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Abstract: In response to the outbreak Global Financial Crisis and European Debt Crisis, major 

central banks took very accommodative monetary policy stances. By slashing interest rates to the 

zero-lower bound and introducing unconventional monetary policy in the form of quantitative 

easing they hoped to boost aggregate demand and inflation. This paper investigates the workings 

of QE, money creation, potential macroeconomic- and other side-effects- of the ECB’s QE 

programme: “the expanded asset purchasing programme”, and its transmission channels. Though 

it seems that QE mainly works through portfolio rebalancing, limited evidence has been found on 

real macroeconomic effects and negative side-effects such as asset bubble inflation. This puts the 

effectiveness of the ECB’s APP into question. 

 

Key words: money creation, unconventional monetary policy, Eurozone, macroeconomy. 

 

 

EKHM52 
Master thesis, Second Year (15 credits ECTS) 
June 2017  
Supervisor: Anders Ögren 
Examiner: Håkan Lobell 
Word Count: 13.642    

  

mailto:ma8024lo-s@student.lu.se


Master thesis Marco Loonstra Lund University   

2 
 

Table of content 
I. Introduction .......................................................................................................................................... 3 

II. Literature review ................................................................................................................................. 6 

II.i. Money creation in the modern economy ...................................................................................... 6 

II. ii. Quantitative Easing .................................................................................................................... 8 

II.iii. QE in practice. .......................................................................................................................... 10 

II.iii. Transmission channels ............................................................................................................. 14 

II.iii. Side effects of QE. .................................................................................................................... 17 

III.iiv. Research question ................................................................................................................... 19 

III. Methodology ................................................................................................................................... 20 

III.i. Econometric model ................................................................................................................... 20 

III.ii Identifcation scheme ................................................................................................................. 23 

IV. Data and descriptive statistics ......................................................................................................... 24 

IV.i. The data ..................................................................................................................................... 24 

IV.ii. Descriptive statistics ................................................................................................................ 26 

V. Results .............................................................................................................................................. 29 

V.i. Real Macroeconomic effects ...................................................................................................... 29 

V.ii. Portfolio rebalancing channel .................................................................................................... 31 

V.iii. Signalling channel .................................................................................................................... 34 

V.iv. Expectations management channel ........................................................................................... 36 

V.v. Other asset price channels ......................................................................................................... 38 

V.vi Robustness check: actual purchases .......................................................................................... 40 

V.vii Robustness check: Omitted variable bias ................................................................................. 41 

VI. Conclusion....................................................................................................................................... 42 

References ............................................................................................................................................. 45 

Appendices ............................................................................................................................................ 49 

 

 

 

 

 

 

 

 

 



Master thesis Marco Loonstra Lund University   

3 
 

I. Introduction 
 

Following the outbreak of the Global Financial Crisis in 2007-2008 and the subsequent 

European Debt Crisis in the Eurozone, policymakers across the globe have actively attempted 

to revamp economic growth. Through structural reforms, fiscal policy, monetary policy, and 

in many cases a mixture of these, fiscal and monetary authorities seem to have prevented a 

meltdown of the world’s leading economies and their financial markets.  

The major central banks such as the Federal Reserve, Bank of England and the European 

Central Bank, responded to the financial, banking and sovereign debt crisis by taking an 

accommodative monetary policy stance. They slashed their policy rates until it hit the zero-

lower bound (ZLB), hopeful that it would boost inflation (expectations) and real economic 

growth. However, as the crisis continued, financial markets remained in distress and the 

money supply continued to tumble. With conventional monetary policy constrained by the 

ZLB, monetary policy makers quickly ran out of conventional options.  

On the 28th of November 2008, the Federal Reserve (Fed) announced that it would introduce a 

new form of unconventional monetary policy: quantitative easing, a programme that allowed 

monetary authorities to further loosen its monetary policy stance through the acquisition of 

government bonds. Contrary to the Fed and Bank of England, the ECB refrained from the vast 

QE programmes introduced in the UK and US. This changed in January 2015 when the ECB, 

announced that -in an effort to boost spending and inflation- it would provide further 

monetary stimulus to the Eurozone economy with the introduction of QE, or Extended Asset 

Purchasing Programme (APP). Under the APP, the ECB would purchase assets, mainly euro-

area bonds, worth €60 billion on a monthly basis from central governments, agencies and 

European institutions well into 2017.   

There remains much debate and controversy about the use of such unconventional forms of 

monetary policy. Even though it seems to have had a positive effect on aggregate demand, it 

is likely to have created unwarranted side effects, rendering its effectiveness and credibility as 

a useful policy tool. These side effects are among others: fear of asset bubbles -that 

exaggerate the boom-bust cycles within economies- hyperinflation, wealth effects, increased 

propensity on risk taking, threats to the profitability of financial institutions and an increased 

nexus between monetary and fiscal policy.  
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Therefore, empirical research on QE is steadily growing, especially within the context of the 

US and UK. Most of the empirical work has focussed on the effects of the Fed’s 

unconventional policy programmes on long-term interest rates and found in general that asset 

purchases do have a noticeable effect on long-term rates (e.g. Bauer and Rudebusch, 2014; 

D’Amico, English, Lopez-Salido and Nelson 2011; D’Amico and King, 2013; Gagnon, 

Raskin, Ramache and Sack, 2010). A narrower strand of research has focussed on the effects 

on real economic growth and inflation (Chen, Cúrdia and Ferrero, 2011; Baumeister and 

Benati, 2010; Engen, Laubach and Reifschneider, 2015; Weale and Wieladek, 2014b, 2016).  

Given the debate that exists within the Eurozone about the ECB’s QE or “Expanded Asset 

Purchase Programme” (APP) this paper has attempted to shed light on the workings of QE, its 

potential macroeconomic effects, potential unsolicited side effects and the transmission 

channels. This is done through the application of a structural vector autoregression (SVAR) 

model, a Cholesky Decomposition scheme and monthly data (2015M1-2016M12) on the 

Eurozone and four individual member countries: Germany, Italy, the Netherlands and Spain.   

In doing so, I have attempted to provide an answer to the following research questions: “What 

are the macroeconomic effects, potential side-effects and the main transmission channels of 

the ECB’s extended asset purchasing programme?”  

Further, and on a more fundamental level, it has discussed the creation of money within the 

modern economy; a process that is widely misunderstood and is key to understand the 

workings and consequences of QE. Also, given the fact that the countries investigated are 

different Euro-member countries -who have experienced diverse economic circumstances 

over the past 10 years- this paper has examined the impact of a common unconventional 

monetary policy on individual member of a monetary union.  

This paper has found the following results. First, the previous and still common belief that 

central banks influence the quantity of money through quantity restrictions and that household 

deposits creates money, is incorrect. The story is quite the opposite as central banks influence 

the quantity of money through pricing of reserves thereby influencing a wider range of 

interest rates in the economy. Moreover, commercial banks create new money by issuing 

loans that are matched by a new deposit in the borrower’s bank account. This process is 

sometimes referred to “fountain pen money” or “endogenous money” by Post-Keynesian 

economists.  
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Second, the paper has found scarce evidence for the hypothesis that quantitative easing has 

macroeconomic effects. From the results obtained from impulse response functions, it seems 

that QE has no statistical significant impact on inflation. The exception here is Germany 

where QE seems to have reduced inflation. Further, QE seems to contribute positively 

(negatively) to real economic growth in the Eurozone (Spain), though results are insignificant. 

For the Netherlands, small significant positive evidence is found where QE seems to have 

boosted real GDP by 0.41%. The lack of robust statistical significant evidence suggest that 

QE is not a very effective policy tool to boost spending and get inflation back to its target.  

Third, evidence on movements in long-term government bonds suggest that the portfolio 

rebalancing channel is the main transmission channel in the Eurozone and the countries 

investigated. Though in Germany and Italy the signalling and expectations management 

channel might play an additional role.  

Finally, concerns regarding the creation of asset bubbles seem to be sporadically relevant. The 

estimates reveal that QE only has a statistical significant and positive impact on the real 

equity prices of the Eurostoxx50 index, where QE seems to have increase the index by almost 

25%. There is no statistical significant evidence that QE affects real house prices. The real 

exchange rate though seems to be affected by QE, though evidence is mixed or insignificant.   

This paper makes several contributions to the literature that will further deepen our 

knowledge and understanding of money and monetary policy. This paper is the first that has 

attempted to uncover the macroeconomic effects, potential side effects and the transmission 

channel of the ECB’s APP in the Eurozone and individual member countries. This work will 

therefore make a valuable contribution to the existing literature and complement those that 

investigated the effects of QE in the US and UK. Second, the empirical results show that QE 

in Europe has smaller macroeconomic effects than those found in the UK and US. This could 

question the effectiveness of this unconventional monetary policy tool in the Eurozone and 

maybe even conventional monetary policy. Further, it has addressed important 

misunderstandings regarding the creation of money, thereby underlining the new paradigm of 

money creation and endogenous money.  

The rest of the paper will proceed as following. In section II, the relevant literature is 

reviewed and discussed. Section III and IV present the methodological framework and data. 

