i + x(K
B
, K

F
)] + G .   (6) 

The discussion above specifies how capital values affect both the firms’ access to bank 

credit and cost of external finance, as well as formalizes the role of financial 

intermediaries in the economy. Considering what is stated in previous chapters of this 

thesis, the model gives a formal way of understanding how the recent financial crisis, 

which escalated from relatively small initial capital losses on subprime mortgages to the 

collapse of the interbank market, might be transmitted to the real economy.   
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5 Research method and data 

This thesis investigates long-run relationships between investment, credit provision and 

the functionality of the interbank market, as well as how monetary policy of the ECB 

has affected investment in the Euro area through the different monetary policy 

transmission channels. The research is done with aggregate macroeconomic variables 

and data from monetary policy implementation. In this case, when both long- and short-

run effects are investigated, we need a model that can handle the dynamics of 

macroeconomic relationships and cope with endogeneity. A Vector Autoregressive 

Model (VAR) is thus preferred over a standard multiple regression model. To analyze 

dynamic relationships the VAR is used in an error correction form, with differenced 

variables, resulting in a Vector Error Correction Model (VECM)
10

. Results from a 

VECM are analyzed on the basis that an independent variable affects the dependent 

variable either by pulling it back towards or pushing it away from its equilibrium, or 

steady-state, level. Consequently, a negative sign in front of the coefficient means there 

is a positive relationship between the independent and dependent variable. 

The model is fairly advanced, and is therefore not discussed in depth. An excellent 

reference to issues discussed in this thesis and much more concerning VAR models is 

Juselius (2006).  

5.1 Stationarity and cointegration 

In order to obtain meaningful estimates using time series data stationarity is essential. 

Including non-stationary variables in a regression model might lead to a “spurious 

regression” which might give very misleading results. In this case, the variables are not 

mean-reverting and their test statistics have a very different distribution than when 

assuming normality, and thus cannot be interpreted similarly as conventional test 

statistics. Stationarity implies that characteristics of the variable are not affected by 

time, i.e. the mean, variance and autocovariance is finite and constant across time. A 

stationary process is called integrated of order zero, I(0). If a time series is non-

stationary but becomes stationary after taking its first difference it contains an unit root 

and is said to be integrated of order one, I(1). Series can be integrated of higher orders, 

                                                 
10

 Also known as a Vector Equilibrium Correction Model (Juselius, 2006). 
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but these are seldom used in economic research since the relationships between 

variables become very difficult to give economic interpretations to. (Verbeek, 2008) 

If two non-stationary series, integrated of order one, have a stochastic trend in common, 

a stationary relationship exists between the variables. Thus, two I(1) variables having a 

linear combination that is I(0) are said to cointegrate. Furthermore, if a set of variables 

are cointegrated an error correction representation of the data exists. The idea of 

variables having cointegration relationships is that they can be interpreted as long-run 

equilibrium relationships, simultaneously as the error correction mechanisms shows the 

short-run dynamics consistent with the long-run cointegration relationship. (Verbeek, 

2008) 

5.2 VAR and VECM 

VAR models are multiple equation regressions, which use more than one dependent 

variable, where the time series of vectors of variables are modeled. A VAR model 

describes the dynamic evolution of several variables from their common history. A 

VECM is considered a cointegrated VAR model. A VAR model with two variables 

consists of two equations. If we consider a VAR with two lags and variables X and Y 

the model is given by 

 Yt = α1 + ρ11Yt-1 + ρ12Yt-2 + β11Xt-1 + β12Xt-2 + ε1t ,   

 Xt = α2 + ρ21Yt-1 + ρ22Yt-2 + β21Xt-1 + β22Xt-2 + ε2t ,  (7) 

where α is the intercept, ρ and β coefficients, and ε is the error term. Assuming that Y 

and X are I(1) and cointegrate, we can estimate the model in a VECM form by 

 ΔYt = φ1 + λ1єt-1 + γ11ΔYt-1 + ω11ΔXt-1 + ε1t ,   

 ΔXt = φ2 + λ2єt-1 + γ21ΔYt-1 + ω21ΔXt-1 + ε2t ,  (8) 

where єt-1 is the error correction term, φ is the intercept, λ, γ and ω are coefficients and ε 

is the error term. The error correction mechanism is defined as  

 єt-1 = Yt-1 – α + βXt-1 ,     (9) 
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and it shows how Xt and Yt adjust in the long-run. Furthermore, the coefficient, λ, in 

front of the error correction term shows how fast the process returns to equilibrium, a 

more negative coefficient returns the process faster to its long-run equilibrium. It 

therefore follows, that λ must be negative in order for a long-run equilibrium to exist. In 

models with more than two variables there can exist more than one cointegration vector, 

β, i.e. several equilibrium relations might exist between variables in the model.  

Juselius (2006) presents a more general way of writing a cointegrated VAR with vectors 

according to 

 ΔXt = Γ1ΔXt-1 + … +Γk-1ΔXt-k+1 + ΠXt-1 + μ + єt ,  (10) 

where Π = αβ', is the long-run relationship matrix. Cointegration requires that Π is 

stationary. Then, the α coefficient corresponds to the adjustment coefficient λ in (8) and 

the β coefficient shows how the variables react in the long run equally as in the error 

correction term in (9). The variables short-run adjustment is show by Γ, μ are constants 

and є errors. In applied work, determination of the cointegration rank, i.e. the number of 

cointegration vectors, gives a very practical use to VECM´s. If more than one 

cointegration vector between variables in the model is present, it is possible to use 

economically sensible and statistically well specified models that allow studying the 

dynamic relationships of some variables while restricting the effect of others. In other 

words, it allows to identify long-run relationships between variables in a complete 

model, but to separate the effect of a specific variable. A common way of determining if 

cointegration relationships exist between variables is done using the Johansen 

cointegration test
11

.   

5.3 Data and variables 

Choosing data is far from trivial. The data should represent the theoretical variables that 

are interesting for studdying the underlying economic phenomenon, i.e. the “true” 

variables. It is importaint to realize potential shortcomings in ones data, sofar as the 

interpretation of obtained results migh differ according to data choise for specific 

variables. Data availability is furthermore a restriction. Aggregate data is usually freely 

available, but countries and sources might differ in the available time period or in 

                                                 
11

 See for example Juselius (2006) for details. 
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methodological issues related to data compiling. Often, it is very difficult to obtain data 

representing the “true” variables resulting in the use of proxies.  

The data is collected, based on empirical and theoretical results from previous research, 

to allow constructing variables for specifying factors that have been found to affect the 

economy, bank lending and the interbank market. Data on investment, GDP, loans, 

stock market indices and money stocks is collected for the Euro area, Finland, France, 

and Germany. In addition, data on monetary policy of the ECB and the Eonia
12

 is 

collected for the Euro area. In order to minimize loss of information, all series are 

collected as not seasonally adjusted.  

Data on aggregate investment and GDP is only available on quarterly basis; all other 

variables are available on monthly basis. The quarterly variables are therefore 

transformed to monthly variables by cubic spline interpolation
13

 using Eviews. VAR 

models being quite complex, it can be beneficial to consider results describing 

qualitative rather than strictly quantitative relationships. Therefore, investment, GDP, 

stock market indices, bank lending, MROs and the money multipliers are analyzed in 

logarithmic form in order to interpret possible relationships as relative. 

Investment 

Gross capital formation, i.e. aggregate investment, is assumed to be the variable that is 

most adversely affected by a banking crisis. As figure 1 also shows, investment has 

been one of the primary ways through which negative effects from the recent financial 

crisis have been transmitted to the real economy. It is also the component of GDP that 

should be most responsive to monetary policy. Certainly there are differences between 

countries in question, but on a Euro area aggregate level it seems reasonable to consider 

investment as the variable having the strongest effect on GDP. Data is collected from 

Eurostat
14

 database for the period Q1:1995 – Q3:2011 and is displayed in millions of 

Euros. Gross capital formation might not be a completely accurate measure of firm 

                                                 
12

 Euro OverNight Index Average, the overnight interbank interest rate. 
13

 Cubic spline interpolation is a frequency conversion method often preferred by professional economist 

to linear interpolation. It uses s piecewise third-order polynomial called a spline, instead of a linear 

polynomial, to find values between data points. (Weisstein) 
14

 http://epp.eurostat.ec.europa.eu/portal/page/portal/national_accounts/data/database . 

http://en.wikipedia.org/wiki/Piecewise
http://en.wikipedia.org/wiki/Polynomial
http://en.wikipedia.org/wiki/Spline_%28mathematics%29
http://epp.eurostat.ec.europa.eu/portal/page/portal/national_accounts/data/database
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investment since it includes government spending, which can be influenced by political 

decisions. 

Gross Domestic Product 

GDP is included mainly as a control variable for general economic conditions. In 

addition to describing total economic output GDP should allow for better identification 

of possible cyclical fluctuations in the economy, which might affect investment. When 

included into the regression model, coefficients of GDP that are notably larger than of 

other variables should capture the economy´s general standpoint and variation between 

the sign of the relationship should account for fluctuations. Similarly as investment, 

data is collected from Eurostat database for the period Q1:1995 – Q3:2011 and is 

displayed in millions of Euros. 

Bank lending 

Lending by banks is assumed to be sensitive to interbank market frictions. As banks use 

the interbank market for obtaining short-term funding, banks with difficulties obtaining 

funds might cut down on lending to the real economy. Furthermore, healthy banks 

might cut lending in anticipation of worsening future market conditions. Business loans 

are usually most affected by restrictions of bank credit supply due to the average shorter 

maturity, than for example mortgages. Credit is an important source of financing for 

investment and is assumed to affect aggregate investment either through the lending- or 

balance sheet channel. 

The variable chosen for this study is bank lending to non-financial corporations. The 

data therefore does not include lending to monetary financial institutions, like banks and 

insurance firms, or lending for consumption, like housing. Since banks are financial 

intermediaries, excluding them from the data should provide a more accurate measure 

of financing for investment in production and consumption goods. Furthermore, banks 

are able to finance themselves in more ways than non-financial corporations, for 

example with deposits or through the interbank market. Loans to housing corporations 

are however included in the series. This might pose some questions on the chosen data, 

but it should be a fairly accurate measure of bank lending for investment since housing 

corporations surely use most their bank financing for (replacement)investment like 
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renovations and upgrading of materials. Data is collected from the ECB and the 

respective national central banks for the period January 1999 – October 2011 in the 

form of millions of Euros at end of the period. 

Stock market index 

A stock market index is included as a proxy for collateral values. The indices are total 

return indices displayed in index points. The Euro area stock market index is the MSCI 

EMU index maintained by Morgan Stanley Capital International which measures the 

performance of stocks based in the EMU. The Finnish stock market index is the OMXH 

which measures the performance of stocks listed on the Helsinki stock exchange. The 

French stock market index is the CAC 40 which measures the performance of the 40 

largest companies on the Paris stock exchange. The German stock market index is the 

DAX 30 which measures the performance of the 30 largest companies listed on the 

Frankfurt stock exchange. Data is collected from Thompson-Reuters database for the 

period January 1999 – October 2011 and the reported values are observations at the end 

of each month. 

This variable suffers from obvious shortcomings. First, only listed companies are 

included even though small- and medium sized companies surely rely on bank credit for 

debt financing. Second, real estate is often used as collateral, which could advocate the 

use of an index representing real estate values as proxy for collateral. However, firms 

also use other assets, like financial securities, as collateral which would not be 

accounted for using a narrow real estate index. Third, the indices are not completely 

comparable since The MSCI EMU and OMXH include all stocks on the respective 

markets; the CAC 40 and DAX 30 include only the largest. The reason for choosing 

these indices is mainly due to availability, in addition to the fact that the Helsinki stock 

exchange is much smaller than the others and therefore OMXH is preferred over some 

other index. Despite its shortcomings, the variable should be a sufficient proxy for 

collateral values since the indices are used as benchmarks for the market values in 

question. Stock market indices give a good indication of asset values which should 

reflect collateral values at market prices fairly well. Stock prices also describe equity 

values, i.e. net worth of the company. Thus, the variable might also proxy for a financial 

accelerator effect. 



26 

 

Interbank market risk premium 

For evaluating the measures of the ECB, we need to determine if there is some 

relationship between functionality in the interbank market and the real economy. 

Drawing on previous research, the overnight interbank market interest rate should be 

very close to or equal to the central bank’s policy rate. However, in the Euro area, we 

have constantly observed a spread over the minimum bid rate during the years prior to 

the financial crisis. This risk premium is assumed to indicate frictions in the interbank 

market that might have adverse effects on investment and bank lending. The massive 

liquidity injections by the ECB have been one major force of driving down the interest 

rate spread.  

The variable is constructed by subtracting the minimum bid rate from the Eonia. Data is 

collected from the ECB for the time period January 1999 – October 2011. The Eonia is 

a monthly average and the MBR is the observation at the end of each month. The most 

important qualitative information revealed by the risk premium is the interbank market 

sentiment, i.e. do banks trust each other. This has huge implications for financial 

stability and loss of confidence is understood as triggering the financial crisis. 

Monetary policy implementation instruments 

Three instruments of monetary policy implementation used by the ECB included in this 

study are the minimum bid rate, the main refinancing operations and the interest rate 

corridor between the lending and deposit facilities. The MBR indicates the general 

stance of monetary policy, MROs provide liquidity to the market and the interest rate 

corridor represents the ECBs preference towards interest rate volatility or interbank 

market functionality. The two first are the main policy instruments used by the ECB in 

reaction to the financial crisis whereas the last one might give an indication of whether 

or not interbank market functionality is important for credit supply. These instruments 

were used by the ECB in response to the financial crisis, and including them separately 

might reveal some qualitative information on their different effects. Data is collected 

from the ECB for the period January 1999 – October 2011. MROs are end of month 

observations in millions of Euros, which might not be a perfect measure of liquidity 

provision by the ECB. However, since other variables also are quoted as end-of-period 
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observations it should provide a fairly accurate measure of the relationship between 

variables. The MBR and interest rate corridor are end-of-period observations.  

Money Multiplier 

The money multiplier is a measure of how well liquidity provided by the central bank is 

transferred to the economy. It is represented by the ratio of broad money (M3) to narrow 

money (M1). The ECBs definition of money aggregates is seen in table 1. In general, 

M1 is thought to be the money base controlled by the central bank, whereas M3 

includes money created by banks and other liquid assets close to money. The idea is that 

the larger the ratio, the stronger the multiplier effect resulting in more liquidity being 

transferred to the economy. 

Table 1. Euro area money aggregates 

  M1  M2  M3 

Currency in circulation  X  X  X 

Overnight deposits  X  X  X 

Deposits with an agreed maturity up to 2 years     X  X 

Deposits redeemable at a period of notice up to 3 months     X  X 

Repurchase agreements        X 

Money market fund (MMF) shares/units        X 

Debt securities up to 2 years        X 
 

This variable might not represent the real money multiplier since central bank money is 

usually thought as being only currency in circulation. Since overnight deposits are 

deposits that immediately can be converted to cash or used for cashless payments, the 

money multiplier variable should be a fair representation of how liquidity is transferred 

to the economy.  

Dummy variables 

Including dummy variables in VAR models can significantly improve the reliability of 

the models. Economic and political interventions or reforms frequently show up in the 

data as large shocks, and treating them as statistical nuisance can be a serious mistake 

resulting in violation of normality. Outliers can appear in data without any particular 

reason; therefore, it is important to carefully consider how the dummies are modelled.  

Modelling dummy variables differs depending on if they account for mean-shifts 

(...0,0,0,1,1,1,..), permanent intervention (...,0,0,1,0,0,...) or transitory shocks  
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(0,0,1,-1,0,0,...). Level dummies can equivalently be formulated in differenced form; a 

mean shift becomes a permanent intervention, a permanent intervention becomes a 

transitory shock and a transitory shock becomes a double transitory shock. Adding 

correct dummy variables to a model can mitigate problems arising from autocorrelation 

or heteroskedasticity. (Juselius, 2006)  

Visual inspection of the variables, and in particular their difference form, reveals two 

instances that need to be accounted for by including dummy variables. The first dummy 

variable included for all countries is a dummy for the intervention in the interbank 

market by the ECB. On 8 October 2008 the ECB announced full allotment at fixed 

interest rates to all participants in the MROs and widened the interest rate corridor from 

100 basis points to 200 basis points (ECB, Press Release, 2008).  Figure 4 shows the 

level and difference of the main refinancing operations.  

 

Figure 4. MRO and its difference 

Even though this was the first major intervention in the interbank market in response to 

the financial crisis, the ECB took some minor measures aimed at improving liquidity 

conditions in global financial markets even earlier. The intervention measures were 

adopted as temporary, but as the crisis grew worse new measure, like broadening the 

range of eligible collateral for the MROs and lowering the MBR, were adopted and old 

measures continued. The financial crisis ended in September 2009, but since no rescue 

measures actually were discarded during the sample period, we can treat each of them 

as a permanent intervention. The dummy takes values one from September 2008 to 

September 2009. The idea is to model the period as having monthly permanent 

interventions, which then are included in difference form.  
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The second dummy variable is included for the permanent shock in Finnish Bank 

lending in January 2001. The shock is most likely due to the technology bubble, since 

no similar increase in bank lending is observed for the other countries. The dummy 

takes the value one for January 2001 and zero for all other observations. Figure 5 shows 

the level and difference of Bank lending to non-financial corporations in Finland. 

 

Figure 5. Finnish Bank lending and its difference 

In addition to the above dummies, seasonal dummies are included in the model to 

account for calendar seasonality in the data. 

5.3.1 Descriptive statistics 

Table 2 presents descriptive statistics for data used in this thesis. Besides displaying 

differences in size between geographical areas, investment and GDP do not exhibit any 

peculiar irregularities concerning mean, standard deviation and median. Bank lending in 

Germany has much lower standard deviation compared to the mean than in other 

examined regions, which probably displays the strong banking relations between 

German firms and banks. The interbank market risk premium has a negative mean and a 

positive median, albeit very close to zero which the ECB targets. The standard deviation 

is, however, 0,25 percentage points. This can be considered quite high and certainly 

displays the sensitivity of the unsecure overnight market. The MROs also display high 

standard deviation, which is not surprising since the ECB used MROs for liquidity 

provision in response to the recent financial crisis. Finally, the money multiplier in 

France has been larger than in the other geographical areas. 
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Table 2. Descriptive statistics 

 

5.3.2 Unit root tests 

As discussed above, variables need to be stationary in order to give meaningful results 

when included in regression models. As most economies grow or change over time, it is 

not likely that time series are stationary. This is due to the fact that a constant growing 

process does not have a constant mean (Verbeek, 2008). However, if the variables 

contain a unit root, they become stationary after taking the first difference. There are a 

few ways to determine order of integration and the existence of unit roots in time series. 

I have chosen to use the Augmented Dickey Fuller test and the KPSS test. The ADF has 

the null hypothesis of non-stationarity (contains a unit root) and the KPSS test has the 

null of stationarity (does not contain a unit root). Table 3 shows the results from the unit 

root tests. 

Mean Std. Dev. Median Minimum Maximum

Euro area

Investment 420032,69 52426,72 416523,20 336038,70 521552,40

GDP 2014352,60 243419,15 2016682,30 1550346,44 2372828,10

Bank Lending 3621268,33 838290,75 3309711,00 2344997,00 4877118,00

MSCI EMU 218578,36 52626,98 218351,00 252,32 329753,00

Interbank risk premium -0,07 0,25 0,03 -0,74 0,34

MBR 2,68 1,16 2,50 1,00 4,75

Interest rate corridor 1,88 0,24 2,00 1,00 2,00

MRO 197240,86 70919,11 181500,00 52257,00 337322,00

Money Multiplier 2,24 0,14 2,27 2,01 2,45

Finland

Investment 8183,68 1437,21 7950,11 5801,00 12086,00

GDP 39881,46 5091,11 39578,00 30606,34 48544,26

Bank Lending 40148,65 12563,79 38914,06 19326,06 59739,49

OMXH 11498,92 3464,36 10775,18 6320,86 21221,24

Money Multiplier 1,94 0,17 1,90 1,66 2,40

France

Investment 85584,01 13655,45 84810,00 58523,00 109963,00

GDP 428655,97 48632,71 428479,00 335331,00 499196,00

Bank Lending 617130,16 116341,32 556608,00 448674,00 815932,00

CAC 40 7233,33 1545,91 7172,99 3949,11 10594,30

Money Multiplier 2,75 0,13 2,73 2,49 3,12

Germany

Investment 105816,83 11062,89 106343,87 82890,00 134470,00

GDP 567465,60 42729,60 561280,00 496251,89 657700,00

Bank Lending 775024,75 30304,49 781693,00 696343,00 838739,00

DAX 30 5511,81 1391,85 5674,15 2423,87 8067,32

Money Multiplier 2,13 0,23 2,11 1,72 2,51
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Table 3. Unit root tests 

 

Besides a few exceptions, both the ADF test and the KPSS test indicate all variables 

being integrated of order one. The ADF test shows Bank lending in the Euro area and 

France to be integrated of a higher order than one, and in Germany the variable is 

shown to be stationary. The KPSS test, however, shows the variables as integrated of 

order one, and are therefore treated as I(1). For German investment the KPSS test 

rejects stationarity only at the 10 % level, but since the ADF test shows the variable 

being I(1) it is treated as such.  

  

Euro area Finland France Germany

ADF KPSS ADF KPSS ADF KPSS ADF KPSS
Investment I(1) I(1) I(1) I(1) I(1) I(1) I(1) I(1)*

GDP I(1) I(1) I(1) I(1) I(1) I(1) I(1) I(1)

Bank lending I(2) I(1) I(1) I(1) I(2) I(1) I(0) I(1)

Stock market index I(1) I(1) I(1) I(1) I(1) I(1) I(1) I(1)

Interbank risk premium I(1) I(1)

MBR I(1) I(1)

Interest rate corridor I(1) I(1)

MRO I(1) I(1)

Money Multiplier I(1) I(1) I(1) I(1) I(1) I(1) I(1) I(1)

Note: * indicates  that the nul l  of s tationari ty could only be rejected at the 10 % level
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6 The Model 

The VECMs are statistical models assumed to represent reality, which is a strong 

assumption. Building on the extended IS model presented in Blanchard et al (2010) the 

models should allow investigating if a long-run relationship between investment, credit 

and functionality of the interbank market exists. Also, it allows studying how monetary 

policy affects investment in the short-run and how the ECB has succeeded in fighting 

the recent crisis. 

6.1 Specifications 

6.1.1 Variables 

Estimating regressions using VAR models has many useful features. Among others, it 

allows separating variables into endogenous and exogenous. The long-run equilibrium 

relationship is estimated for the endogenous variables, whereas further short-run 

dynamics can be accounted for by including additional variables as exogenous in the 

regression model. The conventional view of economic growth states that long-run 

growth is mainly driven by endogenous characteristics of a country. Monetary policy 

conducted by an independent central bank only has a role in affecting short-term 

economic fluctuations, and thus can be considered exogenous.  

Endogenous variables, for which the long-run relationship is investigated are 

Investment, GDP, Bank lending, Stock market indices and the Interbank market risk 

premium. Investment is the main variable through which a banking crisis might affect 

the economy. To determine if there is a relationship between access to credit and 

investment, Bank lending is included in the model. Two control variables are included: 

GDP to control for cyclical fluctuations in the economy at large and a stock market 

index to proxy for collateral and differences between the countries economic structures. 

Finally, the interbank market risk premium is included to determine if there is a long-

run relationship between functionality of the banking system and investment. 

Exogenous variables in the model are the monetary policy instruments, the money 

multiplier and dummy variables. The minimum bid rate should account for the general 

monetary policy stance, the main refinancing operations should account for liquidity 

provided to the interbank market and the interest rate corridor should account for the 
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ECBs preference of interest rate volatility vs. promoting functionality in the interbank 

market.  These variables are also important for evaluating the ECBs measures during the 

recent financial crisis. The final estimation time period is July 1999 – September 2011 

(T=147). Table 4 summarizes variables used in the models. 

Table 4. Variables in the VECMs 

Variable Abbreviation 
Euro 
area Finland France Germany 

Endogenous   
    Investment d_l_Inv x x x x 

GDP d_l_GDP x x x x 
Bank lending d_l_loans x x x x 
Stock market index d_l_local index x x x x 
Interbank risk premium d_IB_RP x x x x 
    

    Exogenous   
    MBR d_MBR x x x x 

Interest rate corridor d_Interest rate corridor x x x x 

MRO d_l_MRO x x x x 
Money Multiplier d_l_Money Multiplier x x x x 
Intervention Dummy  D1 x x x x 
January 2001 Dummy D_jan_01 

 
x 

  Seasonal Dummies 1-12 S1-12 x x x x 

6.1.2 Lag length 

Determining how many lags to include is important for correctly specifying the 

regression model. Lag length selection is done based on three information criteria; the 

Akaike (AIC), the Schwartz (BIC) and the Hannan-Quinn (HQC) information criteria. 

The idea is to calculate values for all criteria, based on likelihood functions corrected 

for number of estimated parameters, and then choosing the number of lags based on the 

smallest value of each test criterion. By describing how much information is lost when a 

chosen model is used to depict reality, the criterions are used to measure goodness of fit 

of a statistical model. It is worth noting that the test criterions are only valid under the 

assumption of a correctly specified model. (Juselius, 2006) Since VECM use 

differenced variables, the final number of lags will be one less than chosen based on the 

lag length test.  

Juselius (2006) argues that including too may lags in a VAR model might be more 

harmful than choosing a fewer number of lags. A model with a huge number of 
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parameters might make it difficult to identify other misspecifications. Finally, lag length 

selection should always rely on what is economically sensible. Table 5 presents a 

summary of lag selection for each model, the full selection tests for each geographical 

area are found in the appendix. Maximum number of lags that is tested for is 12, i.e. one 

year. 

Table 5. Summary of lag length selection 

  AIC BIC HQC Lags 

Euro area 12 3 6 6 
Finland 12 3 6 6 
France 12 3 6 6 
Germany 10 3 4 6 
 

Numbers below each information criterion shows the suggested lag length and the final 

column shows the chosen lag length. For the Euro area, Finland and France the AIC 

suggests the maximum amount of lags while the BIC suggests 3 and the HQC 6. Lag 

length is chosen to 6, mainly because the AIC suggests maximum lag length and a lag 

of two quarters, i.e. 6 months, seem economically sensible for the models in question. 

Furthermore, the BIC value suggesting 3 and 6 lag are in these cases very close to each 

other. For Germany, the AIC suggests 10 lags, the BIC 3 and the HQC 4 lags. The 

values of the 6
th

 and 10
th

 lag suggested by the AIC and 4
th

 and 6
th

 lag suggested by the 

HQC are practically equal, whereas the values for the BIC decreases as lag length 

increases. Drawing on the same reasoning as with the other countries, a lag length of 6 

is chosen also for Germany. 

6.1.3 Cointegration test 

Testing for cointegrating between time series is done with the Johansen cointegration 

test
15

. If one cointegration relationship is found, a stationary relationship exists between 

the non-stationary variables and we can study how investment is affected by the other 

variables in the model. If two cointegration vectors are found, it might display some 

simultaneous relationships between variables in addition to the individual effects they 

display. If three or more cointegration relations are identified, it is difficult to give an 

economic interpretation to what kind of relationships they characterize. If two 

                                                 
15

 See for example Juselius (2006) for details on the Johansen cointegration test. 
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cointegration relationships are found, it allows modelling the VECM so that long-run 

relationships between the variables can be studied but should make it possible to 

separate the plausible co-movements of investment and GDP. 

The null hypothesis of the Johansen cointegration test is that there exists “r” number of 

cointegrating vectors. The test is done using the Trace statistic and the maximum 

eigenvalue statistic (Lmax), a p-value of 5 % is the decision criterion. The test 

procedure starts at the null of r=0, and rank is chosen when the null no longer can be 

rejected. Table 6 presents the cointegration test for the Euro area. 

Table 6. Cointegration test for the Euro area 

Cointegration   Trace   Lmax 
 Rank Eigenvalue test p-value test p-value 

0 0,3238 138,4000 0,0000 57,5140 0,0000 
1 0,3005 80,8880 0,0000 52,5430 0,0000 
2 0,0960 28,3450 0,0739 14,8360 0,3131 
3 0,0713 13,5090 0,0970 10,8750 0,1628 

4 0,0178 2,6339 0,1046 2,6339 0,1046 
 

Both test statistics indicate two cointegration relationships, and the rank is thus chosen 

to be two. Table 7 presents the cointegration test for Finland. 

Table 7. Cointegration test for Finland 

Cointegration   Trace   Lmax 
 Rank Eigenvalue test p-value test p-value 

0 0,2882 102,7700 0,0000 49,9810 0,0001 
1 0,1618 52,7920 0,0146 25,9370 0,0783 
2 0,1214 26,8550 0,1077 19,0290 0,0972 
3 0,0392 7,8257 0,4914 5,8816 0,6339 
4 0,0131 1,9442 0,1632 1,9442 0,1632 

 

The trace statistic suggests two cointegration relationships, while the maximum 

eigenvalue statistic suggests only one cointegration relationship. The p-value for the 

Lmax test is however close to 5 %, and therefore the cointegration rank is chosen to be 

two. Table 8 presents the cointegration test for France.  
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Table 8. Cointegration test for France 

Cointegration   Trace   Lmax 
 Rank Eigenvalue test p-value test p-value 

0 0,2437 109,8600 0,0000 41,0680 0,0038 
1 0,1996 68,7920 0,0001 32,7280 0,0076 
2 0,1169 36,0650 0,0076 18,2820 0,1225 
3 0,0829 17,7830 0,0206 12,7280 0,0854 
4 0,0338 5,0545 0,0246 5,0545 0,0246 

 

The trace test indicates more than four cointegration relations, while the Lmax test 

suggests two cointegration relationships. Relying on the Lmax statistic and economic 

intuition, the rank is chosen to be two. Finally, results for cointegration relations within 

the German data are presented in table 9. 

Table 9. Cointegration test for Germany 

Cointegration   Trace   Lmax 
 Rank Eigenvalue test p-value test p-value 

0 0,2799 104,0700 0,0000 48,2690 0,0002 
1 0,2035 55,7970 0,0065 33,4440 0,0057 
2 0,1150 22,3530 0,2882 17,9500 0,1354 
3 0,0256 4,4030 0,8637 3,8193 0,8703 
4 0,0040 0,5837 0,4449 0,5837 0,4449 

 

Both test statistics indicate two cointegration relationships, rank is chosen accordingly.  