Section V presents the results and the discussion of the econometric analyses and section VI 

concludes.  
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II. Literature review 

 

Central Banks such as the Bank of England (BoE) and European Central Bank (ECB) set their 

policy rates in line with the objectives of an economic environment with low and stable 

inflation. Central Banks are keen on having a small amount of inflation -usually around 2% 

per year- in the economy as, among other reasons, it is much easier to tackle inflation than 

deflation (Boonstra and Van Schoot, 2016a). Sometimes, central banks also include a 

secondary goal such as achieving full employment; for instance, pursued by the US Federal 

Reserve. Central banks have a wide set of policies tools at their disposal to reach their goals 

and these can be divided into conventional and unconventional monetary policy (Mishkin, 

Matthews and Giuliodori, 2013; Boonstra and Van Schoot, 2016a). This paper goes into detail 

on one specific policy tool, quantitative easing, a form of unconventional monetary policy. 

Before going into depth on unconventional monetary policy, it is important to take a step 

backwards and explain how money is created in the modern economy.  

II.i. Money creation in the modern economy 

Usually, economic textbooks -and still some economists- explain that the supply of central 

bank money is fixed and that through the money multiplier, central bank money is multiplied 

into broad money, i.e. more loans and deposits. Household deposits allow banks to create new 

loans demanded by borrowers (though not 1-on-1 as banks have to hold a fraction of it as 

reserves), and this is where money is created (McLeay, Radia and Thomas, 2014b).  

The story, however, is different. Though first a clarification on money and the different sorts 

of money is needed: Money is an IOU, or I Owe You, which is: “a promise to repay someone 

at a later data” (McLeay, Radia and Thomas, 2014a:1) and can be broad of narrow (base).  

Base (narrow) money includes central bank reserves, which is an IOU from the central bank 

to commercial banks, and notes or currency, which is an IOU from the central bank to 

consumers (McLeay, Radia and Thomas, 2014a). Together these form the monetary base of 

the central bank, hence base money. Under normal circumstances, the amount of base money 

is determined by the amount of notes that people want to hold or need for their transactions 

and the amount of notes and reserves the banks wish to hold, given a certain interest rate level 

in the economy (Bank of England, 2014; McLeay, Radia and Thomas, 2014b). It is thus not 

chosen nor fixed by the central bank, as sometimes explained in textbooks.  
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Broad money, is the sum of all the money available to households and companies. This is 

currency such as banknotes and coins (IOU from central bank to households and companies) 

and consumer deposits (an IOU from commercial banks to households and companies).  

The creation of money starts when banks create and supply loans (figure 1). When the bank 

supplies a loan, it will open a matching deposit in the borrower’s bank account.    

 

“For this reason, some economists have referred to bank deposits as ‘fountain pen money’, 

created at the stroke of bankers’ pens when they approve loans” (McLeay, Radia and 

Thomas, 2014b: 16). Also: “Banks can create new money because bank deposits are just 

IOUs1; banks’ ability to create IOUs is no different to anyone else in the economy” (McLeay, 

Radia and Thomas, 2014a: 8).  

Thus, broad money is created whenever banks create and supply a loan. And as explained 

previously, this runs contrary to the view that banks can only lend out deposits that they 

already have, in fact, loans create deposits (Wray, 2007; Bank of England, 2014). This is 

more in line with the post-Keynesian view that all money is debt and money is endogenous 

(Wray, 2007). 

                                                           
1 An IOU (I Owe You) is a claim to a person, company, bank or government. “Money in the modern economy is 

just a special form of IOU, or in the language of economic accounts, a financial assets” (McLeay, Radio and 

Thomas, 2014a).  

Figure 1. Money creation by aggregate banking sector making additional loans (a) (taken from McLeay, Radia, and Thomas, 

2014b).  
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There are multiple ways in which the creation of money is constrained (Deutsche 

Bundesbank, 2017). First and above all, in normal times, money creation is limited by 

conventional monetary policy (Wray, 2007). Central banks set interest rates on central bank 

reserves in line with their policy objectives of stable inflation of and/or close to 2%2. These 

rates are set through targeting of short-term nominal interest rates, executed through the 

purchasing or selling of short-term debt securities (Fawley and Neely, 2013). In doing so, 

central banks change the monetary base (currency and bank reserves) and short-term interest 

rates thereby influencing a wider range of interest rates such as those on bank loans and 

deposits (Fawley and Neely, 2013; McLeay, Radia and Thomas, 2014b). This subsequently, 

directly affects the amount of lending and thus, the amount of broad money created (Wray, 

2007; Bank of England, 2014). The supply of money in the economy is therefore not 

determined by the money multiplier -ratio of broad to base money- but by banks’ willingness 

to supply loans given the interest rate set by the central bank (Fawley and Neely, 2013; 

McLeay, Radia and Thomas, 2014b).   

Second, through the forces of the market and competition, interest rate margins are influenced 

thereby constraining banks’ lending abilities and their profitability (McLeay, Radia and 

Thomas, 2014b ; Deutsche Bundesbank, 2017). Third, because regulators favour a resilient 

financial system, macroprudential regulation of financial markets acts as another break on 

money creation (McLeay, Radia and Thomas, 2014b ; Deutsche Bundesbank, 2017).  

Finally, “household and companies who receive the money created by new lending may take 

actions that effect the stock of money – they could quickly ‘destroy’ money by using it to repay 

their existing debt, for instance” (McLeay, Radia and Thomas, 2014b:14). 

II. ii. Quantitative Easing 

Following the financial crisis of 2007/2008, central banks ran out conventional monetary 

policy tools to achieve their goals as they were constrained by the zero lower bound (Bossone, 

2013a). This occurs when purchasing of short-term securities under conventional monetary 

policy can no longer lower the policy rates (short-term interest rates) as they have hit the zero-

lower bound (0%) and money creation and spending is believed to be too low (Joyce, Tong 

and Woods, 2011; Fawley and Neely, 2013; McLeay, Radia and Thomas, 2014b; Bank of 

England, 2016a). An environment in which conventional monetary policy is no longer 

effective in stimulating aggregate demand is called “leaning against the rope” or the liquidity 

                                                           
2 Changes in interest rates can take up to two years to have their full impact on inflation (Bank of England, 

2013).  
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trap (Boonstra and Van Schoot, 2016a). Therefore, central bankers have reverted to the 

introduction of unconventional monetary policy (i.e. QE).  

Quantitative Easing can provide further monetary stimulus to the economy by substantially 

increasing the monetary base (Fawley and Neely, 2013; McLeay, Radia and Thomas, 2014b; 

Boonstra and Van Schoot, 2016a). Through conventional monetary policy the central bank 

influences the price of money. Under QE however, the focus shifts to the quantity of money 

as the central bank purchases quantified amounts of financial assets from private institutions 

with longer maturities than the short-term government bonds purchased under conventional 

monetary policy (Bank of England, 2016a). These assets are purchased by the central bank 

with electronically created broad money, with a corresponding increase in the amount of 

central bank reserves (figure 2) (McLeay, Radia and Thomas, 2014b).  

 

The sellers of these assets -companies such as pension funds and insurance companies with a 

commercial bank account in the example above- have received cash money, probably more 

than the amount of money they wish to hold relative to other assets (McLeay, Radia and 

Thomas, 2014b). Through portfolio rebalancing, higher yielding assets are being purchased, 

causing a “hot potato effect”3. The increased demand for financial assets with longer maturity 

and its accompanying price increase translates into lower long-term interest rates (a flattening 

of the yield curve). Lower yields mean that borrowers face lower costs and that should 

support spending (Joyce, Tong and Woods, 2011; McLeay, Radia and Thomas, 2014b; 

Boonstra and Van Schoot, 2016a). Thus: “this cash injection lowers the cost of borrowing 

                                                           
3 The hot potato effect occurs when newly created money is passed on between companies and household which 

in turn increase spending (McLeay, Radia and Thomas, 2014b). 

Figure 2. Impact of QE on balance sheet (a) (taken from McLeay, Radio and Thomas, 2014b:24) 



Master thesis Marco Loonstra Lund University   

10 
 

and boosts asset prices to support spending and get inflation back to target” (Bank of 

England, 2016b:2).  

McLeay, Radia and Thomas address two misconceptions about QE. First, contrary to some 

believe, QE does not provide banks with free money. Although banks indeed see an increase 

in their interest earning reserves, these are a by-product of the by QE created bank deposits on 

which banks must pay interest (McLeay, Radia and Thomas, 2014b). Banks simply serve as 

an intermediary between the central bank and the non-financial institutions: “QE leaves banks 

with both a new IOU from the central bank but also a new, equally sized IOU to consumers 

(pension fund), and the interest rates on both depend on Bank Rate” (McLeay, Radia and 

Thomas, 2014b:24).  

Second, QE creates new broad money as government debt is replaced by bank deposits. 

Contrary to some belief, these newly created reserves cannot be lend-out directly because 

they are an IOU from the central bank to commercial banks, which only can be used for 

interbank transactions. QE might have an indirect effect, in the sense that banks can increase 

lending as their funding costs are reduced or they may be able to attract more stable funding. 

On the other hand, money could also be destroyed if companies issue equity or bonds to repay 

bank credit. In the end: “QE works by circumventing the banking sector, aiming to increase 

private sector spending directly” (McLeay, Radia and Thomas, 2014b: 25).  

In theory asset purchases could be neutral in the sense that they have no impact on real GDP 

growth and inflation:  

“If the central bank assumes risks by purchasing assets that were initially held in the private 

sector, the real economic allocation remains unchanged if these risks – should they come to 

pass – ultimately have to be shouldered again by the private sector through (additional) 

taxation (known as Wallace neutrality” (Deutsche Bundesbank, 2016:6).  