The tests indicate quite clearly the existents of two cointegration relationships in the 

models, even though the results of Finland and France are somewhat questionable. This 

makes economic sense since aggregate investment and GDP are closely related and 

surely to some extent correlated. It must be pointed out, however, that the relations 

found can instead concern other variables in the data. 

6.2 Results 

This thesis focuses on long-run relationships for investment, short-run effects on 

investments, bank lending and the Euro area interbank market, and on evaluating 

measures taken by the ECB during the recent financial crisis. Accordingly, not all 

equations from the full models are presented. The following sections present the results 
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from estimations of all long-run relationships, all short run results for investment and 

bank lending, and the interbank market risk premium in the Euro area. 

The long-run relationships are characterized by the unrestricted cointegration vectors in 

table 10 

Table 10. Unrestricted cointegration vectors 

ECM_1 ECM_2 

β11Inv β21Inv 

β12GDP β22GDP 

β13Loans β23Loans 

β14Local index β24Local index 

β15IB_RP β25IB_RP 

β16C β26C 
 

that should be interpreted as; ECM_1 

 Inv = β12GDP + β13Loans + β14Local index + β15IB_RP + β16C , (11) 

and ECM_2 

 GDP = β21Inv + β23Loans + β24Local index + β25IB_RP + β26C . (12) 

As variables are in logarithmic terms, except IB_RP that is expressed in percent, the 

first equation shows the relative change in investment as a result of a relative change in 

the other variables. Similarly, the second equation shows the relative change in GDP as 

a result of a change in the other variables. C is a constant. As two cointegration vectors 

were found, the first vector restricts the effect of GDP to zero and the second vector 

restricts the effect of investment to zero. This means that the first equation shows the 

effect on investment, while ignoring GDP, and the second equation shows the effect on 

GDP, while ignoring investment.  

Table 11 shows the full Finnish VECM. All other models follow a similar structure and 

all the regression results are found in the appendix. 
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Table 11. The full Finnish Vector Error Correction Model 

 

Equation 1 Equation 2 Equation 3 Equation 4 Equation 5

∆Inv ∆GDP ∆Loans ∆OMXH ∆IB_RP

α11ECM_1 α21ECM_1 α31ECM_1 α41ECM_1 α51ECM_1

α12ECM_2 α22ECM_2 α32ECM_2 α42ECM_2 α52ECM_2

+ + + + +

Γ11∆Invt-1 Γ21∆Invt-1 Γ31∆Invt-1 Γ41∆Invt-1 Γ51∆Invt-1

Γ12∆Invt-2 Γ22∆Invt-2 Γ32∆Invt-2 Γ42∆Invt-2 Γ52∆Invt-2

Γ13∆Invt-3 Γ23∆Invt-3 Γ33∆Invt-3 Γ43∆Invt-3 Γ53∆Invt-3

Γ14∆Invt-4 Γ24∆Invt-4 Γ34∆Invt-4 Γ44∆Invt-4 Γ54∆Invt-4

Γ15∆Invt-5 Γ52∆Invt-5 Γ35∆Invt-5 Γ45∆Invt-5 Γ55∆Invt-5

Γ16∆GDPt-1 Γ26∆GDPt-1 Γ36∆GDPt-1 Γ46∆GDPt-1 Γ56∆GDPt-1

Γ17∆GDPt-2 Γ27∆GDPt-2 Γ37∆GDPt-2 Γ47∆GDPt-2 Γ57∆GDPt-2

Γ18∆GDPt-3 Γ28∆GDPt-3 Γ38∆GDPt-3 Γ48∆GDPt-3 Γ58∆GDPt-3

Γ19∆GDPt-4 Γ29∆GDPt-4 Γ39∆GDPt-4 Γ49∆GDPt-4 Γ59∆GDPt-4

Γ110∆GDPt-5 Γ210∆GDPt-5 Γ310∆GDPt-5 Γ410∆GDPt-5 Γ510∆GDPt-5

Γ111∆Loanst-1 Γ211∆Loanst-1 Γ311∆Loanst-1 Γ411∆Loanst-1 Γ511∆Loanst-1

Γ112∆Loanst-2 Γ212∆Loanst-2 Γ312∆Loanst-2 Γ412∆Loanst-2 Γ512∆Loanst-2

Γ113∆Loanst-3 Γ213∆Loanst-3 Γ313∆Loanst-3 Γ413∆Loanst-3 Γ513∆Loanst-3

Γ114∆Loanst-4 Γ214∆Loanst-4 Γ314∆Loanst-4 Γ414∆Loanst-4 Γ514∆Loanst-4

Γ115∆Loanst-5 Γ215∆Loanst-5 Γ315∆Loanst-5 Γ415∆Loanst-5 Γ515∆Loanst-5

Γ116∆OMXHt-1 Γ216∆OMXHt-1 Γ316∆OMXHt-1 Γ416∆OMXHt-1 Γ516∆OMXHt-1

Γ117∆OMXHt-2 Γ217∆OMXHt-2 Γ317∆OMXHt-2 Γ417∆OMXHt-2 Γ517∆OMXHt-2

Γ118∆OMXHt-3 Γ218∆OMXHt-3 Γ318∆OMXHt-3 Γ418∆OMXHt-3 Γ518∆OMXHt-3

Γ119∆OMXHt-4 Γ219∆OMXHt-4 Γ319∆OMXHt-4 Γ419∆OMXHt-4 Γ519∆OMXHt-4

Γ120∆OMXHt-5 Γ220∆OMXHt-5 Γ320∆OMXHt-5 Γ420∆OMXHt-5 Γ520∆OMXHt-5

Γ121∆IB_RPt-1 Γ221∆IB_RPt-1 Γ321∆IB_RPt-1 Γ421∆IB_RPt-1 Γ521∆IB_RPt-1

Γ122∆IB_RPt-2 Γ222∆IB_RPt-2 Γ322∆IB_RPt-2 Γ422∆IB_RPt-2 Γ522∆IB_RPt-2

Γ123∆IB_RPt-3 Γ223∆IB_RPt-3 Γ323∆IB_RPt-3 Γ423∆IB_RPt-3 Γ523∆IB_RPt-3

Γ124∆IB_RPt-4 Γ224∆IB_RPt-4 Γ324∆IB_RPt-4 Γ424∆IB_RPt-4 Γ524∆IB_RPt-4

Γ125∆IB_RPt-5 Γ225∆IB_RPt-5 Γ325∆IB_RPt-5 Γ425∆IB_RPt-5 Γ525∆IB_RPt-5

Γ126∆MBR Γ226∆MBR Γ326∆MBR Γ426∆MBR Γ526∆MBR

Γ127∆Interest rate corridor Γ227∆Interest rate corridor Γ327∆Interest rate corridor Γ427∆Interest rate corridor Γ527∆Interest rate corridor

Γ128∆MRO Γ228∆MRO Γ328∆MRO Γ428∆MRO Γ528∆MRO

Γ129∆Money Multiplier Γ229∆Money Multiplier Γ329∆Money Multiplier Γ429∆Money Multiplier Γ529∆Money Multiplier

+ + + + +

φ11D1 φ21D1 φ31D1 φ41D1 φ51D1

φ12D_jan_01 φ22D_jan_01 φ32D_jan_01 φ142D_jan_01 φ52D_jan_01

φ13S1 φ23S1 φ33S1 φ43S1 φ53S1

φ14S2 φ24S2 φ34S2 φ44S2 φ54S2

φ15S3 φ25S3 φ35S3 φ45S3 φ55S3

φ16S4 φ26S4 φ36S4 φ46S4 φ56S4

φ17S5 φ27S5 φ37S5 φ47S5 φ57S5

φ18S6 φ28S6 φ38S6 φ48S6 φ58S6

φ19S7 φ29S7 φ39S7 φ49S7 φ59S7

φ110S8 φ210S8 φ310S8 φ410S8 φ510S8

φ111S9 φ211S9 φ311S9 φ411S9 φ511S9

φ112S10 φ212S10 φ312S10 φ412S10 φ512S10

φ113S11 φ213S11 φ313S11 φ413S11 φ513S11
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6.2.1 Long-run relationships 

This section presents the cointegration vectors for the Euro area, Finland, France and 

Germany. Since the prime interest in this thesis is on investment, only the ECM_1 is 

discusses for all models. The ECM_2 is only commented on in brief. Table 12 shows 

the cointegration vectors for the Euro area. 

Table 12. Cointegration vectors for the Euro area 

 

As noted earlier, a long-run relationship between variables in the beta vector exists if 

the error correction mechanism is significant and negative. The first equation finds all 

variables significant. All coefficients have a negative sign indicating that they have a 

positive relationship with investment and thus positively affect the equilibrium growth 

of aggregate investment. More lending to non-financial corporations leads to more 

investment. Collateral seems important as the stock market index is significant. The 

interbank risk premium is not as straight forward to interpret. At first, one could draw 

the conclusion that a higher risk premium means more investment. This could be due to 

a higher loan demand increasing the price for money, but since a long-run relationship 

is investigated this does not seem plausible. The Eonia fluctuates around the minimum 

bid rate, which means that the risk premium can be positive or negative. The ECB has 

chosen a fairly wide interest rate corridor (Bindseil & Jabłecki, 2011b), indicating 

preference of interbank market functionality over interest rate volatility. Therefore, a 

functioning interbank market seems to have a positive relationship with investment. 

Further, recognizing that a liquid interbank market signals trust between banks and 

ECM_1 ECM_2

l_Inv_EA 1,0000 0,0000

(0,0000) (0,0000)

l_GDP_EA 0,0000 1,0000

(0,0000) (0,0000)

l_Loans_EA -0,6836 *** -0,6698 ***

(-0,016396) (-0,041498)

l_MSCI_EMU -0,0490 *** -0,3031 ***

(-0,023586) (-0,059693)

IB_RP -0,2767 *** -0,4648 ***

(-0,023826) (-0,060301)

Note: ** and *** indicate s igni ficance level  of  5 % and 1 % respectively,

s tandard errors  in parentheses
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functionality of the banking system, we could conclude that minimizing frictions in the 

banking system is important for aggregate investment.  

The error correction terms
16

 for the first cointegration vector, however, are insignificant 

and thus do not show that a long-run relationship exists for any of the three equations, 

making it impossible to view the results as true. For the ECM_2, the error correction 

term in the Bank lending equation is, however, significant and negative. This indicates 

that some effect on the real economy (GDP) comes via bank lending to corporations, 

even if a clear relationship with investment is not observable. This might be due to 

aggregate investment not representing firm investments correctly, but it indicates that 

the amount of available credit and functionality of the interbank market, i.e. financial 

intermediation, is important for the real economy in the long-run.  

Table 13 shows the cointegration vectors for Finland. 

Table 13. Cointegration vectors for Finland 

 

The results are similar to what was found for the Euro area as a whole. All variables 

have positive relationships with investment. Since the error correction term is not 

significant and negative in neither the investment nor bank lending equations, no long-

run relations are identified. 

                                                 
16

 See the full VECM in the appendix. 

ECM_1 ECM_2

l_Inv_Fin 1,0000 0,0000

(0,0000) (0,0000)

l_GDP_Fin 0,0000 1,0000

(0,0000) (0,0000)

l_Loans_Fin -0,4786 *** -0,3915 ***

(-0,030305) (-0,013983)

l_OMXH -0,3678 *** -0,0456 ***

(-0,033491) (-0,015453)

IB_RP -0,3189 *** -0,0489 ***

(-0,043132) (-0,019902)

Note: ** and *** indicate s igni ficance level  of  5 % and 1 % respectively,

s tandard errors  in parentheses
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Table 14 shows the cointegration vectors for France. 

Table 14. Cointegration vectors for France 

 

For France, bank lending has a positive relationship with investment, but the stock 

market index has a negative effect in investment and the interbank risk premium does 

not seem to play any role. Again, the error correction terms for both cointegration 

vectors indicate that no long-run relationship exists. 

Finally, table 15 shows the cointegration vectors for Germany. 

ECM_1 ECM_2

l_Inv_FR 1,0000 0,0000

(0,0000) (0,0000)

l_GDP_FR 0,0000 1,0000

(0,0000) (0,0000)

l_Loans_FR -1,4949 *** -1,3183 ***

(-0,20567) (-0,30264)

l_CAC_40 0,5493 *** 0,9471 ***

(-0,16798) (-0,24718)

IB_RP -0,0027 0,3795 **

(-0,15086) (-0,22199)

Note: ** and *** indicate s igni ficance level  of  5 % and 1 % respectively,

s tandard errors  in parentheses
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Table 15. Cointegration vectors for Germany 

 

For German investment, it seems that bank lending is much more important than in the 

countries, as the coefficient is very large. Collateral and the interbank risk premium 

seem to be important as well. As has been the case for Finland and France, the error 

correction terms show that no long-run relationship exists.  

Summing up, no long-run relationship between aggregate investment and variables in 

the models are present. However, for the Euro area aggregate the amount of credit 

provision seems to matter for GDP, which is interpreted as evidence of a long run 

relationship between functioning financial intermediation and the real economy. 

6.2.2 Short-term dynamics 

This section presents results from the VECM short-term dynamics. All full models 

considering the equations that have investment, bank lending and the interbank market 

risk premium (for the Euro area) as the dependent variable are found in the appendix. 

The Euro area 

Equation 1 for the Euro area in the appendix shows how aggregate investment is 

affected by changes in the explanatory variables. Previous (lagged) investment has both 

positive and negative effects on investment, indicating an investment cycle. Not 

surprisingly, the third and fourth lag of the MSCI_EMU index have a negative 

relationship with investment, stock market indices usually indicate quite well in which 

ECM_1 ECM_2

l_Inv_Ger 1,0000 0,0000

(0,0000) (0,0000)

l_GDP_Ger 0,0000 1,0000

(0,0000) (0,0000)

l_Loans_Ger -2,5221 *** -3,2642

(-0,429) (-2,7193)

l_DAX_30 -0,2205 *** 1,8666 ***

(-0,062866) (-0,3985)

IB_RP -0,2880 *** 0,1102

(-0,06916) (-0,43839)

Note: ** and *** indicate s igni ficance level  of  5 % and 1 % respectively,

s tandard errors  in parentheses
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direction the economy is heading. The results are not very strong, which can be 

interpreted as collateral not having a large effect on short term investment. Since bank 

lending does not seem to have an effect on investment, no monetary policy transmission 

channel can directly be observed. The interbank risk premium shows a clear negative 

relationship with investment, even though the effect is much smaller than that of the 

investment cycle. Interest rate volatility or a larger risk premium, signaling distrust in 

the banking system, surely affects short term investment decisions in several ways. The 

most direct negative effects probably come from tightening credit standards by banks 

and delayed investment due to uncertainty by firms. A larger negative premium, on the 

other hand, might signal excess liquidity in the interbank market promoting investment. 

Finally, the intervention dummy has a strong positive relationship with investment, 

indicating positive effects from the ECB rescue measures to the real economy. 

Equation 3 shows how bank lending is affected by changes in the explanatory variables. 

No other variables than the second lag of bank lending seems to have any effect on the 

dependent variable. Equation 5 shows how the interbank risk premium is affected by 

changes in the explanatory variables. The interesting variables to examine in this 

equation are the monetary policy instruments of the ECB. The MBR (p-value = 0,0001) 

and the interest rate corridor (p-value = 0,0278) have a strong positive relationship with 

the interbank risk premium. The interpretation is quite straight forward. A lower MBR 

is associated with looser monetary policy and therefore a reduction in the risk premium. 

A wider interest rate corridor makes the floor and ceiling of the overnight rate lower and 

higher respectively, thus allowing for a larger premium. It is interesting to note that the 

MROs do not seem to have an effect on the risk premium. The intervention dummy is 

significant and displays a positive relationship with the risk premium. The results seem 

counterintuitive, since an intervention in a distressed interbank market can be expected 

to lower a risk premium. Considering what the risk premium variable actually 

represents, we can conclude that after the ECB intervened in the market the Eonia has 

been constantly beneath the MBR. The relationship might actually represent the 

negative risk premium in the interbank market. Due to massive liquidity injections made 

by the ECB, the Eonia has stayed beneath the MBR which can be interpreted as activity 

in the interbank market being minimal. Considering the huge amounts of funds 

deposited in the deposit facilities after the crisis started, we could conclude that liquidity 



44 

 

hoarding continues and the ECB has not been successful in mitigating credit risk in the 

interbank market. 

In addition to the negative relationship found between the interbank market risk 

premium and investment, the general results for the Euro area aggregate do not reveal 

any particularly interesting results. The Money Multiplier does not seem affect any 

variables in the model, which raises some question concerning the accuracy of the 

variable. It is worth noting, however, that the results point at there being a positive 

effect of the ECB rescue measure on investment, which is transmitted through the 

interbank market.   

Finland 

Equation 1 for Finland in the appendix shows how aggregate investment is affected by 

the explanatory variables. The cyclical feature displayed by lagged investment is almost 

exclusive in determining investment. Only the third lag of the interbank risk premium 

seems to have a significant negative relationship with investment. 

Equation 3 displays cyclical behaviour of bank lending as well, shown by GDP. The 

fourth lag of the stock market index has a negative relationship with bank lending. This 

could indicate that demand for bank credit increases when firm value decreases. The 

conclusion remains vague since all other lags of OMXH do not display any significant 

relationship with bank lending. The interbank risk premium shows a clear negative 

relationship with bank lending, displayed by the three first lags being statistically 

significant at the 1 %, 5 % and 10 % level respectively. The conclusion is straight 

forward, higher risk premium leads to less bank lending and a lower, or more negative, 

premium is associated with more lending. The intervention dummy is insignificant. The 

dummy for January 2001 is highly significant indicating it is correctly included in the 

model. 

The ECB rescue measures or monetary policy instruments are not found important in 

the Finnish model. This is however not completely surprising, since it might be difficult 

to identify effects of measures aimed at the whole Euro area having a strong effect when 

examining other variables that are country specific. In general, even though results are 

not as evident on a small country like Finland, they point in the same direction as for the 
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Euro area aggregate. Similarities most clearly displayed are the negative relationship 

between the interbank market risk premium and investment and that no evidence of a 

transmission channel is found. In contrast, a clear negative relationship between the 

interbank market risk premium and bank lending is found.  

France 

Strong cyclical investment behavior is displayed in equation 1 for France in the 

appendix, seen in both lagged investment and GDP, as signs in front of the coefficients 

alter depending on lag. The fourth lags of bank lending and collateral are significant at 

the 5 % level showing a negative relationship with investment. This is hard to interpret; 

it might be the case that bank lending simply is not important for investment in France 

as financing through the stock market is above the Euro area average
17

. The third and 

fourth lags of the interbank risk premium are significant at the 1 % level, showing a 

negative relationship with investment. This is in line with findings for the Euro are and 

Finland, and can be interpreted in similar manner. The MBR and MROs show a weak 

negative relationship with investment, whereas the money multiplier has a weak 

positive relationship with investment. The interest rate corridor shows no significant 

relationship. The relationships might be interpreted as follows; a higher MBR affects 

investment though higher net interest payments and a higher required rate of return. 

MROs, the money multiplier and the interest rate corridor point at the interbank market, 

and correspondingly credit, not being crucially important for investment in France. The 

intervention dummy is significant at the 1 % level and displays a positive relationship, 

i.e. measures during the crisis have positively affected the real economy. The other 

variables in the equation, however, indicate that this is not due to affecting the interbank 

market directly, but rather the result of a credible policy towards maintaining 

functioning financial institutions. 

Equation 3 indicates that bank lending in France is independent of all variables in the 

model, except the third and fifth lags of investment. The relationship is negative and 

could simply be interpreted as “normal” variation in firm loan demand. 

                                                 
17

 See figure 2 for comparison of financial market structures. 



46 

 

The overall results for France show quite different relationships than found in the 

previously examined models. Bank lending is practically unaffected by any variables in 

equation 3 and does not play a crucial role for investment. Investment does not seem to 

be very dependent on credit; rather there are signs of investment being affected through 

the interest rate channel of monetary policy which could to some extent be attributed to 

differences in financial market structure. The interbank risk premium and the 

intervention dummy, however, affect investment similarly compared with the 

previously examined models. The interbank market does not seem to play an important 

role for determining investment in France, and accordingly we might expect that the 

positive effects of the ECB intervention come through other channels. 

Germany 

Equation 1 for Germany in the appendix shows that aggregate investment is to a large 

extent determined by investment cycles. Lagged investment coefficients are highly 

significant displaying both positive and negative relationships with investment 

depending on which lag is considered. Lagged GDP shows similar, but weaker 

relationships. The second and third lags of the interbank risk premium show a negative 

relationship with investment, albeit significant only at the 10 % level. This is in line 

with results from all previously examined models. Bank lending has no significant 

effect on investment. This seems counterintuitive since German firms are known to 

have strong banking relationships and to rely more on bank credit opposed to other 

forms of financing. However, this might be due to investment decisions not being made 

based on access to credit, but on sound judgment of profitable investments. The fact that 

no monetary policy instruments or the money multiplier seem to significantly affect 

investment, could be interpreted as supporting the conclusion. The intervention dummy 

is insignificant, indication no relationship between German investment and the ECBs 

rescue measures being present, which does not seem plausible. The intervention dummy 

can be thought of as representing monetary policy shocks.  Germany is known to be a 

leading nation in the EMU and thus has a big influence on politics in the Euro area. A 
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possible explanation could be that the monetary policy chocks were anticipated
18

, i.e. no 

surprise, and therefore have not had a significant effect on the German real economy. 

Equation 3 shows results for the Bank lending equation. No clear indications of 

investment cycles are present, only the second lag of investment shows a weakly 

significant relationship. The third lag of bank lending is significant at the 1 % level 

indicating a strong negative relationship. More credit in the past quarter is associated 

with less credit in the subsequent quarter. As mentioned earlier, German banks and 

firms usually have strong long-term business relationships, and thus granting credit 

could be assumed dependent on firm characteristics rather than macroeconomic 

conditions. The third lag of DAX 30 shows a significant positive relationship with bank 

lending. This could be interpreted as evidence of a balance sheet channel and financial 

accelerator effect being present in Germany. The first (p-value = 0,014) and fifth (p-

value = 0,0814) lags of the interbank market risk premium show a negative relationship 

with bank lending. The conclusion is similar as for Finland; a higher risk premium leads 

to less bank lending and a lower, or more negative, premium is associated with more 

lending. The MBR has a weak positive relationship with bank lending. As policy rates 

often are increased to slow the pace of a booming economy, the relationship might 

simply be a reflection of this. The interest rate corridor is significant at the 5 % level, 

indicating a positive relationship between functionality of the interbank market and 

bank lending. Finally, neither the MROs, the intervention dummy nor the money 

multiplier display a significant effect on bank lending in Germany. 

German firms are particularly dependent on bank finance
19

, and therefore it is not 

completely surprising that a financial accelerator effect is present in the model. In 

general, we can see that results for Germany differ in quite many aspects compared with 

the other models. However, the negative relationship between interbank market risk 

premium and investment is present also in the German model and a negative 

relationship between Bank lending and the interbank market is found similar to Finland. 

The rescue measures adopted by the ECB do not to have a clear connection with better 
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 Using familiar terms in economics, we could say that the monetary policy shocks had no effect due to 

rational expectations of German firms. 
19

 See figure 2. 
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performance in the German economy through increased bank lending, but seem to affect 

the real economy through signaling commitment to support financial institutions.  

6.2.3 Residual analysis 

Autocorrelation and heteroscedasticity in the residuals might lead to unreliable results. 

The Durbin-Watson test statistic reveals no serious problems with autocorrelation in the 

models. Most values for the test statistics are in the vicinity of 2, and all statistics are 

larger than 1,75. Therefore, the null hypothesis of no serial correlation in the residuals 

cannot be rejected. 

Testing for heteroskedasticity in the models is done with the ARCH
20

 test. The null 

hypothesis is that no ARCH effect is present. Table 16 shows the results (p-values) from 

the ARCH tests. 

Table 16. Tests for heteroscedasticity 

 

The ARCH test indicates presence of heteroscedasticity in the residuals for the 

investment equations for the Euro area, Finland and France. Drawing conclusions from 

the respective equations should be done cautiously. In the other equations, the null of no 

heteroscedasticity cannot be rejected. 

  

                                                 
20

 For more information on ARCH effects see Verbeek (2008). 

Euro area Finland France Germany

Equation 1 0,00115403* 0,000039* 0,0299688* 0,34617

Equation 3 0,46675 0,98611 0,75810 0,72856

Equation 5 0,80282 - - -

Note: * indicates  presence of heteroscedastici ty
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7 Discussion 

The main results from this study are the long-run relationship found between GDP, 

Bank lending and functionality of the Euro area interbank market, and the short-run 

relationship found between investment and performance in the interbank market in all 

examined regions. Depending on region, investment and bank lending display varying 

relationships with monetary policy, and each other. No clear monetary policy 

transmission channel is detected, with the exception of weak evidence in favor of a 

interest rate channel in France. A minor result is that Germany still has a dominant role 

in determining Euro area economic politics, as investment is unaffected by the ECB 

intervention and monetary policy instruments.   

Previous research recognizes different monetary policy transmission channels present in 

the Euro area, varying between individual countries. No evidence of a dominant channel 

in the Euro area aggregate has been found and this thesis, using the latest available data, 

does not indicate the contrary, rather confirming that monetary policy transmission in 

the Euro area remains un-uniform. To the best of my knowledge, monetary policy 

transmission channels have previously not been studied using a VECM. This study finds 

evidence of liquidity in the interbank market having a negative relationship with bank 

lending in Finland and Germany. Results for Finland are consistent with Topi & 

Vilmunen (2001) indicating evidence favoring the existence of a bank-lending channel, 

whereas they for Germany complement the results of Angeloni et al (2003). One 

important explanation for finding evidence of a bank lending channel in Germany is the 

division of the broad credit channel into two the sub channels. This allows for a more 

detailed examination of the credit channel compared to Angeloni et al (2003). For 

France, the results are in line with Mojon (2000) as evidence of an active interest rate 

channel is found. 

The model of Bindseil and Jabłecki (2011a) predicts that in a financial crisis, by 

increasing houshold deposits, a narrower central bank interest rate corridor leads to 

lower borrowing rates for firms, which should be wisible as increased loan demand. By 

increasing central bank intermediation more funds are expected to be channeled to 

corporations as banks do not have to rely on alternative funding exclusively through the 

interbank market. An implicit assumption of their theoretical model is that financial 
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market frictions between banks and between banks and non-financial corporations are 

separate. My study indicates that investment in all examined geographical areas and 

bank lending in Finland and Germany are positively related with larger negative values 

of the interbank market risk premium, a narrower interest rate corridor is thus associated 

with less bank lending and investment. This result is opposite to what is predicted by 

Bindseil and Jabłecki (2011b). Either the width of the interest rate corridor is not 

directly transferred to borrowing- or lending rates in a magnitude strong enough to 

affect supply and demand, or the effect actually displayed in my results stems from the 

fact that financial market frictions in the interbank market are spilled over to financial 

intermediation in the real economy. The latter explanation is supported when bearing in 

mind that liquidity hoarding by banks hinders credit flow to the real economy.  

The interbank market risk premium has a negative relationship with Bank lending to 

non-financial corporations in Finland and Germany. Liquidity in the interbank market, 

characterized by a negative risk premium, has a positive effect on loan supply. 

Ciccarelli et al. (2010) recognizing that banks’ abilities and incentives to supply loans in 

a financial crisis is dependent on solvency and liquidity, most affecting non-financial 

corporate borrowers having a negative effect on Euro area GDP growth. In addition to 

bank lending in Finland and Germany, the interbank market risk premium similarly 

affected investment in all examined geographical areas as well as Euro area aggregate 

GDP in the long-run. The results indicate in line with Ciccarelli et al (2010) that 

liquidity and solvency of banks is important for the real economy’s performance, but 

the effect seems to come only partially from loan supply by banks. A complementary 

effect is attributed to the signaling of functionality in the financial system affecting 

firms’ expectations of the future path of the economy.  

Data validity remains important to consider in light of the results being reliable. 

Heteroscedasticity in all investment equations, except for Germany, raises some 

concerns about the results. However, the results displaying similar relationships 

between variables in all equations can be considered robust. Bank lending equations and 

the interbank market risk premium equations do not to suffer from heteroskedasticity. 

The Durbin-Watson test statistics do no indicate autocorrelation between variables.  
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7.1 Has the ECB been successful? 

The above results point at banking crises having effects on the real economy and the 

monetary policy by the ECB has played a role in mitigating the crisis. Results indicate 

that financial stability is largely connected with a functioning interbank market. In this 

view, the ECBs policy aimed at rescuing distressed interbank markets has been correct 

with respect to effects on the real economy. The intervention dummy variable shows a 

positive significant relationship in most models, supports the conclusion. 

One key message communicated by the ECB was its intention to provide liquidity to the 

financial system. The money multiplier indicates how efficiently liquidity is transferred 

from the financial system to the real economy. Figure 6 shows that after the financial 

crisis started a dip in the money multipliers is clearly observable. Lowered values for 

money multipliers imply a lower multiplier effect and hence inferior liquidity transfer 

from the financial system to the real economy. 

 

Figure 6. Money Multipliers 

Evidently, even though liquidity was provided to the banking system it has not 

stimulated the real economy. Turning back to figure 3, again, might give some 

indication to why this is the case. As, among others, Heider, Hoerova and Holthausen, 

(2009) have pointed out, severe problems with asymmetric information and credit risk 

have made banks unwilling to lend to each other, and consequently funds have not been 

channelled to the real economy. A shock to the interbank market deteriorates banks 
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willingness to lend to each other resulting in liquidity hoarding. In addition to a credit 

crunch, this raises concerns in the real economy about financial market frictions, which 

might lead to a self-fulfilling slowdown in economic activity. If a recession causes firms 

to default on their loans, bank balance sheets deteriorate further leading to amplified 

asymmetric information in the interbank market. If this results in a feedback-loop, it 

could be viewed as an “interbank market financial accelerator”. As liquidity has not 

been transferred to the real economy, we have witnessed a recession in the Euro area 

and continuing liquidity hoarding by banks; the suggested feedback-loop has not been 

prevented by the ECB. 

To summarize, the ECB has been successful in targeting banks’ balance sheets by 

credibly signalling support for financial institutions, through providing unlimited 

liquidity, but has been unsuccessful in mitigating the underlying problems in the 

interbank market which would allow credit to flow to the real economy. It seems as the 

intervention in the interbank market was a correct policy, but measures alleviating 

asymmetric information and credit risk have been insufficient. 
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8 Summary and Conclusions 

During the financial crisis that started in 2008 central banks around the world have 

adopted extraordinary monetary policy measures targeting the banking system. 