Nevertheless, such outcome is unlikely as financial markets do not work perfect and investors 

are likely to have preferences for certain asset classes and maturities (Deutsche Bundesbank, 

2016).  

II.iii. QE in practice.   

During the global financial crisis, policy makers in the advanced economies rushed to fix the 

broken financial system and restore confidence within that system by introducing QE 

programmes (Bossone, 2013a; Fawley and Neely, 2013). Through direct lending and asset 
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purchases, central banks supported distressed short-term credit markets, fortified financial 

institutions’ balance sheets and cleaned those balance sheets through toxic assets purchases 

(Joyce, Tong and Woods, 2011; Fawley and Neely, 2013; Bossone, 2013a).  

These credit easing policies differ from pure QE as it targets certain parts of financial markets 

and/or interest rates (Fawley and Neely, 2013). In pure QE “the focus of policy is the quantity 

of bank reserves, which are liabilities of the central bank; the composition of loans and 

securities on the asset side of the central bank’s balance sheet are incidental” (Bernanke, 

2009). Nonetheless, all policies that will substantially increase the monetary base -and thus 

the ECB’s balance sheet- such as those described above, can be labelled quantitative easing 

(Fawley and Neely, 2013).  

The ECB initially embarked on QE by introducing credit easing policies. These were targeted 

programmes -such as the Longer-term refinancing operations (LTROs) and main-refinancing 

operations (MROs) or other outright monetary transactions (OMT)- to restore fragile and 

distorted financial markets (Fawley and Neely, 2013; Bossone, 2013a): 

“The ECB’s use of bank loans, rather than bond purchases, to expand the monetary base 

reflects both the desire to specifically support their banking sectors, hit hard by the financial 

crisis, and the relatively greater importance of banks, as opposed to bond markets in Europe” 

(Fawley and Neely, 2013: 71).  

Figure 3: Balance sheet of the European Central Bank 

 

Source: OECD 
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Thus, they were not a pure QE programme, as those introduced in the UK and US, with a goal 

of flattening the yield curve through which economic growth and inflation would be 

supported (Baumeister and Benati, 2010; Joyce, Tong and Woods, 2011; Fawley and Neely, 

2013; Bossone, 2013a). Nevertheless, as can be seen from figure 3 above, the programmes 

vastly increased the ECB’s balance sheet.  

The targeted QE programmes seem to have been a crucial policy tool that aided policy makers 

averting a meltdown of financial markets (Baumeister and Benati, 2010). However, as the 

crisis unfolded and started to affect the real economy, the objective of QE shifted (Bossone, 

2013a). The scope of QE expanded and now included an objective of revamping economic 

activity through stimulating aggregate demand (Bank of England, 2011; Bossone, 2013a. 

McLeay, Radia and Thomas, 2014b).  

In 2009, the ECB introduced a series of asset purchasing programmes that resembled a purer 

version of QE (Deutsche Bundesbank, 2016). These are the covered bond purchase 

programmes, CBPP1, CBPP2 and CBPP3 in 2009, 2011 and 2014. Further, the ECB 

introduced an asset-backed securities purchase programme, ABSPP in 2014. It was not until 

January 2015 that the ECB announced the start of the expanded asset purchase programme 

(APP) in March 2015. This programme was far larger than any previous programme and, 

more importantly, resembled a pure QE programme. At the time when the APP was 

introduced it consisted, next to the ABSPP and CBPP3, out of a public-sector purchase 

programme, PSPP (Deutsche Bundesbank, 2016). The PSPP forms the majority share of the 

APP (85%). From June 2016, the APP also included the purchase of corporate bonds under 

the corporate sector purchase programme (CSPP) (see figure 4 & 5 below). 

Together: “these asset purchase programs are aimed at further enhancing the transmission of 

monetary policy, facilitating credit provision to the euro area economy, easing borrowing 

conditions for households and businesses and contributing to returning inflation rates to 

levels below, but close to, 2 % over the medium term, consistent with the ECB's primary 

objective of maintaining price stability” (ECB, 2016: 1).  
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Figure 4 & 5: ECB Asset Purchasing Programmes 

 

Source: Bloomberg              Source: Bloomberg 
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II.iii. Transmission channels 

A variety of transmission channels have been identified through which asset purchasing might 

affect aggregate demand. Weale and Wieladek (2016) have discussed three mechanisms: the 

expectations management channel; portfolio balancing channel and the signalling channel. 

The Deutsche Bundesbank has also identified two additional channels, a balance sheet 

channel and an exchange rate channel (Deutsche Bundesbank, 2016).  

First, there is the expectations management channel. Expectations management of future 

economic outcomes on inflation and real GDP growth is one of the key elements of modern 

monetary policy (Woodford, 2003; Boivin, Kiley and Mishkin, 2012). QE can therefore affect 

the real economy as it could influence the outlooks of economic agents and reduce uncertainty 

(Key, Weale and Wieladek, 2014; Weale and Wieladek, 2016). For example, uncertainty will 

weigh-in on levels of investment and consumption (Deaton, 1992; Dixit and Pindyck, 1994; 

Weale and Wieladek, 2016).  

Therefore: 

H4: management of expectations is the main transmission mechanism in the eurozone.  

The effects of signalling and portfolio rebalancing on long-term rates can be explained 

through the following formula of a n-year bond (Fawley and Neely, 2013): 

yt, t+n = �̅�𝑡,𝑡+𝑛 + 𝑇𝑃𝑡,𝑛 −  𝐸𝑡𝜋𝑛       (1) 

where the first term on the left-side of the equation represents the expected real interest rates; 

the first term on the right-side of the equation is the average expected overnight rate over the 

next n- years at time t; the second-term is the term premium at time t; and the final term is the 

expected average rate of inflation over the next n-years at time t (Fawley and Neely, 2013).  

Asset purchasing might induce portfolio rebalancing through the preferred-habitat theory that 

includes theories on market segmentation and liquidity premium (Modigliani and Sutch, 

1966; Vayanos and Villa, 2009; Deutsch Bundesbank, 2016).  

The liquidity premium theory assumes that there is a positive term premium -that grows over 

the investment horizon- that needs to be paid for longer-term bonds, because then and only 

then, will risk-averse short-term investors buy bonds with residual (longer-term) maturities 

(Deutsch Bundesbank, 2016). The segmentation theory assumes that “investors have a 

preference for specific (residual) maturities (preferred habitat) meaning that the term 
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premium does not necessarily rise monotonously with residual maturity” (Deutsche 

Bundesbank, 2016: 34).  

Large-scale asset purchasing programmes cause a reduction in the average maturity of 

investors’ portfolios and therefore a fall in the liquidity and aggregate term premium, also 

known as duration effect (Deutsche Bundesbank, 2016). Further, due to market segmentation, 

investors with a preference for certain market segments are willing to pay a higher price for 

their preferred bonds as the supply of such bonds declines due to asset purchasing. The 

combined effect is that those bond prices -and of close substitutes- rise and the yield curve 

flattens and portfolios are rebalanced (Joyce, Tong and Woods, 2011; Deutsche Bundesbank, 

2016; Weale and Wieladek, 2016). Thus, a reduction in the term premium induced by 

portfolio rebalancing will cause long-term rates to fall, asset prices to increase thereby 

boosting investment and aggregate demand (Mishkin, 1996 Joyce, Tong and Woods, 2011; 

Deutsche Bundesbank, 2016; Weale and Wieladek, 2016). 

Curdia and Ferrero (2013) make an interesting remark about the portfolio rebalancing 

channel:  

“We consider an economy with two types of investors. The first can invest in both short- and 

long-term assets. For them, a lower risk premium prompts them to reallocate their portfolios, 

but doesn’t change their spending behaviour. If all investors behaved this way, a change in 

the risk premium would not affect the economy. The second type of investor buys only long-

term bonds, for example to match asset duration with life events, such as retirement date. If 

long-term yields fall, these investors have less incentive to save and may allocate more money 

to consumption or investment in nonfinancial assets. This boosts aggregate demand and puts 

upward pressure on inflation” (Cúrdia and Ferrero, 2013: 2) 

Weale and Wieladek (2016) found evidence of this transmission mechanism in the US, as the 

Fed’s QE programme pushed down the rates on medium and long term US government bonds 

while not affecting interest rate futures, ruling out the possibility of signalling and favouring 

the portfolio rebalancing (Weale and Wieladek, 2016). Joyce, Tong and Woods (2011) arrive 

at a similar conclusion for the UK, though a role for signalling is found. A flattening of yield 

curves seems to be a powerful force to boost output growth and inflation in the Euro Area, the 

UK, US and Japan (Rudebusch, Sack and Swanson, 2007; Baumeister and Benati, 2010).  
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Hence: 

H5: asset purchasing under the ECB’s extended asset purchasing programme will lead to 

significantly lower yields on long-term government bonds. 

H6: portfolio rebalancing is the main transmission mechanism in the eurozone.  