Unlimited liquidity provision by the ECB to banks participating in the main refinancing 

operations in effect made the central bank an intermediary in the interbank market. This 

thesis aims at evaluating the ECBs extraordinary measures by investigating the effects 

on the real economy. Monetary policy transmission through the interest rate- and broad 

credit channel should affect investment and consequently GDP. Using a Vector Error 

Correction Model the Euro area, Finland, France and Germany are studied during the 

time period July 1999 – September 2011. 

The main results of this thesis are a long run relationship between GDP, bank lending to 

non-financial corporations and functionality of the Euro area interbank market, and 

short-run relationships between investment and performance in the interbank market in 

all examined regions. Depending on region, investment and bank lending display 

varying relationships with monetary policy, and each other. Consequently, no dominant 

monetary policy transmission channel is found, rater confirmation that monetary policy 

transmission remains un-unified in Euro area. The results indicate that even though 

bank lending is not affected directly by the amount of credit in the financial system, 

short-run investment and long run GDP are negatively related to the interbank market 

risk premium. Because the Eonia fluctuates around the minimum bid rate, the interbank 

market risk premium can have negative values indicating that liquidity in the interbank 

market has a positive effect on investment and GDP. In addition to efficient credit 

transfer to the real economy, a functioning interbank market signals stability in the 

financial sector which is shown to positively affect the real economy.  

A key message communicated by the ECB was to provide unlimited liquidity to in order 

to calm distressed interbank markets. Banks’ abilities and incentives to provide loans is 

largely dependent on liquidity and solvency issues, corporate borrowers being most 

affected by a credit crunch (Ciccarelli;Maddaloni;& Peydró, 2010). In light of the 

results, targeting banks’ balance sheets and signaling commitment in supporting 

financial institutions has been a correct policy by the ECB. However, as liquidity has 
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not been transferred to the real economy, the ECB has been unsuccessful in resolving 

the underlying problem of adverse selection and credit risk in the interbank market.  

The recent financial crisis started from a relatively small shock to banks balance sheets 

triggering a credit crunch to the real economy. A self-enforcing feedback-loop between 

banks’ and non-financial corporations’ balance sheets suggested in this thesis deserves 

further research, as financial intermediation is shown to have long- and short-run 

relationships with GDP and investment respectively. As liquidity hoarding by banks 

continues, a contribution to the discussion of whether monetary policy should be 

conducted using standing facilities could concern limiting deposits in the deposit 

facility, an issue not previously considered. With single monetary policy in the Euro 

area and un-unified transmission channels, a key policy suggestion for the ECB is to 

work towards increasing transparency in the interbank market in order to mitigate 

adverse selection among banks. 
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9 Svensk sammanfattning 

9.1  Introduktion 

Det är allmänt accepterat att penningpolitik inte skall vara ett sätt att lösa finansiella 

kriser, men under se senaste åren har centralbanker runtom världen vidtagit 

extraordinära årgärder som tyder på en annan historia. När Europeiska centralbanken 

(ECB) meddelade om full tilldelning till fast ränta åt alla deltagare i de huvudsakliga 

återfinansieringstransaktionerna och utvidgade mängden godtagbara säkerheter tog den 

rollen som intermediär på interbankmarknaden. Dessa åtgärder var implementerade 

genom att använda standardiserade penningpolitiska verktyg samt riktade mot att stöda 

aggregerad efterfrågan och att motverka bankers åtstramande av krediter till privata 

sektorn (Ciccarelli;Maddaloni;& Peydró, 2010). Syftet med avhandlingen är att 

utvärdera ECBs intervention på interbankmarknaden. Detta görs genom att studera 

långsiktssambandet mellan funktionaliteten av interbankmarknaden, bankers långivning 

och realekonomin samt genom att studera hur penningpolitik påverkar investeringar i 

ekonomin på kort sikt. 

Det är intressant att undersöka hur penningpolitik påverkar investeringar då den senaste 

finanskrisen karakteriserades av att den påverkade företag oproportionellt mycket i 

jämförelse med konsumenter. Figur 1 visar hur bruttoinvesteringar reagerat mycket mer 

negativt i jämförelse till konsumtion i Euroområdet under den senaste finanskrisen och 

därmed är det motiverat att specielt studera penningpolitiska transmissionskanaler som 

påverkar företag snarare än konsumenter. Min undersökning täcker Euroområdet under 

åren 2000 – 2011. Jag undersöker ECBs penningpolitiska verktyg, men beaktar inte 

växelkursmekanismer. Förutom Euroområdet som helhet gör jag separata studier för 

Finland, Frankriket och Tyskland, vilket torde möjliggöra jämförelse mellan stora och 

små Euroländer samt att se om olika strukturer hos finansieringsmarknaderna
21

 är 

knutna till olikt funktionerande penningpolitiska transmissionskanaler. 

9.2 Den penningpolitiska transmissionsmekanismen 

Penningpolitik påverkar ekonomin på flera olika sätt, bl.a. via räntor, inflation, priser 

och produktion. Den traditionella penningnsynen (”money view”) på penningpolitik 
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 Se figur 2. 
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fokuserar på hur centralbanken påverkar hushåll och företag genom antagandet om 

endast två tillgångsklasser; nämligen pengar och övriga tillgångar (ofta kallade 

”obligationer”). Denna syn bygger på att centralbanken har full kontroll över 

penningmängden och påverkar nominella räntenivån genom att manipulera bankers 

reserver och depositioner. På kort sikt är priserna fasta och därmed överförs 

förändringar i nominella räntenivån till den reella räntenivån, vilket påverkar ekonomin 

endera via aggregerat utbud eller -efterfrågan (Bernanke & Gertler, 1995). I den 

traditionella penningsynen betraktas banker endast som intermediärer på en aggregerad, 

homogen och perfekt fungerande lånemarknad och antar därmed att inga friktioner finns 

på den finansiella marknaden, som t.ex. informationsasymmetrier. På senare tid har 

alternativa synsätt på penningpolitiska transmissionsmekanismer utvecklats. Dessa 

bygger på att mängden tillgänglig kredit i ekonomin är viktigare än penningmängden 

(Freixas & Rochet, 2008). Kreditsynen (”credit view”) på penningpolitik skiljer sig från 

penningsynen genom att anta att centralbanken kan påverka mängden kredit, inte 

pengar, och att den aggregerade lånemarknaden består av tillgångar som inte är perfekta 

substitut. 

9.2.1 Transmissionskanaler 

De huvudsakliga penningpolitiska transmissionskanalerna är räntekanalen och den vida 

kreditkanalen, vilken består av balansräknings- och banklånekanalen. Genom 

räntekanalen påverkas företags kapitalkostnad. Genom att kontrollera referensräntan 

påverkar centralbanken låntagares efterfrågan på kredit. En högre (lägre) räntenivå höjer 

(sänker) lånekostnader, vilket gör att företag på kort sikt ändrar sina investeringsbeslut. 

På aggregerad nivå funktionerar räntekanalen genom IS kurvan så att en högre räntenivå 

påverkar ekonomin genom att sänka den aggregerade efterfrågan, vilket minskar 

inflation och produktion. (Bernanke & Gertler, 1995)  

Den vida kreditkanalen inkorporerar banker och asymmetrisk information i 

transmissionsmekanismen samt beaktar det externa finansieringspremiet, definierat som 

kostnadsskillnaden mellan interna och externa medel, som en viktig del av helheten. 

Den vida kreditkanalen består av balansräknings- och banklånekanalen. Effekten genom 

balansräkningskanalen kommer via säkerheter. Då räntan stigen sjunker värdet av 

tillgångar som kan ställas till säkerhet för lån, vilket gör det svårare för företag at skaffa 
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bankfinansiering. Effekten via banklånekanalen kommer då banker lider av 

likviditetsbrist, som resulterar i att de minskar sin långivning. (Freixas & Rochet, 2008) 

Ett särskilt fenomen, som kallas ”financial accelerator”, förklarar hur en liten chock till 

realekonomin förstärks av friktioner på finansmarknaden och leder till en 

självförstärkande feed-back effekt. På grund av advers selektion är företags tillgång till 

lån mycket beroende av värdet på säkerheter och då värdet på tillgångar sjunker blir det 

svårare för företag att skaffa finansiering, vilket leder till färre investeringar och midre 

produktion. (Kiyotaki & Moore, 1997) 

9.2.2 Implementering av penningpolitik 

Penningpolitik implementeras genom att styra värden av korta räntor (Ennis & Keister, 

2008). Här ligger interbankmarknaden i centrum genom att sprida likviditet inom det 

finansiella systemet (Bindseil & Jabłecki, 2011a). ECB har flera verktyg till sitt 

förfogande för att implementera penningpolitik. Öppna marknadsoperationer är till för 

att styra räntor, handha likviditet i det finansiella systemet och sända penningpolitiska 

signaler. För att kontrollera likviditet på marknaden över natten finns två stående 

faciliter, nämligen utlånings- och inlåningsfaciliteten. Räntan på de stående faciliteterna 

sätter en övre och lägre gräns för övernattsräntan, vilket bildar en så kallad 

räntekorridår. Under normala förhållanden ligger räntorna på ofördelaktiga nivåer i 

förhållandet till den rådande marknadsnivån. Kassakrav är till för att beräkna efterfrågan 

i öppna marknadsoperationerna och stabilisera penningmarknadsräntor. 

9.2.3 Tidigare forskning 

Tidigare forskning ger evidens för att både räntekanalen och kreditkanalen funktionerar 

inom Euroområdet. Angeloni et al (2003) finner varken ränte- eller kreditkanalen  

dominerande inom Euroområdet. Banker står för största delen av kreditutbudet och 

därmed är banklånekanalen viktig i vissa länder, dock inte i Euroområdet som helhet. 

Undersökningar som studerar penningpolitisk transmission i Finland, Frankriket och 

Tyskland finner belägg för att olika transmissionskanaler är viktiga i olika stor grad. 

Mojon (2000) finner bevis på att både ränte- och kreditkanalen är funktionerande i 

Frankriket, trots att ingendera verkar vara dominant. I Finland finner Topi & Vilmunen 

(2001) svag evidens för en banklånekanal. Eftersom statsgarantier stöder låneutbudet, 

kan detta ses som stöd för att räntekanalen är funktionerande. Tyska företag har ofta 
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starka bankrelationer vilket gör att de sällan lider av kreditrestriktioner. Därmed finner 

Angeloni et al (2003) att de huvudsakliga effekterna som penningpolitik har på 

investeringar kommer via räntekanalen. 

Genom att undersöka hur en bankkris påverkar BNP visar Kroszner, Laeven och 

Klingebiel (2007) att sektorer starkt beroende av utomstående finansiering påverkas 

värre av en finanskris, vilket de tolkar som evidens för att kreditkanalen är viktig under 

en finanskris. Dell’Ariccia et al (2008)  och Ciccarelli et al (2010) finner att på grund av 

företagslåns kortare löptid påverkas särskilt icke-finansiella företag genom 

banklånekanalen under en finanskris, vilket beror på att bankernas tillgång till likviditet 

och deras betalningsförmåga kan strama åt kreditutbudet. Under en finanskris som 

karakteriseras av att interbankmarknaden kollapsar visar Bindseil och Jabłecki (2011b) 

att en trångare räntekorridor ökar centralbankens förmedlingsvolym vilket bidrar till att 

sänka räntan på företagslån. 

9.3 Interbankmarknaden 

Interbankmarknaden har en central roll för tillhandahållande av likviditet, för att utföra 

penningpolitik och för distribution av likviditet inom det finansiella systemet. Därför är 

det viktigt att känna till determinanter av penningmarknadsräntor, av vilka övernattslån 

utan säkerhet är särskilt känsliga för ändringar i motparters kreditvärdighet. (Heider & 

Hoerova, 2009) Lån på interbankmarknaden karakteriseras av kredit- och likviditetsrisk. 

Kreditrisk beror på låntagarens återbetalningsförmåga, men långivarens kreditvärdighet 

påverkar också dess finansieringskostnad. Likviditetsrisk beror på risken att långivaren 

inte kan möta alla penninguttag under lånets löptid, vilket kan leda till att långivaren på 

ett dyrbart sätt är tvungen att likvidera olikvida medel. Informationsasymmetrier 

intensifierar kreditrisken och kan leda till en kollaps av interbankmarkanden som följd 

av ett lemon-problem, då banker väljer likviditetssamling istället för att låna ut sina 

överlopps medel via interbankmarknaden. (Heider;Hoerova;& Holthausen, 2009) 

Skillnaden mellan Eonia-räntan och ECBs referensränta är allmänt accepterad som det 

relevanta riskpremiet på interbankmarknaden. 

9.3.1 Tidigare forskning 

Frågan om kredit- eller likviditetsrisk är den dominanta drivaren av interbankräntor är 

utförligt debatterad i litteraturen. Tillräcklig tillgång till likviditet är viktigt för att 
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banker kan säkra sin egen finansiering, vilket är den viktigaste determinanten av 

riskpremiet på interbankmarknaden och därmed borde centralbanken fokusera på 

likviditetsprovision under en finanskris (Eisenschmidt & Tapking, (2009), Michaud & 

Upper (2008), Mizen (2008)). Kreditrisk har också visats vara viktig under en kris 

(Taylor & Williams, 2009) och den primära orsaken varför en interbankmarknad kan 

sluta fungera (Heider;Hoerova;& Holthausen, 2009). 

Utvärdering av centralbankers åtgärder under den senaste finanskrisen har visat att 

likviditetstillförsel varit den vanligaste responsen, vilket bidragit till att lugna 

interbankmarknaden genom att motverka likviditetsrisk (Christensen, Lopez & 

Rudebusch, (2009), Beirne, Caporale & Spagnolo, (2010)). Då centralbanker utvärderas 

på basis av att motverka kreditrisk är de allmänna slutsatserna att centralbankerna 

misslyckats; resultaten är desamma oberoende om kreditrisk mätts med kreditswappar 

eller skillnaden mellan övernattsräntan och referensräntan (Taylor & Williams (2009), 

Wu (2009)).  

9.4 Teoretisk referensram 

Jämvikt på varumarknaden karakteriseras av att efterfrågan på varor är lika med 

produktionen. Produktionen är summan av konsumtion, investeringar och de offentliga 

utgifterna, vilket leder till IS-relationen då investeringar antas vara lika med sparandet i 

ekonomin. Blanchard et al (2010) presenterar en utvidgad IS-modell
22

 som inkorporerar 

finansiella intermediärer. Genom att värdet på både bankers och företags balansräkning 

bidrar till mängden av och priset på tillgänglig kredit i ekonomin, visar modellen hur 

effekterna av den senaste finanskrisen kan formaliseras. 

9.5 Metodik och data 

Undersökningen utförs med data på aggregerade makroekonomiska variabler och data 

på implementering av penningpolitik. I denna avhandling undersöks både långsikts- och 

kortsiktsrelationer och därmed behövs en modell som kan handskas med dynamiska 

aspekter av makroekonomiska variabler och handskas med endogenitet. En Vektor 

felkorrigeringsmodell (Vector Error Correction Model, VECM) prefereras därmed 

istället för en standard regression.  
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För att uppnå meningsfulla resultat måste tidsseriedatat vara stationärt. Stationaritet 

innebär att en variabel har konstant medeltal, varians och autokovarians. Om en icke-

stationär tidsserie blir stationär efter differentiering har variabeln en enhetsrot. Om två 

variabler med enhetsrötter har en gemensam stokastisk trend finns ett stationärt 

samband mellan dem, i vilket fall variablerna kointegrerar. Om två variabler 

kointegrerar kan deras samband tolkas som ett långsiktsförhållande, samtidigt som 

felkorrigeringsmekanismen visar den associerade kortsiktsdynamiken. (Verbeek, 2008) 

En vektor felkorrigeringsmodell är en regression bestående av flera ekvationer där 

tidsserier av vektorerna modelleras. Det praktiska med denna modell är att man med 

hjälp av att fastställa antalet kointegrationssamband kan studera det dynamiska 

förhållandet mellan ett antal variabler samtidigt som man kan begränsa effekten av 

andra variabler i den fullständiga modellen. Antalet kointegrationssamband kan 

fastställas med hjälp av Johansens kointegrationstest. (Juselius, 2006) 

9.5.1 Data 

Data på investeringar, BNP, lån, aktiemarknadsindex och penningmängder har samlats 

för Euroområdet, Finland, Frankriket och Tyskland. Data på ECBs penninpolitiska 

instrument och Eonia-räntan samlades för Euroområdet. Data på aggregerade 

investeringar och BNP är endast tillgängligt på kvartalsnivå och har därmed 

transformerats till månatligt data med hjälp av interpolering. De slutliga variablerna 

som inkluderas i undersökningen är bruttoinvesteringar, BNP, banklån åt icke-

finansiella företag, aktiemarknadsindex, interbankmarknadens riskpremium, 

penningmultiplikatorn samt ECBs öppna marknadsoperationer, referensränta och 

räntekorridår. Två dummyvariabler läggs också till: en för ECBs intervention på 

interbankmarknaden och en för chockökningen i Finska bankers långivning år 2001. På 

alla variabler görs också två enhetsrotstest, ADF och KPSS testen, vilka visar att alla 

variabler har en enhetsrot
23

.  

9.6 Modellen 

Att använda en felkorrigeringsmodell är behändigt av många orsaker, man kan bl.a. 

separera variabler i endogena och exogena. Långsiktssambandet estimeras för de 
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endogena variablerna, medan ytterligare kortsiktsdynamiker kan beaktas genom att 

inkludera exogena variabler i regressionsmodellen. Modellens endogena variabler är 

investeringar, BNP, aktiemarknadsindex (som representerar säkerheter) och 

interbankmarknadens riskpremium. Exogena variabler i modellen är instrumenten för 

penningpolitik, penningmultiplikatorn och dummyvariablerna. Den slutliga tidsperioden 

som estimeras är juli 1999 – september 2011 (T=147). Separata regressioner körs för 

respektive geografiskt område. 

Modellen inkluderar fördröjnigar eftersom vektor felkorrigeringsmodellen förklarar 

variablernas utveckling från dess gemensamma historia. Mängden fördröjningar är 

viktigt för att rätt specificera den slutliga modellen. Val av mängden fördröjningar görs 

m.h.a. tre informationskriterier; Akaike (AIC), Schwartz (BIC) och Hannan-Quinn 

(HQC) informationskriterierna. Testen för mängden fördröjningar visar att sex 

fördröjningar väljs för respektive modell. Kointegrationstesten utförs med Johansens 

kointegrationstest. Om ett kointegrationssamband hittas finns det ett stationärt samband 

mellan variablerna i modellen och effekterna på investeringar kan undersökas. Om två 

kointegrationssamband hittas visar det att simultana samband mellan variablerna finns 

utöver de individuella effekterna. Om fler än två kointegrationssamband finns är det 

svårt att ge en ekonomisk tolkning till vad dessa samband egentligen representerar. 

Resultaten från kointegrationstesten visar att det i alla modeller finns två 

kointegrationssamband, vilket möjliggör att studera effekterna som de övriga 

variablerna i modellen har på investeringar samtidigt som effekten av BNP kan 

uteslutas. 

9.6.1 Resultat 

Avhandlingen fokuserar på vilka faktorer som påverkar investeringar och därmed 

presenteras inte alla resultat ur vektor felkorrigeringsmodellen. De obegränsade 

kointegrationsvektorerna för Euroområdet presenteras i tabell 17, 
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Vektor_1 Vektor_2 

β11Inv β21Inv 

β12BNP β22BNP 

β13Lån β23Lån 

β14Lokalt index β24Lockalt index 

β15IB_RP β25IB_RP 

β16C β26C 
 

Tabell 17. Obegränsade kointegrationsvektorer 

 

vilket tolkas som; Vektor_1 

 Inv = β12BNP + β13Lån + β14Lokalt index + β15IB_RP + β16C , (13) 

och Vektor_2 

 BNP = β21Inv + β23Lån + β24Lokalt index + β25IB_RP + β26C . (14) 

Alla variabler är logaritmerade, förutom interbankmarknadens riskpremium som är 

uttryckt i procent. Den första vektorn begränsar effekten av BNP till noll och den andra 

vektorn begränsar effekten av investeringar till noll.  

9.6.2 Långsiktssamband 

För att resultaten skall kunna tolkas som långsiktiga samband bör 

felkorrigeringsmekanismen vara statistiskt signifikant och negativ. Endast ett 

långsiktssamband hittas, nämligen det i den andra kointegrationsvektorn i Euroområdets 

ekvation för Bankers långivning. Detta tyder på ett positivt långsiktigt samband mellan 

realekonomin (BNP), tillgången till kredit, säkerheter och funktionaliteten på 

interbankmarknaden, även om effekten inte tydligt syns på investeringar. 

Interbankmarknadens riskpremium har ett positivt samband med BNP, vilket kan verka 

förvirrande. Men eftersom riskpremiet kan vara negativt tyder det på att likviditet på 

interbankmarknaden har en positiv effekt på realekonomin. 

9.6.3 Kortsiktsdynamik 

I alla geografiska områden finns tydliga tecken på att investeringar går i cykler, vilket 

ses av att fördröjda investeringar och BNP har varierande tecken för koefficienterna. 
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Ingen enhetlig dominant penningpolitisk transmissionskanal finns i Euroområdet. 

Interbankmarknadens riskpremium har ett positivt samband med bankernas långivning i 

Finland och Tyskland men inte i Frankriket; i Frankriket har dessutom ECBs 

referensränta ett negativt samband med bankernas långivning. Resultaten tyder på att en 

banklånekanal kan identifieras i Finland och Tyskland samt att en räntekanal kan 

identifieras i Frankriket. Det tydligaste resultatet som undersökningen hittar är att det i 

alla geografiska områden finns ett negativt samband mellan interbankmarknadens 

riskpremium och investeringar. Ett högre riskpremium leder till mindre investeringar i 

ekonomin och ett lägre, eller mera negativt, riskpremium leder till mera investeringar i 

ekonomin. 

Residualanalys visar att ekvationerna för investeringar i Euroområdet, Finland och 

Frankriket lider av heteroskedasticitet och därmed måste de exakta effekterna som 

resultaten visar tolkas med försiktighet. Eftersom resultaten alltjämt är väldigt lika för 

alla geografiska områden, de övriga ekvationerna inte lider av heteroskedasticitet och 

inga problem med autokorrelation finns kan resultaten dock tolkas som trovärdiga. 

9.6.4 Diskussion 

Resultaten för penningpolitiska transmissionsmekanismerna stöder i stort sett de resultat 

som tidigare forskning kommit fram till, vilket tyder på att den penningpolitiska 

transmissionsmekanismen ej konvergerat i Euroområdet. Undersökningen tyder på att 

det finns ett tydligt positivt samband mellan interbankmarknadens riskpremium och 

investeringar i ekonomin samt ett långsiktsförhållande mellan BNP, tillgången till kredit 

och en funktionerande interbankmarknad. Eftersom ett långsiktssambandet inte hittas då 

investeringar undersöks och ytterligare för att interbankmarknadens riskpremium 

påverkar bankernas långivning i Finland och Tyskland på kort sikt, tolkas resultaten i 

sin helhet som att en likvid interbankmarkand är viktig för ekonomin. Effekten kommer 

dock inte enbart av tillhandahållandet av kredit utan en viktig del är signalerandet av 

stabilitet på finansmarknaden, vilket påverkar företagens investeringsbeslut. Detta 

resultat kompletterar Ciccarelli et al (2010) som konkluderar att de effekter som syns på 

ekonomin som helhet drivs endast av företagens tillgången till kredit.  

Den obegränsade likviditetsutdelning som ECB erbjudit banker i Euroområdet har haft 

en positiv effekt på realekonomin. Då dummyvariabeln för interventionen är statistiskt 
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signifikant, tyder resultaten på att beslutet om intervention på interbankmarkanden varit 

den rätta. Visuell inspektion av penningmultiplikatorn tyder dock på att likviditeten de 

facto inte nått realekonomin, vilket stärks av att banker fortfarande förlitar sig på att 

deponera sina medel i inlåningsfaciliteten
24

 istället för att operera på 

interbankmarknaden. Därmed kommer en del av den positiva effekten av interventionen 

från att ECB trovärdigt signalerat stöd för finansiella institutioner. Då likviditet inte nått 

realekonomin, konstateras att ECB dock misslyckats i att motverka det fundamentala 

problemet med advers selektion och kreditrisk på interbankmarknaden. 

9.7 Sammanfattning 

För att motverka finanskrisen som började år 2008 har centralbanker runt världen utövat 

extraordinär penningpolitik för att stöda interbankmarknaden. Denna avhandling 

utvärderar ECBs respons att träda in som intermediär på interbankmarknaden genom att 

studera vilka de realekonomiska effekterna är. Med en vektor felkorrigeringsmodell 

undersöks vilken penningpolitisk transmissionskanal som fungerar i Euroområdet samt 

vilket samband tillgången till kredit och en funktionerande interbankmarknad har med 

investeringar och BNP. 

Det tydligaste resultatet som undersökningen hittar är att det i alla undersökta 

geografiska områden finns ett negativt samband mellan interbankmarknadens 

riskpremium och investeringar. Ett högre riskpremium leder till mindre investeringar i 

ekonomin och ett lägre, eller mera negativt, riskpremium leder till mera investeringar i 

ekonomin. Det långsiktssamband som hittas mellan BNP, bankernas långivning och 

interbankmarknadens rispremium tyder på att den positiva effekten av en likvid 

interbankmarknad kommer delvis via ökad tillgång till kredit och delvis via en 

signaleringseffekt av stabilitet på finansmarknaden. Med hänsyn till resultaten 

konstateras att ECBs intervention på interbankmarknaden haft positiv effekt på 

realekonomin, men att det fundamentala problemet med advers selektion och kreditrisk 

inte är löst.  
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Appendix 

Table 18. Lag lenght selection 

 

  

Euro area Finland

Lag length AIC BIC HQC AIC BIC HQC

1 -27,0965 -28,4621 -28,4621 -18,7131 -20,1408 -20,1408

2 -31,2839 -28,4606 -30,1366 -23,3973 -20,4694 -22,2075

3 -33,2497 -29,903613* -31,8900 -25,0366 -21,585938* -23,6344

4 -33,5203 -29,6514 -31,9481 -25,2962 -21,3226 -23,6815

5 -33,5862 -29,1945 -31,8016 -25,2593 -20,7630 -23,4321

6 -33,9895 -29,0749 -31,992346* -25,7311 -20,7119 -23,691476*

7 -33,7967 -28,3593 -31,5872 -25,7906 -20,2486 -23,5386

8 -33,8671 -27,9069 -31,4451 -25,8674 -19,8026 -23,4029

9 -34,0396 -27,5565 -31,4051 -25,8795 -19,2919 -23,2025

10 -34,2492 -27,2433 -31,4023 -25,8816 -18,7711 -22,9922

11 -34,2051 -26,6763 -31,1457 -25,8329 -18,1996 -22,7310

12 -34,456717* -26,4051 -31,1848 -25,903252* -17,7471 -22,5889

France Germany

Lag length AIC BIC HQC AIC BIC HQC

1 -25,4799 -26,8455 -26,8455 -23,2959 -24,6615 -24,6615

2 -29,5479 -26,7246 -28,4006 -27,5262 -24,7029 -26,3789

3 -31,2577 -27,911589* -29,8980 -29,5463 -26,200174* -28,1865

4 -31,6663 -27,7973 -30,0941 -29,9542 -26,0853 -28,381992*

5 -31,7930 -27,4012 -30,0083 -29,8671 -25,4753 -28,0824

6 -32,4709 -27,5563 -30,473792* -30,3634 -25,4488 -28,3663

7 -32,3780 -26,9406 -30,1684 -30,2540 -24,8166 -28,0445

8 -32,4025 -26,4422 -29,9804 -30,2825 -24,3223 -27,8605

9 -32,4643 -25,9812 -29,8297 -30,3627 -23,8796 -27,7282

10 -32,5098 -25,5038 -29,6628 -30,404498* -23,3986 -27,5575

11 -32,6802 -25,1515 -29,6208 -30,2325 -22,7037 -27,1731

12 -32,714687* -24,6631 -29,4428 -30,1021 -22,0505 -26,8302

Note: * indicate the best values of the respective information criteria
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Table 19. Euro area Vector Error Correction Model 

 

  