The signalling channel is another transmission channel through which QE might affect the 

economy (Joyce, Tong and Woods, 2011; Weale and Wieladek, 2014b, 2016). An 

announcement by the central bank of an upcoming asset purchasing programme will send a 

signal towards the market that its conventional monetary policy is still constrained by the zero 

lower bound (Eggertson and Woodford, 2003; Bernanke, Reinhart and Sack, 2004; Bauer and 

Rudebusch, 2014). Such an announcement will reduce the expected average short-term 

interest rates (Weale and Wieladek, 2016). Thus, a QE programme also acts as forward 

guidance by providing information about the near-future short-term interest rate path 

(Baumeister and Benati, 2010; Chung et al. 2011; Joyce, Tong and Woods, 2011; Cúrdia and 

Ferrero, 2013; Deutsche Bundesbank, 2016; Weale and Wieladek, 2016). In this case, “long-

term interest rates would continue to fall in line with the expectations hypothesis. This would 

have a positive impact on general financing terms and therefore credit demand, stimulating 

aggregate demand and increasing inflation” (Deutsche Bundesbank, 2016: 37). Thus, in 

equation 1, a reduction in the average expected short-term interest rate through signalling will 

cause long-term rates to fall. 

The evidence for such a mechanism is mixed. On the one hand, Gagnon et al. (2011) couldn’t 

support the hypothesis whereas Joyce, Tong and Woods (2011), Bauer and Rudebusch (2014) 

and Weale and Wieladek (2014a, 2016) did found evidence supporting the thesis. Chen, 

Cúrdia and Ferrero (2011) found that the effectiveness of QE actually increases when the 

central bank signals that short-term interest rates will stay low in the medium-term.  

Nevertheless: 

H7: signalling is the main transmission mechanism in the eurozone.  

The Deutsche Bundesbank (2016) mentions two other channels through which asset purchases 

stimulate economic growth and aide central bank policy goals. These are the exchange rate 

channel and the bank capital and balance sheet channel. Transmission through the balance 

sheet channel works through strengthening of firms’ balance sheet by increasing asset prices. 

This implies that the borrower faces lower credit default risk which increases the willingness 
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of lenders to provide capital and increases the ability of borrowers to attract external capital at 

lower costs (Deutsche Bundesbank, 2016).  

The consequence of asset purchases for commercial banks is that in a situation where asset 

prices increase due to QE, the value of the commercial banks’ assets increase which cause an 

increase in their profits. Consequently, banks can expand their credit availability as higher 

profits enables them to meet higher capital requirements and eases their ability to refinance 

(Deutsche Bundesbank, 2016).  

Quantitative easing can also boost aggregate demand and inflation via the exchange rate 

channel (Fawley and Neely, 2013; Deutsche Bundesbank, 2016). The mechanism here is 

straightforward as asset purchases will drive down the yields on domestic bonds, causing 

them to be less attractive for foreign investors thereby putting a downward pressure on the 

domestic currency (Deutsche Bundesbank, 2016). As a consequence, foreign goods become 

more expensive for domestic consumers while the domestic goods become cheaper for 

foreign consumers. This will increase aggregate demand for domestic goods and increase 

inflation as foreign goods have to be bought against higher prices (Deutsche Bundesbank, 

2016).   

II.iii. Side effects of QE. 

Despite theoretical and empirical support for the hypothesis that asset purchasing supports 

macroeconomic activity, it remains a controversial policy (Boonstra and van Schoot, 2016c). 

Those most likely to benefit directly from quantitative easing are the owners of assets, such as 

traders, hedge funds, investors, banks, high-wealth individuals and speculators consume 

(Bank of England, 2012; Bossone, 2013a). However, they form a minority in society and have 

a low propensity to consume. The vast majority of the population -with a higher consumption 

propensity and with regular savings accounts- however, are hurt by falling interest rates and 

may actually reduce spending (Bank of England, 2012; Bossone, 2013a). This can be 

exacerbated when inflation expectations increase against the backdrop of stable or falling 

income levels (Bossone, 2013a,b). Therefore, wealth effects generated by QE will most likely 

help the households that hold assets, (i.e. in the UK, the top 5% holds 40% of all assets) 

(Bank of England, 2012).  

QE could also cause a distortion in the pricing of risk. Because QE flattens the yield curve, 

search for yield and perception of risk might alter the pricing of risk (Bossone, 2013a,b; 

Deutsche Bundesbank, 2016).  
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“Capital gets directed to otherwise unproductive and unprofitable uses. Money growth feeds 

bond and asset-price bubbles, and high-risk structured financial instruments re-emerge (Stein 

2013 and IMF 2013). Voices of exit from QE increase interest rates and uncertainty 

(Grenville 2013 and Rajan 2013)” (Bossone, 2013a: 1).  

There is also evidence that larger companies benefit more from QE than smaller firms:  

“Under QE, share prices rise and business cash holdings grow. Larger companies have used 

QE money to buy their own assets – through share buy-backs and debt-equity swaps, with 

little effects on output and employment. Smaller companies, with limited access to capital 

markets, have still had hard times borrowing from banks” (Bossone, 2013a: 1).  

Bossone (2013a) raises questions about the effectiveness of QE in an environment where 

fiscal policy is constrained by high public debt: “Pulling QE alongside a restrictive fiscal 

policy is like pushing on the car’s accelerator and brake pedals at the same time, which is 

what has happened in the US and UK” (Bossone, 2013a:1). The Deutsche Bundesbank warns 

for a stronger nexus between monetary and fiscal policy as governments face more favourable 

financing conditions and might therefore be less inclined to pursue sustainable government 

budgeting as they are less susceptible to market discipline (Deutsche Bundesbank, 2016).  

Research by Chen, Cúrdia and Ferrero (2012) and Cúrdia and Ferrero (2013) also raised 

questions about the effectiveness of QE in the US. The second round of large scale asset 

purchases only added 0.03 percentage point to inflation and 0.13 percentage points to real 

GDP growth in late 2010 (Chen, Cúrdia and Ferrero, 2012). Moreover, they found that 

forward guidance made quantitative easing more effective, as without it the LSAP would only 

have added 0.02 to inflation and 0.04 to GDP growth (Chen, Cúrdia and Ferrero, 2012). 

Finally, the effects of conventional monetary policy on economic growth -in the form of 

short-term interest rate adjustments- are larger and less uncertain than under the LSAPs.  

Similar, Engen, Laubach and Reifschneider have placed the effectiveness of the Fed’s LSAPs 

in question: “Our analysis suggests that the net stimulus to real activity and inflation was 

limited by the gradual nature of the changes in policy expectations and term premium effects, 

as well as by a persistent belief on the part of the public that the pace of recovery would be 

much faster than proved to be the case” (Engen, Laubach, Reifscheider, 2015:1). 

Nonetheless, unconventional monetary policy did influence a reduction in unemployment and 

slightly increased the rate of inflation. Also, the effectiveness of LSAP is increased when it 
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coincides with a commitment of conventional monetary policy at the ZLB (Chen, Cúrdia and 

Ferrero, 2011).  

There are concerns about the profitability of financial institutions as a flattening of yield 

curves exerts a downward pressure on the profits of traditional retail banks and pension funds 

as interest margins are eroded (Deutsche Bundesbank, 2016; Boonstra and van Schoot, 

2016c). Still, QE could also have a positive effect on banks’ profitability as the bank faces 

higher assets prices and cheaper funding on interbank markets and from the central bank. 

Moreover, given the fact that the economy is likely to improve under QE, the creditworthiness 

of new and existing clients is likely to increase as well. Through this feedback effect, interest 

margins and hence profits might actually improve (Deutsche Bundesbank, 2016). 

Unfortunately, there is no evidence whether this has occurred in the Eurozone, though surveys 

in Germany suggest that small and medium financial institutions do experience downward 

pressure on their profits (Deutsche Bundesbank, 2016).  

Finally, one could ask questions about to what extent would QE influence investors behaviour 

and their trading strategies. For instance, if investors expect an upcoming QE programme they 

might start buying those bonds upfront and sell them for a higher price to central banks. This 

could amplify potential wealth effects and therefore puts another remark on the effectiveness 

of QE. In a sense helicopter money could be a better solution as every citizen gets their “fair 

share” of newly created money (Bossone, 2013a).  

III.iiv. Research question 

Through the theories that I have presented above, I would like to provide an answer to the 

following research question:  

“What are the macroeconomic effects, potential side-effects and the main transmission 

channels of the ECB’s extended asset purchasing programme?”   
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III. Methodology 
 

III.i. Econometric model 

In general, economists have applied two types of techniques to investigate effects of monetary 

policy on the economy. There those who have investigated the impact of large-scale asset 

purchasing through event studies of financial markets via DSGE models or derivatives from 

DSGE-models (Gagnon, Raskin, Remache and Sack, 2010; D’Amico and King 2010; Chen, 

Cúrdia and Ferrero, 2011; Engen, Laubach and Reifschneider). Others such as, Baumeister 

and Benati (2010) Kapetanios, Mumtaz, Stevens and Theodoridis (2011), Lenza, Pill and 

Reichlin (2010) Weale and Wieladek, (2014a. 2016) have applied Bayesian vector auto-

regressive models.  

The use of the former models makes identification of real economic effects difficult (Weale 

and Wieladek, 2014a). Bayesian VAR models on the other hand, make identification of real 

economic effects possible, as long they are combined with identification schemes in which 

economic growth and inflation are not restricted (Weale and Wieladek, 2014a, 2016). 

Furthermore, due the relative brief history of quantitative easing programmes, small sample 

sizes are a common issue in studies that attempt to investigate quantitative easing effects. 

Bayesian interference techniques combined the Litterman (1986) prior (in Weale and 

Wieladek, 2014b) or normal inverse-Wishart prior in Uhlig (2005) and Weale and Wieladek 

(2016).   