Equation 1: d_l_Inv_EA Equation 3: d_l_Loans_EA

 Coefficient Std. Error t-ratio p-value  Coefficient Std. Error t-ratio p-value

const -0,0500 0,0274 -1,8266 0,0707 * const -0,1662 0,0450 -3,6932 0,0004 ***

d_l_Inv_EA_1 1,6986 0,1095 15,5193 <0,00001 *** d_l_Inv_EA_1 0,2189 0,1798 1,2171 0,2264

d_l_Inv_EA_2 -1,1887 0,2172 -5,4739 <0,00001 *** d_l_Inv_EA_2 -0,2544 0,3567 -0,7132 0,4774

d_l_Inv_EA_3 -0,2380 0,2546 -0,9347 0,3521 d_l_Inv_EA_3 -0,0042 0,4183 -0,0101 0,9919

d_l_Inv_EA_4 0,7198 0,2157 3,3365 0,0012 *** d_l_Inv_EA_4 -0,0155 0,3544 -0,0439 0,9651

d_l_Inv_EA_5 -0,4562 0,1097 -4,1584 0,0001 *** d_l_Inv_EA_5 0,0986 0,1802 0,5469 0,5856

d_l_GDP_EA_1 0,3202 0,3195 1,0021 0,3187 d_l_GDP_EA_1 0,1013 0,5249 0,1930 0,8473

d_l_GDP_EA_2 -0,6407 0,6761 -0,9477 0,3455 d_l_GDP_EA_2 -0,3936 1,1107 -0,3544 0,7238

d_l_GDP_EA_3 0,1133 0,8040 0,1409 0,8883 d_l_GDP_EA_3 0,6952 1,3208 0,5264 0,5998

d_l_GDP_EA_4 0,4390 0,6642 0,6609 0,5102 d_l_GDP_EA_4 -0,2408 1,0912 -0,2207 0,8258

d_l_GDP_EA_5 -0,2728 0,3217 -0,8482 0,3983 d_l_GDP_EA_5 -0,3625 0,5284 -0,6860 0,4943

d_l_Loans_EA__1 -0,0037 0,0588 -0,0627 0,9501 d_l_Loans_EA__1 -0,1538 0,0965 -1,5939 0,1141

d_l_Loans_EA__2 0,0473 0,0587 0,8052 0,4226 d_l_Loans_EA__2 -0,2035 0,0964 -2,1105 0,0373 **

d_l_Loans_EA__3 0,0368 0,0577 0,6387 0,5245 d_l_Loans_EA__3 -0,0341 0,0947 -0,3605 0,7193

d_l_Loans_EA__4 0,0588 0,0579 1,0155 0,3123 d_l_Loans_EA__4 -0,0359 0,0951 -0,3778 0,7064

d_l_Loans_EA__5 -0,0266 0,0569 -0,4671 0,6415 d_l_Loans_EA__5 0,0178 0,0935 0,1900 0,8497

d_l_MSCI_EMU_1 0,0024 0,0038 0,6399 0,5237 d_l_MSCI_EMU_1 -0,0066 0,0062 -1,0589 0,2922

d_l_MSCI_EMU_2 0,0034 0,0035 0,9637 0,3375 d_l_MSCI_EMU_2 0,0041 0,0057 0,7104 0,4791

d_l_MSCI_EMU_3 0,0072 0,0038 1,9034 0,0598 * d_l_MSCI_EMU_3 -0,0022 0,0062 -0,3600 0,7196

d_l_MSCI_EMU_4 0,0091 0,0038 2,3781 0,0193 ** d_l_MSCI_EMU_4 0,0016 0,0063 0,2610 0,7946

d_l_MSCI_EMU_5 0,0055 0,0039 1,4234 0,1577 d_l_MSCI_EMU_5 -0,0015 0,0064 -0,2340 0,8155

d_IB_RP_1 0,0122 0,0034 3,5625 0,0006 *** d_IB_RP_1 0,0077 0,0056 1,3722 0,1730

d_IB_RP_2 0,0094 0,0032 2,9234 0,0043 *** d_IB_RP_2 0,0031 0,0053 0,5877 0,5580

d_IB_RP_3 0,0128 0,0030 4,2916 0,0000 *** d_IB_RP_3 -0,0014 0,0049 -0,2791 0,7807

d_IB_RP_4 0,0062 0,0026 2,3957 0,0184 ** d_IB_RP_4 -0,0011 0,0042 -0,2504 0,8028

d_IB_RP_5 0,0018 0,0021 0,8420 0,4018 d_IB_RP_5 0,0018 0,0035 0,5188 0,6050

d_MBR 0,0018 0,0014 1,2947 0,1983 d_MBR -0,0032 0,0022 -1,4438 0,1519

d_Interest rate corridor 0,0001 0,0016 0,0345 0,9726 d_Interest rate corridor -0,0012 0,0027 -0,4484 0,6548

d_l_MRO 0,0022 0,0016 1,3891 0,1678 d_l_MRO -0,0017 0,0026 -0,6689 0,5051

d_l_Money Multiplier_EA 0,0053 0,0283 0,1876 0,8516 d_l_Money Multiplier_EA -0,0413 0,0465 -0,8873 0,3770

D1 -0,0045 0,0011 -3,9461 0,0002 *** D1 -0,0001 0,0019 -0,0331 0,9736

S1 -0,0008 0,0027 -0,2961 0,7678 S1 0,0035 0,0044 0,7900 0,4314

S2 -0,0012 0,0044 -0,2686 0,7888 S2 0,0002 0,0073 0,0304 0,9758

S3 -0,0053 0,0053 -0,9944 0,3224 S3 0,0068 0,0088 0,7701 0,4430

S4 -0,0036 0,0046 -0,7899 0,4314 S4 0,0100 0,0076 1,3152 0,1914

S5 -0,0065 0,0036 -1,8152 0,0724 * S5 0,0050 0,0059 0,8525 0,3959

S6 0,0011 0,0020 0,5572 0,5786 S6 0,0040 0,0033 1,2141 0,2275

S7 -0,0009 0,0034 -0,2645 0,7920 S7 -0,0044 0,0056 -0,7945 0,4287

S8 -0,0005 0,0048 -0,1123 0,9108 S8 -0,0086 0,0079 -1,0898 0,2784

S9 -0,0050 0,0052 -0,9587 0,3400 S9 0,0001 0,0085 0,0103 0,9918

S10 -0,0041 0,0044 -0,9495 0,3446 S10 0,0039 0,0072 0,5500 0,5836

S11 -0,0038 0,0026 -1,4437 0,1519 S11 0,0062 0,0043 1,4426 0,1522

EC1 0,0233 0,0145 1,6096 0,1106 EC1 0,0990 0,0238 4,1571 0,0001 ***

EC2 0,0046 0,0055 0,8340 0,4062 EC2 -0,0412 0,0090 -4,5834 0,0000 ***

Mean dependent var 0,002112 S.D. dependent var 0,013968 Mean dependent var 0,004818 S.D. dependent var 0,005848

Sum squared resid 0,000414 S.E. of regression 0,002016 Sum squared resid 0,001119 S.E. of regression 0,003311

R-squared 0,98545 Adjusted R-squared 0,979174 R-squared 0,77597 Adjusted R-squared 0,67933

rho -0,005377 Durbin-Watson 2,002002 rho -0,020434 Durbin-Watson 2,023038
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Equation 5: d_IB_RP

 Coefficient Std. Error t-ratio p-value

const -3,8278 1,1383 -3,3627 0,0011 ***

d_l_Inv_EA_1 -0,6564 4,5496 -0,1443 0,8856

d_l_Inv_EA_2 0,2779 9,0262 0,0308 0,9755

d_l_Inv_EA_3 -8,9365 10,5847 -0,8443 0,4005

d_l_Inv_EA_4 12,1483 8,9669 1,3548 0,1785

d_l_Inv_EA_5 -9,9431 4,5603 -2,1804 0,0315 **

d_l_GDP_EA_1 -8,2466 13,2809 -0,6209 0,5360

d_l_GDP_EA_2 23,1932 28,1019 0,8253 0,4111

d_l_GDP_EA_3 -25,8149 33,4178 -0,7725 0,4416

d_l_GDP_EA_4 11,9994 27,6095 0,4346 0,6648

d_l_GDP_EA_5 1,2975 13,3706 0,0970 0,9229

d_l_Loans_EA__1 3,7607 2,4421 1,5400 0,1267

d_l_Loans_EA__2 -1,7422 2,4395 -0,7142 0,4768

d_l_Loans_EA__3 -2,3212 2,3966 -0,9686 0,3351

d_l_Loans_EA__4 -3,0168 2,4068 -1,2534 0,2129

d_l_Loans_EA__5 3,1283 2,3648 1,3229 0,1888

d_l_MSCI_EMU_1 0,2808 0,1569 1,7899 0,0764 *

d_l_MSCI_EMU_2 -0,0635 0,1454 -0,4366 0,6634

d_l_MSCI_EMU_3 -0,2550 0,1573 -1,6216 0,1080

d_l_MSCI_EMU_4 0,4847 0,1586 3,0565 0,0029 ***

d_l_MSCI_EMU_5 0,0553 0,1617 0,3416 0,7334

d_IB_RP_1 0,0379 0,1427 0,2657 0,7910

d_IB_RP_2 0,0852 0,1338 0,6371 0,5255

d_IB_RP_3 0,0865 0,1244 0,6951 0,4886

d_IB_RP_4 0,0104 0,1068 0,0979 0,9222

d_IB_RP_5 -0,0171 0,0877 -0,1945 0,8462

d_MBR -0,2948 0,0567 -5,2032 <0,00001 ***

d_Interest rate corridor -0,1528 0,0684 -2,2324 0,0278 **

d_l_MRO -0,0134 0,0653 -0,2055 0,8376

d_l_Money Multiplier_EA 1,1696 1,1766 0,9941 0,3225

D1 -0,1309 0,0477 -2,7417 0,0072 ***

S1 0,1130 0,1115 1,0135 0,3132

S2 0,0099 0,1836 0,0540 0,9571

S3 0,1340 0,2222 0,6029 0,5479

S4 0,0679 0,1918 0,3542 0,7239

S5 0,1180 0,1484 0,7956 0,4281

S6 0,0466 0,0840 0,5539 0,5809

S7 0,1337 0,1415 0,9444 0,3472

S8 0,0369 0,1993 0,1850 0,8536

S9 0,1872 0,2151 0,8702 0,3862

S10 0,0599 0,1814 0,3301 0,7420

S11 0,0586 0,1081 0,5417 0,5892

EC1 1,8180 0,6026 3,0168 0,0032 ***

EC2 0,1626 0,2274 0,7149 0,4763

Mean dependent var -0,003794 S.D. dependent var 0,115197

Sum squared resid 0,716055 S.E. of regression 0,083786

R-squared 0,630419 Adjusted R-squared 0,470992

rho -0,009243 Durbin-Watson 2,009923
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Table 20. Finnish Vector Error Correction Model 

 

  

Equation 1: d_l_Inv_FI Equation 3: d_l_Loans_FI

 Coefficient Std. Error t-ratio p-value  Coefficient Std. Error t-ratio p-value

const -0,5865 0,3634 -1,6140 0,1096 const -2,6360 0,5372 -4,9070 0,0000 ***

d_l_Inv_Fin_1 1,5294 0,0870 17,5800 0,0000 *** d_l_Inv_Fin_1 0,0660 0,1286 0,5131 0,6090

d_l_Inv_Fin_2 -1,0074 0,1633 -6,1680 0,0000 *** d_l_Inv_Fin_2 -0,2004 0,2415 -0,8299 0,4085

d_l_Inv_Fin_3 -0,4409 0,1955 -2,2550 0,0263 ** d_l_Inv_Fin_3 -0,0886 0,2891 -0,3064 0,7599

d_l_Inv_Fin_4 0,8235 0,1583 5,2010 0,0000 *** d_l_Inv_Fin_4 0,1327 0,2341 0,5670 0,5720

d_l_Inv_Fin_5 -0,5055 0,0885 -5,7140 0,0000 *** d_l_Inv_Fin_5 -0,1301 0,1308 -0,9946 0,3223

d_l_GDP_Fin_1 1,2414 0,7636 1,6260 0,1071 d_l_GDP_Fin_1 3,0890 1,1290 2,7360 0,0073 ***

d_l_GDP_Fin_2 -1,1882 1,5209 -0,7813 0,4365 d_l_GDP_Fin_2 -5,7398 2,2488 -2,5520 0,0122 **

d_l_GDP_Fin_3 0,3945 1,8455 0,2137 0,8312 d_l_GDP_Fin_3 2,2701 2,7287 0,8319 0,4074

d_l_GDP_Fin_4 0,9084 1,5254 0,5955 0,5528 d_l_GDP_Fin_4 2,0654 2,2553 0,9158 0,3620

d_l_GDP_Fin_5 -0,7436 0,7604 -0,9779 0,3305 d_l_GDP_Fin_5 -2,4360 1,1243 -2,1670 0,0326 **

d_l_Loans_FI__1 0,0307 0,0676 0,4544 0,6505 d_l_Loans_FI__1 0,0697 0,0999 0,6973 0,4872

d_l_Loans_FI__2 0,0207 0,0618 0,3355 0,7380 d_l_Loans_FI__2 0,0439 0,0914 0,4797 0,6325

d_l_Loans_FI__3 -0,0513 0,0567 -0,9035 0,3684 d_l_Loans_FI__3 0,0927 0,0839 1,1060 0,2715

d_l_Loans_FI__4 -0,0328 0,0554 -0,5917 0,5554 d_l_Loans_FI__4 0,0206 0,0819 0,2514 0,8020

d_l_Loans_FI__5 0,0114 0,0505 0,2250 0,8224 d_l_Loans_FI__5 0,0483 0,0746 0,6479 0,5185

d_l_OMXH_1 -0,0032 0,0130 -0,2483 0,8044 d_l_OMXH_1 0,0019 0,0192 0,0984 0,9218

d_l_OMXH_2 0,0106 0,0134 0,7913 0,4306 d_l_OMXH_2 0,0136 0,0199 0,6837 0,4958

d_l_OMXH_3 0,0107 0,0138 0,7727 0,4415 d_l_OMXH_3 -0,0113 0,0205 -0,5519 0,5822

d_l_OMXH_4 -0,0147 0,0132 -1,1150 0,2675 d_l_OMXH_4 0,0388 0,0195 1,9890 0,0494 **

d_l_OMXH_5 0,0000 0,0133 -0,0014 0,9989 d_l_OMXH_5 -0,0103 0,0196 -0,5244 0,6012

d_IB_RP_1 0,0008 0,0124 0,0663 0,9473 d_IB_RP_1 0,0662 0,0184 3,6040 0,0005 ***

d_IB_RP_2 0,0072 0,0130 0,5524 0,5819 d_IB_RP_2 0,0394 0,0193 2,0430 0,0436 **

d_IB_RP_3 0,0271 0,0128 2,1190 0,0366 ** d_IB_RP_3 0,0357 0,0189 1,8920 0,0613 *

d_IB_RP_4 0,0144 0,0112 1,2860 0,2013 d_IB_RP_4 0,0258 0,0166 1,5580 0,1223

d_IB_RP_5 0,0108 0,0095 1,1430 0,2558 d_IB_RP_5 0,0062 0,0140 0,4468 0,6560

d_MBR 0,0045 0,0066 0,6842 0,4954 d_MBR -0,0041 0,0098 -0,4183 0,6766

d_Interest rate corridor 0,0039 0,0078 0,5001 0,6181 d_Interest rate corridor -0,0053 0,0115 -0,4603 0,6463

d_l_MRO 0,0035 0,0069 0,5025 0,6164 d_l_MRO 0,0013 0,0102 0,1255 0,9004

d_l_Money Multiplier_FI 0,0091 0,0382 0,2394 0,8113 d_l_Money Multiplier_FI 0,0370 0,0564 0,6561 0,5133

D1 -0,0043 0,0048 -0,9049 0,3677 D1 -0,0092 0,0071 -1,2990 0,1968

D_jan_01 -0,0042 0,0149 -0,2836 0,7773 D_jan_01 0,1607 0,0221 7,2830 0,0000 ***

S1 0,0132 0,0100 1,3190 0,1903 S1 -0,0101 0,0147 -0,6831 0,4961

S2 0,0026 0,0162 0,1593 0,8738 S2 -0,0340 0,0240 -1,4190 0,1590

S3 0,0118 0,0196 0,6022 0,5484 S3 -0,0554 0,0290 -1,9110 0,0588 *

S4 0,0244 0,0187 1,3040 0,1953 S4 -0,0502 0,0277 -1,8150 0,0725 *

S5 0,0051 0,0164 0,3097 0,7575 S5 -0,0536 0,0243 -2,2100 0,0294 **

S6 0,0212 0,0112 1,8890 0,0618 * S6 0,0155 0,0166 0,9314 0,3539

S7 0,0089 0,0151 0,5852 0,5597 S7 -0,0270 0,0224 -1,2060 0,2306

S8 -0,0016 0,0186 -0,0853 0,9322 S8 -0,0690 0,0275 -2,5050 0,0138 **

S9 -0,0069 0,0198 -0,3460 0,7301 S9 -0,0956 0,0293 -3,2620 0,0015 ***

S10 -0,0090 0,0167 -0,5399 0,5904 S10 -0,0718 0,0246 -2,9130 0,0044 ***

S11 0,0094 0,0094 1,0050 0,3174 S11 -0,0262 0,0139 -1,8880 0,0619 *

EC1 0,0017 0,0226 0,0766 0,9391 EC1 0,0983 0,0334 2,9430 0,0040 ***

EC2 0,0972 0,0596 1,6300 0,1062 EC2 0,4294 0,0881 4,8720 0,0000 ***

Mean dependent var 0,004052 S.D. dependent var 0,046943 Mean dependent var 0,007503 S.D. dependent var 0,021879

Sum squared resid 0,009684 S.E. of regression 0,009792 Sum squared resid 0,021169 S.E. of regression 0,014477

R-squared 0,969902 Adjusted R-squared 0,956492 R-squared 0,69709 Adjusted R-squared 0,56213

rho 0,019629 Durbin-Watson 1,95748 rho -0,083406 Durbin-Watson 2,165413
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Table 21. French Vector Error Correction Model 

 

  

Equation 1: d_l_Inv_FR Equation 3: d_l_Loans_FR

 Coefficient Std. Error t-ratio p-value  Coefficient Std. Error t-ratio p-value

const 0,0442 0,1084 0,4078 0,6843 const 0,2887 0,1978 1,4590 0,1476

d_l_Inv_Fr_1 1,7238 0,0990 17,4100 0,0000 *** d_l_Inv_Fr_1 0,0020 0,1808 0,0113 0,9910

d_l_Inv_Fr_2 -1,2572 0,1940 -6,4820 0,0000 *** d_l_Inv_Fr_2 0,0945 0,3541 0,2668 0,7901

d_l_Inv_Fr_3 -0,1180 0,2215 -0,5327 0,5954 d_l_Inv_Fr_3 0,0999 0,4045 0,2471 0,8054

d_l_Inv_Fr_4 0,6519 0,1849 3,5260 0,0006 *** d_l_Inv_Fr_4 -0,1762 0,3375 -0,5222 0,6027

d_l_Inv_Fr_5 -0,4624 0,0945 -4,8930 0,0000 *** d_l_Inv_Fr_5 0,1295 0,1725 0,7503 0,4548

d_l_GDP_Fr_1 -0,6591 0,6408 -1,0290 0,3061 d_l_GDP_Fr_1 0,2138 1,1699 0,1827 0,8554

d_l_GDP_Fr_2 1,3317 1,3932 0,9559 0,3414 d_l_GDP_Fr_2 -0,8472 2,5437 -0,3330 0,7398

d_l_GDP_Fr_3 -3,3384 1,7444 -1,9140 0,0585 * d_l_GDP_Fr_3 0,8156 3,1849 0,2561 0,7984

d_l_GDP_Fr_4 3,6289 1,3858 2,6190 0,0102 ** d_l_GDP_Fr_4 -1,2176 2,5302 -0,4812 0,6314

d_l_GDP_Fr_5 -1,4956 0,6339 -2,3590 0,0202 ** d_l_GDP_Fr_5 0,7629 1,1574 0,6592 0,5113

d_l_Loans_FR__1 -0,0028 0,0496 -0,0558 0,9556 d_l_Loans_FR__1 -0,1257 0,0906 -1,3880 0,1683

d_l_Loans_FR__2 0,0359 0,0484 0,7408 0,4605 d_l_Loans_FR__2 -0,0347 0,0884 -0,3918 0,6960

d_l_Loans_FR__3 0,0296 0,0472 0,6264 0,5324 d_l_Loans_FR__3 0,1785 0,0861 2,0720 0,0408 **

d_l_Loans_FR__4 0,1097 0,0445 2,4670 0,0153 ** d_l_Loans_FR__4 0,1074 0,0812 1,3230 0,1889

d_l_Loans_FR__5 -0,0329 0,0482 -0,6834 0,4959 d_l_Loans_FR__5 0,2705 0,0880 3,0740 0,0027 ***

d_l_CAC_40_1 0,0058 0,0062 0,9455 0,3466 d_l_CAC_40_1 -0,0081 0,0113 -0,7177 0,4746

d_l_CAC_40_2 0,0095 0,0060 1,5760 0,1181 d_l_CAC_40_2 0,0001 0,0109 0,0090 0,9929

d_l_CAC_40_3 0,0090 0,0063 1,4210 0,1585 d_l_CAC_40_3 0,0161 0,0115 1,3930 0,1665

d_l_CAC_40_4 0,0169 0,0066 2,5740 0,0115 ** d_l_CAC_40_4 0,0112 0,0120 0,9387 0,3501

d_l_CAC_40_5 0,0008 0,0064 0,1215 0,9035 d_l_CAC_40_5 0,0153 0,0117 1,3080 0,1937

d_IB_RP_1 0,0055 0,0049 1,1280 0,2619 d_IB_RP_1 0,0100 0,0089 1,1200 0,2653

d_IB_RP_2 0,0046 0,0047 0,9762 0,3313 d_IB_RP_2 0,0047 0,0086 0,5474 0,5853

d_IB_RP_3 0,0145 0,0044 3,2740 0,0014 *** d_IB_RP_3 -0,0049 0,0081 -0,6036 0,5475

d_IB_RP_4 0,0109 0,0038 2,8380 0,0055 *** d_IB_RP_4 -0,0002 0,0070 -0,0329 0,9739

d_IB_RP_5 0,0052 0,0032 1,6450 0,1030 d_IB_RP_5 0,0087 0,0058 1,5130 0,1333

d_MBR 0,0040 0,0021 1,8900 0,0615 * d_MBR -0,0025 0,0039 -0,6589 0,5115

d_Interest rate corridor -0,0013 0,0026 -0,4868 0,6275 d_Interest rate corridor -0,0020 0,0047 -0,4230 0,6732

d_l_MRO 0,0042 0,0023 1,8340 0,0695 * d_l_MRO -0,0057 0,0042 -1,3430 0,1824

d_l_Money Multiplier_FR -0,0488 0,0283 -1,7260 0,0873 * d_l_Money Multiplier_FR -0,0030 0,0516 -0,0585 0,9534

D1 -0,0069 0,0018 -3,8830 0,0002 *** D1 0,0011 0,0032 0,3276 0,7439

S1 0,0033 0,0059 0,5549 0,5802 S1 0,0090 0,0107 0,8346 0,4059

S2 -0,0138 0,0076 -1,8270 0,0707 * S2 0,0069 0,0138 0,4983 0,6193

S3 -0,0238 0,0090 -2,6490 0,0094 *** S3 0,0036 0,0164 0,2183 0,8277

S4 -0,0325 0,0079 -4,1160 0,0001 *** S4 0,0023 0,0144 0,1564 0,8760

S5 -0,0059 0,0065 -0,9103 0,3648 S5 -0,0197 0,0119 -1,6480 0,1024

S6 -0,0135 0,0035 -3,8250 0,0002 *** S6 -0,0081 0,0064 -1,2580 0,2111

S7 -0,0078 0,0061 -1,2850 0,2016 S7 0,0018 0,0111 0,1629 0,8709

S8 -0,0256 0,0075 -3,3980 0,0010 *** S8 -0,0038 0,0137 -0,2756 0,7834

S9 -0,0230 0,0076 -3,0410 0,0030 *** S9 -0,0001 0,0138 -0,0098 0,9922

S10 -0,0148 0,0070 -2,1220 0,0363 ** S10 0,0035 0,0127 0,2733 0,7852

S11 -0,0147 0,0049 -3,0020 0,0034 *** S11 -0,0059 0,0089 -0,6674 0,5061

EC1 0,0072 0,0172 0,4199 0,6754 EC1 0,0487 0,0314 1,5520 0,1238

EC2 -0,0038 0,0119 -0,3229 0,7474 EC2 -0,0281 0,0217 -1,2930 0,1988

Mean dependent var 0,002621 S.D. dependent var 0,024076 Mean dependent var 0,004067 S.D. dependent var 0,008332

Sum squared resid 0,00105 S.E. of regression 0,003209 Sum squared resid 0,003501 S.E. of regression 0,005858

R-squared 0,98759 Adjusted R-squared 0,982237 R-squared 0,654639 Adjusted R-squared 0,505659

rho 0,026463 Durbin-Watson 1,936 rho -0,087606 Durbin-Watson 2,154639
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Table 22. German Vector Error Correction Model 

 

 

Equation 1: d_l_Inv_GER Equation 3: d_l_Loans_GER

 Coefficient Std. Error t-ratio p-value  Coefficient Std. Error t-ratio p-value

const 0,3018 0,2258 1,3360 0,1844 const 0,3969 0,1596 2,4870 0,0145 **

d_l_Inv_Ger_1 1,5891 0,1074 14,7900 0,0000 *** d_l_Inv_Ger_1 0,1065 0,0759 1,4020 0,1638

d_l_Inv_Ger_2 -1,2376 0,1992 -6,2120 0,0000 *** d_l_Inv_Ger_2 -0,2627 0,1408 -1,8660 0,0650 *

d_l_Inv_Ger_3 -0,0560 0,2414 -0,2319 0,8171 d_l_Inv_Ger_3 0,2591 0,1706 1,5180 0,1321

d_l_Inv_Ger_4 0,5731 0,2038 2,8120 0,0059 *** d_l_Inv_Ger_4 -0,1357 0,1441 -0,9417 0,3486

d_l_Inv_Ger_5 -0,4580 0,1095 -4,1820 0,0001 *** d_l_Inv_Ger_5 0,0243 0,0774 0,3142 0,7540

d_l_GDP_Ger_1 -0,3388 0,6333 -0,5350 0,5938 d_l_GDP_Ger_1 0,4448 0,4477 0,9936 0,3228

d_l_GDP_Ger_2 1,5085 1,2960 1,1640 0,2472 d_l_GDP_Ger_2 -0,2529 0,9162 -0,2760 0,7831

d_l_GDP_Ger_3 -2,8355 1,5618 -1,8160 0,0724 * d_l_GDP_Ger_3 -0,7592 1,1040 -0,6876 0,4932

d_l_GDP_Ger_4 2,3283 1,2707 1,8320 0,0698 * d_l_GDP_Ger_4 1,2183 0,8983 1,3560 0,1780

d_l_GDP_Ger_5 -0,4553 0,6195 -0,7348 0,4641 d_l_GDP_Ger_5 -0,6140 0,4380 -1,4020 0,1640

d_l_Loans_GER_1 -0,1277 0,1338 -0,9547 0,3420 d_l_Loans_GER_1 0,0398 0,0946 0,4208 0,6748

d_l_Loans_GER_2 0,1668 0,1318 1,2650 0,2086 d_l_Loans_GER_2 0,0517 0,0932 0,5548 0,5802

d_l_Loans_GER_3 -0,0951 0,1128 -0,8432 0,4011 d_l_Loans_GER_3 0,4187 0,0797 5,2530 0,0000 ***

d_l_Loans_GER_4 -0,1580 0,1233 -1,2810 0,2030 d_l_Loans_GER_4 0,0727 0,0872 0,8346 0,4059

d_l_Loans_GER_5 -0,1724 0,1273 -1,3540 0,1787 d_l_Loans_GER_5 0,0427 0,0900 0,4741 0,6364

d_l_DAX_30_1 -0,0125 0,0102 -1,2260 0,2232 d_l_DAX_30_1 -0,0033 0,0072 -0,4589 0,6473

d_l_DAX_30_2 0,0153 0,0097 1,5770 0,1180 d_l_DAX_30_2 0,0042 0,0069 0,6172 0,5384

d_l_DAX_30_3 0,0101 0,0106 0,9515 0,3436 d_l_DAX_30_3 -0,0154 0,0075 -2,0490 0,0430 **

d_l_DAX_30_4 -0,0084 0,0110 -0,7641 0,4466 d_l_DAX_30_4 0,0030 0,0078 0,3797 0,7050

d_l_DAX_30_5 0,0110 0,0112 0,9826 0,3281 d_l_DAX_30_5 -0,0079 0,0079 -1,0040 0,3177

d_IB_RP_1 0,0104 0,0067 1,5560 0,1228 d_IB_RP_1 0,0118 0,0047 2,5010 0,0140 **

d_IB_RP_2 0,0120 0,0070 1,7110 0,0900 * d_IB_RP_2 0,0037 0,0050 0,7486 0,4558

d_IB_RP_3 0,0143 0,0076 1,8760 0,0636 * d_IB_RP_3 0,0058 0,0054 1,0800 0,2827

d_IB_RP_4 0,0088 0,0074 1,1990 0,2332 d_IB_RP_4 0,0065 0,0052 1,2430 0,2166

d_IB_RP_5 -0,0022 0,0066 -0,3277 0,7438 d_IB_RP_5 0,0082 0,0046 1,7600 0,0814 *

d_MBR 0,0054 0,0044 1,2460 0,2155 d_MBR -0,0053 0,0031 -1,7310 0,0865 *

d_Interest rate corridor 0,0032 0,0055 0,5731 0,5679 d_Interest rate corridor -0,0081 0,0039 -2,0680 0,0412 **

d_l_MRO 0,0058 0,0053 1,0850 0,2806 d_l_MRO -0,0030 0,0037 -0,7941 0,4290

d_l_Money Multiplier_GER -0,0180 0,0715 -0,2515 0,8020 d_l_Money Multiplier_GER -0,0185 0,0506 -0,3658 0,7153

D1 -0,0032 0,0033 -0,9683 0,3352 D1 -0,0017 0,0023 -0,7310 0,4665

S1 0,0181 0,0064 2,8420 0,0054 *** S1 0,0053 0,0045 1,1810 0,2404

S2 -0,0201 0,0097 -2,0710 0,0409 ** S2 0,0044 0,0068 0,6374 0,5253

S3 -0,0115 0,0114 -1,0040 0,3176 S3 0,0103 0,0081 1,2700 0,2068

S4 -0,0111 0,0106 -1,0400 0,3009 S4 0,0018 0,0075 0,2330 0,8162

S5 -0,0054 0,0088 -0,6173 0,5384 S5 0,0013 0,0062 0,2150 0,8302

S6 0,0068 0,0079 0,8519 0,3963 S6 0,0023 0,0056 0,4145 0,6794

S7 0,0291 0,0091 3,1850 0,0019 *** S7 0,0007 0,0065 0,1048 0,9168

S8 0,0012 0,0119 0,1032 0,9180 S8 -0,0016 0,0084 -0,1925 0,8477

S9 0,0016 0,0104 0,1529 0,8788 S9 0,0053 0,0074 0,7136 0,4771

S10 -0,0222 0,0091 -2,4240 0,0171 ** S10 -0,0004 0,0065 -0,0601 0,9522

S11 -0,0130 0,0052 -2,4850 0,0146 ** S11 0,0099 0,0037 2,6810 0,0086 ***

EC1 0,0106 0,0094 1,1220 0,2644 EC1 0,0151 0,0067 2,2710 0,0252 **

EC2 0,0028 0,0016 1,7400 0,0849 * EC2 0,0017 0,0011 1,5270 0,1298

Mean dependent var 0,001275 S.D. dependent var 0,054433 Mean dependent var 0,00091 S.D. dependent var 0,006103

Sum squared resid 0,004399 S.E. of regression 0,006567 Sum squared resid 0,002198 S.E. of regression 0,004642

R-squared 0,989831 Adjusted R-squared 0,985445 R-squared 0,595801 Adjusted R-squared 0,421441

rho 0,06033 Durbin-Watson 1,778424 rho -0,02063 Durbin-Watson 2,034692