Unfortunately, the method described above is out of the scope of this paper. Therefore, a 

structural VAR-model has been applied with a similar identification scheme as in Weale and 

Wieladek (2014a, 2016): the Cholesky Decomposition scheme. Estimations of the 

macroeconomic effects of the ECB’s APP and potential transmission channels are performed 

through the following SVAR-model: 

Yi,t = αi + ∑ 𝐴𝑖,𝑘𝑌𝑖,𝑡−𝑘 +𝐿
𝑘=1 𝑒𝑖,𝑡   𝑒𝑖,𝑡 ~ 𝑁 (0, Σ𝑖)        (2) 

Vector Yi,t, embodies a set of endogenous variables at time t for country i: the announcement 

of asset purchases, economic growth, inflation, long-term interest rates and growth of real 

asset prices. The transmission channels will be tested by including the various variables for 

these channels separately as a sixth variable. The exact specification of the variables will be 

given below. The range of coefficients related to the lagged vector of variables for country i 
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and lag k are presented by Ai,k. and the residuals –presumed to be normally distributed along 

the variance-covariance matrix ∑i - are covered by vector ei,t for country i at time t.  

In addition to the SVAR specification presented above in equation (1), it is important to 

define its lag length. This can be achieved through various methods (Ouliaris, Pagan and 

Restrepo, 2016). First, one could look at statistical criteria, such as the Akaike Information 

Criterion (AIC), Schwartz Bayesian Information Criterion (SC) or the Hannan-Quinn (HQ) 

Criterion (Ouliaris, Pagan and Restrepo, 2016). Another way is to use a rule of thumb; VARs 

based on monthly data should employ a lag length of 6 throughout (Ouliaris, Pagan and 

Restrepo, 2016). Third, one could base their lag length on economic theory or previous 

models. This paper chooses to apply the latter and follows Weale and Wieladek (2016) with a 

lag-length of two.  

The announcement of asset purchases is expected to have a positive impact on economic 

growth (real GDP growth) and inflation (growth in HCIP) (Kapetanios, Joyce, Tong and 

Woods, 2010; Mumtaz, Stevens and Theodoridis 2011; Chen, Cúrdia and Ferrero, 2011; 

Chung, Laforte, Reifschneider and Williams, 2012; Baumeister and Benati, 2013; Weale and 

Wieladek, 204b, 2016). Therefore, a positive sign is expected from the outcome of the 

regression analysis. Long-term interest rates (10-year government bonds) on the other hand, 

are expected to show a negative sign, as theory expects QE to place a downward pressure on 

long-term interest rates (McLeay, Radia and Thomas, 2014b; Boonstra and Van Schoot, 

2016a, b; Deutsche Bundesbank, 2016). Consequently, an increase in asset prices such as real 

equity and house prices is anticipated translating into a positive coefficient.  

The signalling channel is examined in the following way: Bauer and Rudebusch (2011) argue 

that short-term interest rates are expected to remain near the zero-lower bound when policy 

makers sent a signal to the market by introducing and/or a continuation of unconventional 

monetary policy (Bauer and Rudebusch 2014; Weale and Wieladek, 2014b, 2016). This 

should induce a downward pressure on interest rates futures. Therefore, Weale and Wieladek 

(2014a, 2016) have looked at movements in 12, 24 and 36 months 3-month dollar/pound 

Overnight Index Swap (OIS) rates to investigate the signalling channel. The Eurozone has its 

own version of the OIS: Eonia rates which is the 1-day interbank rate for the eurozone. I 

expect to find a negative sign of the Eonia swap values in response to QE, which would be in 

line with the theory and results found by (Bauer and Rudebusch, 2011; Weale and Wieladek, 

2014b, 2016). However, as Weale and Wieladek (2014b), 2016) acknowledge, it is difficult to 

know whether such effects can truly be allotted to the introduction of QE programs or to the 
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forward guidance policy that coincides with QE. Hence, care should be given to the 

interpretation to such results.  

Because QE is likely to induce portfolio rebalancing and yield curve flattening, the yields in 

5, 20 and 30-year government bonds are used to uncover the existence the portfolio 

rebalancing channel (McLeay, Radia and Thomas, 2014b; Deutsche Bundesbank, 2016). 

Therefore, it is expected to find negative coefficients for the government bonds in response to 

a QE announcement.  

(un) Conventional monetary policy could also reduce uncertainty within the economy (Joyce, 

Tong and Woods, 2011; Weale and Wieladek, 2014b, 2016). Therefore, the existence of an 

expectations management channel is investigated by looking at the response of a variety of 

uncertainty measurements (Weale and Wieladek, 2014b, 2016). These include the VIX index, 

the spread between corporate bonds, economic sentiment indicator and a variable called 

MOVE which is constructed by combining the yields on various Euribor options (see 

appendix table 8). A negative sign is expected for corporate bonds spreads and the MOVE 

variable -implying less uncertainty- and positive signs for the VIX and economic sentiment 

indicator.  

Finally, as Fawley and Neely (2013) and Deutsche Bundesbank (2016) point out, QE might 

also affect the exchange rate channel. Hence, a negative coefficient for the real exchange rate 

is expected in response to asset purchasing; implying a depreciation of the currency.  

This paper applies monthly data for the period 2015M1 to 2016M12, providing a total number 

of 24 observations for each variable. January 2015 is the starting point of the analysis since 

this was the first month in which the ECB announced the implementation of a pure QE 

programme: the public securities purchasing program (PSPP). Unfortunately, this does mean 

that the analysis will cover a relative brief period, making estimates rather precarious. 

Including pre-2015 data, would be a way to solve this. However, as noted by Weale and 

Wieladek (2014b; 2016) this also implies that the estimates could be biased to events that took 

place before 2015 such as the government interventions related to the Global Financial Crisis 

and the European Debt Crisis which was at its worst before 2015. Another way would be to 

construct a Panel-Var Model in which all the Eurozone member countries are included. 

However, this is out of the scope of this paper and is therefore left open for further research.  

Moreover, considering small sample sizes the best method -according to Weale and Wieladek 

(2014b, 2016)- would be the application of a Bayesian-VAR with Litterman (1986), panel 
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VAR hierarchical or inverse-Wishart priors as this would provide much more refined results. 

Also, omitted variable bias are a common issue with small sample sized VARs (Weale and 

Wieladek, 2014b, 2016). Therefore, this paper could serve as a blueprint for future research.  

Nevertheless, omitted variable bias concern is addressed in a robustness check by including 

control variables for the effects of domestic fiscal policy, oil prices, FED’s monetary policy 

actions and the Euro Area crisis as attempted in Weale and Wieladek (2014b and 2016).  

Finally, the countries that are investigated are the two most financially robust and largest and 

4th largest Eurozone economies: Germany and the Netherlands; and the two financially 

weaker Southern-European brothers Italy and Spain, which are the 3rd and 4th largest 

Eurozone economies. Analysing the impact of ECB’s QE at the Eurozone and individual 

country level could reveal some interesting information about the effects of unconventional 

monetary policy and its transmission channels on these various levels of aggregation.  

III.ii Identifcation scheme 

“The challenge for structural VAR models is to disentangle orthogonal, structural economic 

shocks, ɛi,t, from the correlated reduced form shocks, ei,t. this is typically achieved with the 

help of a matrix C0, such that C0ec,t = ɛi,t. As discussed below, we recover C0 either with short-

run zero restrictions, short-run sign restrictions or a combination of the two” (Weale and 

Wieladek, 2014b: 10).  

Table 1. Cholesky Decomposition  

Cholesky Decomposition scheme 

 p 

Log 

CPI 

y  

Log real 

GDP 

AP 

Asset 

Purchases 

it 

Long Interest 

Rate 

spt 

Log Real 

Equity Price 

Log CPI 1 0 0 0 0 

Log real GDP  1 0 0 0 

Asset Purchases   1 0 0 

Long Interest Rate    1 0 

Log Real Equity Price     1 

Note: Grey areas imply that there is no restriction to the response of variable (column) to a shock (row) 

Similar to Gambacorta, Hofmann and Peersman (2014) and Weale and Wieladek (2014b, 

2016) have applied three/four different identifications schemes in their quest to uncover the 

macroeconomic effects of asset purchasing. As mentioned in the previous section, this paper 

replicates the Cholesky Decomposition scheme applied in Weale and Wieladek (2014b, 2016) 
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(table 1). Because it is still not empirically and theoretically guaranteed that real GDP and 

inflation will react to unconventional monetary policy in the form of asset purchases, real 

GDP and inflation are left unrestricted in the identification scheme (Weale and Wieladek, 

2014b). It is assumed that there is a lagged reaction of real GDP and inflation to asset 

purchases. In other words, real GDP and inflation do not react contemporaneously to asset 

purchases and, are therefore placed before asset purchases in the Cholseky decomposition. 

Contrary, interest rates and equity prices are placed after asset purchases as it is assumed that 

these do react contemporaneously.  

Weale and Wieladek (2014b, 2016) have employed two/three additional identification scheme 

which are out of the scope of this paper. Nonetheless, the results of the Cholesky 

Decomposition in Weale and Wieladek (2014b, 2016) do reveal that these have lowest 

magnitude in terms of their coefficients and significance. The inclusion of the other 

identification schemes leads to more significant results with greater coefficients. Therefore, 

the results from the Cholesky Decomposition serve as lower-bound estimates.  

IV. Data and descriptive statistics 
 

The next section describes the data used in the econometric model. Further, descriptive 

statistics are being presented in the second part of this section.  

IV.i. The data 

The aim of this paper is to investigate the macroeconomic effects of ECB’s APP within the 

Eurozone and member economies. The data covered is within the time span in which the APP 

is an active policy tool and for which data is available: 2015M1 to 2016M12. The first 

announcement of the APP programme was made on January 2015 by the president of the 

ECB: Mario Draghi. Although the ECB already engaged in asset purchasing programs since 

the outbreak of the Global Financial Crisis in 2007/2008 -such as the Covered Bond Purchase 

Programs, Asset-backed securities purchase programs, (T)LTROs- the size of these programs 

were relatively minor compared to the programmes announced in January 2015 and they were 

primarily aimed to strengthen balance sheets of financial institutions (Fawley and Neely, 

2013). They are therefore not a “pure” QE programme. The size of the newly announced 

public securities purchasing program (PSPP) under the APP, dwarfed previous programs as 
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the PSPP covers 85% of all monthly asset purchases4. Moreover, under the APP the ECB’s 

monetary base vastly expanded -again- and could be considered a pure QE programme 

comparable to those found in the US and UK (see figure 6).  

The asset purchase announcements are 

calculated as the accumulated 

announcements of asset purchasing 

made by the ECB over the course of 

2015-2016. These are subsequently 

divided through the 2015m1 Gross 

Domestic Product (GDP) of the 

Eurozone -to avoid issues with 

endogeneity- to arrive at a scaled value 

of the announced asset purchases. The 

announcements are obtained from the 

ECB and the nominal GDP figures -

GDP at market (current) prices, 

seasonally and calendar adjusted data- are obtained from Eurostat.  

Economic growth is measured as the log of real GDP which are the chain linked volumes, 

seasonally and calendar adjusted data for gross domestic product at market prices from 

Eurostat. The Euro area countries do not keep track of monthly GDP figures. Therefore, 

quarterly figures have been obtained and linearly interpolated to obtain monthly frequency 

data.  

Inflation is measured as the log of the Harmonized Index of Consumer Prices (HCIP) for all 

items obtained at monthly frequency from Eurostat.  

The yields on 10-year government bonds are used as a measure of long-term interest rates. 

These are obtained from Bloomberg and Datastream at daily rates, from which monthly 

averages have been calculated. The same procedure has been applied for the 5, 20 and 30-year 

government bonds. 

                                                           
4 On the 8th of June 2016, the ECB announced that it would also include corporate sector bonds under the APP. 

This operation, the Corporate Sector Purchase Programme (CSPP) is treated similar as other asset purchasing 

programmes since the total amount of assets purchased under the APP is not changed by the decision.  
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For changes in asset prices multiple variables have been included. First, log nominal equity 

prices which are subsequently deflated by HCIP to obtain the log of real equity prices. The 

daily closing prices of the main stock markets (Eurostoxx 50 for the Eurozone, AEX for the 

Netherlands, DAX for Germany, FTMIB for Italy and IBEX35 for Spain) of the countries are 

obtained and subsequent monthly average have been calculated. The real exchange rates have 

been obtained from the Bank of International Settlements at monthly rates. Finally, house 

prices are calculated with OECD quarterly data on house price indices which are subsequently 

interpolated to monthly frequency, deflated by HCIP and calculated as logs to arrive at real 

monthly growth rates.  

The uncertainty transmission channel is researched with the following variables. First, the 

VIX shows the market’s expectations of 30-day volatility in stock markets and can therefore 

be a measure of uncertainty in financial markets (Bloom, 2009) or risk appetite (Adrian and 

Shin, 2010; Miranda-Aggripino and Rey, 2013). Hence, monthly -the average of daily VIX 

indices obtained from Bloomberg- absolute point change in the VIX index are included. There 

are no Spanish VIX-indices and therefore the implied 30-day volatility rates have been used 

instead. Other measures of uncertainty are the economic sentiment indicators from Eurostat 

and the euro-area BBB-AAA corporate bond spreads (the difference between Eurozone AAA 

and BBB corporate bonds) extracted from Datastream.  

Finally, Weale and Wieladek (2014b, 2016) have used the OIS interest rate futures 3 month in 

US or UK currency 12, 24 and 36 months ahead to examine the existence of a signalling 

channel. This paper has applied the Eurozone’s version of the 3 month OIS interest rates 

futures, the Eonia rates, 12, 24, and 36 months ahead obtained from Bloomberg.  

Next to concerns surrounding short time-series, use of quarterly data which is subsequently 

interpolated to obtain data at monthly frequency might render the preciseness of the 

econometric analyses. Nonetheless, given the lack of available options I have continued to use 

quarterly figures and subsequent interpolation for the GDP figures and house price indices.  

IV.ii. Descriptive statistics 

From the summary statistics in table 2 presented below it is observed that monthly average 

real GDP growth in the euro area is 0.165 percentage point with a low of 0.094 and high of 

0.368 (for a more detailed set of descriptive statistics please see table 9 in the appendix). 

Thus, though the numbers are relatively small, there is some variation in growth. Further with 

a skewness of almost 2 the variable is positively skewed despite a kurtosis value of 3.  
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More interestingly -considering the motivation of the APP- is Eurozone inflation. The mean 

monthly inflation is 0.056 percentage point within a wide range of -1.559 and 1.229 

percentage point. Again, the variable is not normally distributed which holds for all the 

variables presented in table 2. The range of long-term interest rates suggest that interest rates 

have been pushed down into negative territory.  

Table 2: Basic summary statistics for the eurozone 

 
Real GDP Inflation Long-term interest rates Real equity returns Real house prices 

Mean 0.165 0.056 0.401 0.006 0.214 

Standard error 0.017 0.130 0.065 0.829 0.142 

Median 0.138 0.154 0.344 0.499 0.234 

Std. Dev. 0.082 0.636 0.317 4.059 0.698 

Variance 0.007 0.404 0.100 16.477 0.487 

Kurtosis 2.996 2.049 -0.994 -0.618 1.086 

Skewness 1.991 -0.930 -0.038 -0.324 0.145 

Minimum 0.094 -1.559 -0.118 -8.424 -1.218 

Maximum 0.368 1.229 0.956 6.769 1.728 

Observations 24 24 24 24 24 

 

A difference is observed between monthly average growth in real equity returns and real 

house prices, as the latter clearly has higher average growth rates than the former. Hence, it 

could very well be that QE has a larger effect on real house prices than on real equity prices. 

This could be caused by an extra stimulus of asset prices induced by consumers that benefit 

from lower interest rates on real estate loans thereby increasing demand for assets.   

Descriptive statistics for the four individual Eurozone member countries are presented in table 

3 below (for a more detailed set of descriptive statistics please see table 10-13 in the 

appendix). Across the board, it is observed that none of the variables are normally distributed, 

which is not a complete surprise due to the relative small sample size. Nevertheless, there 

seem to be some differences in the variables across the four countries. For instance, monthly 

mean real GDP growth in Spain (0.269 percentage point) is much higher than in the other 

three countries, where Italy is clearly lacking behind (0.081 percentage point). Inflation on the 

other hand, is relatively equal to the eurozone average, though it is slightly lower in Italy 

(0.028 percentage point vs 0.056). 

Clearer differences, however, can be observed when one compares long-term interest rates; 

these are far higher in Spain and Italy than in the Netherlands and Germany. This is not 
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complete surprise as the European Debt Crisis caused the spreads between the yields of 

Southern and Northern Eurozone economies yields to increase.  

Except for Italy, real house prices in Germany, the Netherlands and Spain have roughly 

grown at a similar pace. In Italy, the mean growth was negative (-0.098 %), though very 

small. Average monthly real equity prices on the other hand, have only shown a similarly 

positive return in Germany and the Netherlands (0.482% and 0.450%) whereas in Spain and 

Italy, an average monthly negative return has been observed (-0.165% and -0.586%).  

Table 3: Basic summary statistics for the Eurozone, Netherlands, Germany, Italy and Spain for selected variables 

 
Mean Std. error Median Std. Dev. Variance Kurtosis Skewness Min. Max. Obs. 

Germany 

Real GDP growth 0.126 0.013 0.131 0.062 0.004 -0.752 0.333 0.045 0.238 24 

Inflation 0.075 0.111 0.043 0.541 0.293 1.395 -0.582 -1.298 1.040 24 

10-year GB 0.337 0.056 0.278 0.274 0.075 -1.085 0.105 -0.086 0.831 24 

Real equity returns 0.482 0.906 0.470 4.438 19.693 -0.764 -0.232 -8.074 7.122 24 

Real house prices 0.429 0.130 0.447 0.637 0.405 0.641 0.338 -0.819 1.936 24 

Italy 

Real GDP growth 0.081 0.008 0.079 0.040 0.002 -0.929 0.274 0.029 0.147 24 

Inflation 0.028 0.251 0.166 1.230 1.514 0.297 -0.329 -2.532 2.114 24 

10-year GB 1.584 0.058 1.564 0.283 0.080 -0.496 0.443 1.127 2.212 24 

Real equity returns -0.165 1.056 -0.744 5.173 26.761 0.786 -0.082 -12.106 11.048 24 

Real house prices -0.098 0.271 -0.175 1.328 1.763 0.238 0.238 -2.585 2.407 24 

Spain 

Real GDP growth 0.269 0.006 0.267 0.032 0.001 -1.163 0.183 0.228 0.317 24 

Inflation 0.053 0.220 0.279 1.078 1.163 1.016 -0.717 -2.487 1.991 24 

10-year GB 1.564 0.068 1.539 0.333 0.111 -0.384 0.037 0.973 2.213 24 

Real equity returns -0.586 0.829 0.024 4.060 16.485 -0.078 -0.639 -10.037 5.262 24 

Real house prices 0.296 0.247 0.083 1.210 1.465 0.885 0.278 -2.350 3.193 24 

the Netherlands 

Real GDP growth 0.158 0.017 0.178 0.082 0.007 -1.326 -0.394 0.022 0.253 24 

Inflation 0.052 0.151 0.140 0.741 0.550 -0.157 -0.125 -1.516 1.460 24 

10-year GB 0.491 0.060 0.404 0.294 0.086 -0.809 0.241 0.027 1.059 24 

Real equity returns 0.450 0.759 0.426 3.717 13.818 0.228 -0.499 -8.880 6.215 24 

Real house prices 0.399 0.171 0.374 0.839 0.703 -0.488 0.071 -1.086 2.043 24 

 

While running estimations on the data series, it is important to know whether these series are 

stationary. In other words, there is no unit root in the variables. If there is, the variables are 

non-stationary, the estimates can be spurious and therefore an adjustment should be made to 

the variables (Brooks, 2014). From the VAR Stability Condition Check, or AR Roots table in 
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Eviews, it is found that for the baseline Eurozone estimates there is at least one root outside 

the unit circle and therefore the VAR does not satisfy the stationarity condition. Hence, the 

variables have been made stationary before estimating the SVAR-model. In the baseline 

estimates for Germany, Italy, Spain and the Netherlands this is not the case, though for the 

transmission channels some adjustments have been made.  

V. Results 
 

V.i. Real Macroeconomic effects 

In table 4 the maximum impacts of an APP announcement worth 1% of 2015M1 Euro-area on 

the various macroeconomic variables are displayed. These estimates are all based on the 

Cholesky Decomposition scheme presented in the previous section. Moreover, the 

accompanying impulse response functions are presented in figure 7.  

Table 4: Maximum effect of 1% QE announcements shock on HCIP, Real GDP, Long rates and real equity prices.  

 HCIP (log units x 

100) 

Real GDP (log units 

x 100) 

Long Rates (% pts) Real Equity Prices 

(long units x 100) 

Eurozone 0.022 0.002 -0.013* 0.304* 

Germany -0.046* -0.002 -0.013 -0.175 

Italy -0.039 -0.002 -0.012 -0.324 

Spain 0.025 -0.001 -0.016* -0.208 

Netherlands -0.034 0.005* -0.019* 0.110 

Note: * 5% significance level 

The results are quite mixed, both in terms of significance and expected sign. First, an initial 

negative -though insignificant response- of inflation to the APP announcement is observed for 

the Eurozone, Italy, Spain and the Netherlands. The exception is Germany, where an 

announcement of APP leads to -contrary to what one would expect- a significant negative 

effect on HCIP until the second month were the impact on inflation is -0.046%. This would 

imply that in Germany, QE has depressed inflation by 3.77%5. Overall, the impulse response 

functions show that after the second month the impact tends to become positive though not 

significant before it dissipates. Unfortunately, the results are not in line with the literature 

(Baumeister and Benati, 2010; Joyce, Tong and Woods, 2011; Chen, Cúrdia and Ferrero, 

2012; Gagnon, Raskin, Remache and Sack, 2010; Gambacorta, Hofmann and Peersman, 

2014; Curdia and Ferrero 2013; Deutsche Bundesbank, 2016), since for instance Weale and 

Wieladek (2014b) found that asset purchase announcement worth 1% of GDP caused a 

statistically significant increase in the price level of 0.50% in the US and 0.84% in the UK. 

                                                           
5 This figure has been obtained by multiplying the maximum significant impact of -0.046% with the asset 

purchases as percentage of Eurozone nominal 2015M1 GDP: 81.84%.  
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Hence, theoretical explanations that QE programmes will lead to an increase in inflation and 

maybe even hyperinflation seem to be premature. And in the case of Germany, inapplicable, 

as results suggest that QE depressed inflation by 3.77%, and thus leads to the opposite to what 

is expected. The Bank of England (2012) and Bossone (2013a) have warned for such a 

situation, where QE might hurt the people who have the highest propensity to consume and 

hence have reduced spending instead of increasing, leading to lower inflation. However, more 

investigation is needed to confirm this. 

The results for economic growth, as defined by real GDP growth, are not very promising 

either. The positive exception here is the Netherlands, where the reaction of real GDP growth 

to an APP announcement is small, though significant. An APP announcement worth 1% of 

Euro Area 2015M1 GDP, leads to a statistically significant increase in GDP for a period of 3 

months with a maximum impact of 0.005% in the fourth month before it dissipates. This 

implies that QE has added 0.41% to Dutch real GDP6. The effect is in line with results found 

by Weale and Wieladek (2014b) for the UK and US in their first identification scheme (0.98% 

and 0.34%). It is though smaller than results found in Bridges and Thomas, (2011) and Joyce, 

Tong and Woods (2011), Kapetanios, Mumtaz, Stevens and Theodoris (2012) and Baumeister 

and Benati (2013) (between 1.0 % and 2.0 %). 

For the long rates (10Y government bond) a statistically significant negative effect is 

observed for the Eurozone (-0.013%), Spain (-0.016%) and the Netherlands (-0.019%). This is 

perfectly in line with the theory suggesting that asset purchasing would induce a downward 

pressure on yields, i.e. flattening of the yield curve (Baumeister and Benati, 2013; Fawley and 

Neely, 2013; Bossone, 2013a ; Deutsche Bundesbank, 2016). The impulse response functions 

reveal that, even though the effect of an APP announcement is not always statistically 

significant, it tends to remain negative for several months.  

Finally, the results for real equity prices are insignificant across the board, though the initial 

response seems to be negative upon impact for the first two months before turning positive 

and fading away. The real equity price results are similar to Joyce, Tong and Woods (2011), 

who found an initial negative response of asset prices to a QE announcement before becoming 

positive. They have attributed this to the fact that QE was widely anticipated by the market 

and was thus priced-in by the market. Moreover, increases in equity prices could also have 

                                                           
6 This figure has been obtained by multiplying the maximum significant impact of 0.005% with the asset 

purchases as percentage of Eurozone nominal 2015M1 GDP: 81.84%. 
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been induced by fiscal and monetary stimulus of other advanced economies and therefore not 

only by UK QE (Joyce, Tong and Woods, 2011).  

However, the exception is the Eurostoxx50 index where QE seemed to have caused a 

staggering 24.88% increase in real equity prices7. This is completely in line with theory (e.g. 

Bank of England, 2012; McLeay, Radia and Thomas, 2014b; Boonstra and Van Schoot, 2016; 

Deutsche Bundesbank, 2016) and puts the discussions on wealth effects and boom and bust 

cycles into a new perspective, since QE seems to artificially inflate real equity prices, at least 

the Eurostoxx50 index while real GDP is unaffected by QE.  

Overall, it seems that, apart from the Netherlands and Germany, the APP is not very effective 

monetary policy instrument as it seems to have failed to significantly boost output and 

inflation, especially in the countries who would need it the most: Italy and Spain. Similarly, 

real equity prices seem to be unaffected by QE, though evidence from the Eurozone advocates 

otherwise. Moreover, there is some indication that supports the hypothesis that QE drives 

down long-term yields which would support the existence of a portfolio rebalancing channel.  

V.ii. Portfolio rebalancing channel 

In the literature review several transmission channels have been discussed. One of these is the 

portfolio rebalancing channel induced by QE (Bank of England, 2012; McLeay, Radia and 

Thomas, 2014b; Boonstra and Van Schoot, 2016; Deutsche Bundesbank, 2016, Weale and 

Wieladek, 2014b, 2016). The yields on the 5, 20 and 30-year government bonds have been 

included, separately, as a sixth variable in the baseline SVAR equation. The subsequent 

impulse response functions are displayed in figure 8.  

The results reveal that in some cases, there is a statistically significant negative pressure on 

yields in response to an APP announcement. This is for instance the case for the Eurozone 

where the maximum effect of a APP announcement shock is statistically significant for the 5 

and 20 year yields. Further, it seems that the initial response of Dutch and German 20 and 30-

year government bond yields to an APP announcement shock is positive, before turning 

negative for a prolonged period. 

                                                           
7 This figure has been obtained by multiplying the maximum significant impact of 0.304% with the asset 

purchases as percentage of Eurozone nominal 2015M1 GDP: 81.84%. 
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Figure 7: Real macroeconomic effects. Impulse responses of various variables to an asset purchasing announcement shock of one Cholesky standard deviation for the Eurozone, Germany, Italy, 

Spain and the Netherlands. 
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Figure 8: Portfolio rebalancing channel. Impulse responses of long-term interest rates to an asset purchases announcement shock of one Cholesky standard deviation for the Eurozone, 

Germany, Italy, Spain and the Netherlands 
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Though the results are not exactly robust, they do seem to support a role for the portfolio 

rebalancing channel. This would be in line with findings of Weale and Wieladek (2014b, 

2016) for the US and UK (Joyce, Tong and Woods, 2011), where the portfolio rebalancing 

channel seemed to be an important transmission channel.  

However, it is too early to draw conclusions on whether the portfolio rebalancing channel is 

the main transmission channel of QE. In the next section, I shall look at the responses of the 

signalling channels towards an asset purchase announcement.  

V.iii. Signalling channel 

As discussed above, another way in which QE can be transmitted through the economy is 

through the signalling channel revealing the potential path of policy rates in the near future 

(e.g. Eggertson and Woodford, 2003; Joyce, Tong and Woods, 2011; Bauer and Rudebusch, 

2014). In figure 9 the results of the signalling channel for the Eurozone and four member 

countries are presented. The impulse response functions of an APP announcements of on the 

3m EONIA rates 12, 24 and 36 months ahead, reveal that in general, the effects are 

statistically insignificant. Despite that the EONIA rates are equal across states, the impulse 

response functions are different. Nonetheless, some significant results have been found. The 

3m EONIA 12 and 24m ahead in the Eurozone (only 24m), Germany, Italy and Spain 

(only12m ahead) is positive and significant upon impact before turning insignificant (and 

negative in the case of Germany). Further, the EONIA rates 36m ahead in the Eurozone and 

Germany are significant and positive upon impact but not consistently for the upcoming 10 

periods.  

Overall, the signs of the coefficients are not what is expected, positive instead of negative, 

though in Germany there is a tendency of a downward pressure on the EONIA rates. 

Nevertheless, most results are not statistically significant and hence, evidence supporting the 

existence of the signalling channel is scarce. This is similar to results found in Weale and 

Wieladek (2014b) for the US, though estimates for the UK did show consistent significant 

negative coefficients.  

Concluding, evidence supporting the existence of the signalling channel, as argued by e.g. 

Bauer and Rudebusch (2011), Joyce Tong and Woods (2011) and Weale and Wieladek 

(2014b, 2016) is scarce and it seems that the portfolio balancing is the more dominant 

transmission channel. Nonetheless, from the Deutsche Bank (2016) and ECB, it is still known 

that forward guidance is an active policy tool within the ECB’s toolbox. 
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Figure 9: Signalling channel: Impulse response functions of EONIA rates movements to an asset purchase announcement shock of one Cholesky standard deviation for the Eurozone, Germany, 

Italy, Spain and the Netherlands. 
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V.iv. Expectations management channel 

The expectations management channel is another transmission channel through which asset 

purchases can be transmitted into the economy (Joyce, Tong and Woods, 2011; Weale and 

Wieladek, 2014b, 2016). Reduction of uncertainty will have a positive effect on economic 

activity and investment (Deaton, 1992; Dixit and Pindyck, 1994). Uncertainty can also be 

depressed through monetary policy via expectations management (Woodford, 2003; Boivin, 

Kiley and Mishkin, 2012; Weale and Wieladek, 2016).  

The expectations management transmission channel is verified by looking at the impulse 

response functions of several indicators such as the VIX, MOVE, the spread between euro 

denominated AAA and BBB corporate bonds and economic sentiment to an APP 

announcement shock (figure 10). Across the specifications, the expected signs for the VIX are 

insignificant and are also inconsistent across the 10-period impulse response function. The 

MOVE has an initial positive and sometimes significant sign (Eurozone, Germany and Italy) 

upon impact before turning insignificant. This is contrary to what is expected. Further, in line 

with expectations, the expected sign of the corporate bond spread is negative and significant 

in most cases upon impact (exception Germany). This is in line with what would have been 

expected and suggest that risk-taking plays a role as increased risk-appetite would reduce the 

spread, though the effect quickly dissipates. Finally, a significant negative sign for economic 

sentiment is found for the Eurozone and Spain. Though this only holds upon impact.  

Concluding, the lack of consistent evidence supporting the expectations management channel 

is in line with the previous results found for the signalling channel. The exception here 

though, is the movement in corporate bond yields. A reason for the lack of evidence 

supporting the expectations management channel is given by Joyce, Tong and Woods (2011) 

who argued for in the case of the UK that by the time QE was implemented, confidence 

already started to recover as a global economic recovery was underway. This could also be 

true in the case for the Eurozone, through future research with more data could possibly shed 

more light on this argumentation.  
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Figure 10: Expectations management channel. Impulse response functions of various uncertainty measures to asset purchases announcement shock of one Cholesky standard deviation for the 

Eurozone, Germany, Italy, Spain and the Netherlands. 
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V.v. Other asset price channels 

The final two transmission channels investigated are the real exchange rate and real house 

price channels, which are both asset prices. In response to QE, domestic and foreign portfolio 

rebalancing might induce a reduction in the real exchange rate (Fawley and Neely, 2013; 

Weale and Wieladek, 2014b; Deutsche Bundesbank, 2016). The depreciation of the domestic 

currency can increase economic activity as exports have become cheaper and thus more 

attractive for foreigners (Deutsche Bundesbank, 2016). Moreover, inflation is supported since 

foreign goods have become more expensive. 

Aside from investments in riskier financial instruments and assets such as equity, investors 

could also rep up investments in property (Deutsche Bundesbank, 2016). Against the back-

drop of increasing asset prices across the big cities in Europe, this paper has therefore 

included house prices into the analyses.   

Contrary what would have been expected on theoretical and empirical evidence (Weale and 

Wieladek, 2014b), the real exchange rate does not respond as would have been expected 

(figure 11). Except for a negative significant sign upon impact (e.g. in the case of the 

Eurozone and Italy), the real exchange rate turns positive rather quickly. Moreover, the 

coefficients are not statistically significant. This is in line with the findings of Weale and 

Wieladek (2014b) for the UK, whereas they did find the expected sign and significance for 

the US.  

For real house prices, no noteworthy results were found (figure 11). This is quite surprising, 

though again it is hard to verify whether there truly is no significant effect of QE on house 

prices due to the small sample sizes. 
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Figure 51: Impulse response functions: Other asset price channels for the Eurozone, Germany, Italy, Spain and the Netherlands. 
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V.vi Robustness check: actual purchases 

It is important to verify whether the obtained results differ from results when actual purchases 

have been used: 

“The scarcity channel of asset purchase policy suggest that’s only the yield of asset that are 

actually bought, or expected to be bought in the future should react to the policy. If this is 

correct, then actual asset purchased, rather than announced, should be used in the VARs 

estimated in this paper” (Weale and Wieladek, 2014b; 31).  

Therefore, the SVARs have been re-estimated with actual purchases made under the ECB’s 

APP. These purchases started in March 2015 and includes purchases made under the CBPP3, 

ABSPP, PSPP and CSPP programmes and are presented in figure 4 in the literature review 

(ECB, 2017). The results are presented in table 5 below, with the accompanying results for 

the announcements presented in table 6 for comparison.   

The results are conflicting, as for instance inflation has lost significance and changed sign in 

table 5 compared to the baseline estimates in table 6. Further, Dutch GDP is negatively 

affected instead of positively affected as suggested by the base-line estimates in table 6. In 

addition, long-rates lose significance for the Eurozone and turns positive for all countries 

which runs against theoretical foundations and is quite the opposite to what has been found by 

Weale and Wieladek who found that the effect on inflation and real GDP growth increased.  

Table 5: Maximum effect on HCIP, Real GDP, Long rates and Real equity prices after 1% actual asset purchase shock for 

the eurozone, Germany, Italy, Spain and the Netherlands. 

 HCIP (log units x 

100) 

Real GDP (log units 

x 100) 

Long Rates (% pts) Real Equity Prices 

(long units x 100) 

Eurozone 0.462 0.034 0.087 6.844 

Germany 0.370 -0.028 0.067 2.569 

Italy -0.695 -0.055 0.267* 11.449 

Spain -1.665 -0.020 0.280* -5.708 

Netherlands -0.557 -0.061* 0.126 2.179 
Note: * 5% significance level 

 

Table 6: Maximum effect of 1% QE announcements shock on HCIP, Real GDP, Long rates and real equity prices.  

 HCIP (log units x 

100) 

Real GDP (log units 

x 100) 

Long Rates (% pts) Real Equity Prices 

(long units x 100) 

Eurozone 0.022 0.002 -0.013* 0.304* 

Germany -0.046* -0.002 -0.013 -0.175 

Italy -0.039 -0.002 -0.012 -0.324 

Spain 0.025 -0.001 -0.016* -0.208 

Netherlands -0.034 0.005* -0.019* 0.110 
Note: * 5% significance level 
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Thus, either unconventional monetary policy is not effective at all in the eurozone, or, and 

more likely, the employed estimation techniques and time horizon render the estimations.  

 

V.vii Robustness check: Omitted variable bias 

As already suggested in the empirical model section, omitted variable bias might be a serious 

concern. Because various other events took place before and during the ECB’s APP, such as 

the European Debt Crisis, the aftermath of the Global Financial Crisis and changing monetary 

policy stance in the US, it is possible that these interfere with the APP announcement shocks 

(Weale and Wieladek, 2014b, 2016). Therefore, various control variables have been included 

into the SVAR, one at a time. These control variables are: government budget balance as % of 

GDP, public debt as % of GDP, Euro Area spread (measured as the spread between the yields 

on 10 year Italian and German government bonds), real oil prices and the balance sheet of the 

Federal Reserve (as percentage of US 2015M1 GDP). The results are presented in table 7 

below.  

 

Table 7: Maximum impact and statistical significance Real GDP and Inflation 

 Gov. 

budget 

balance 

Public 

Debt 

Euro Area 

Spread 

Real Oil 

Prices 

Fed 

balance 

sheet 

Average Base-line 

Eurozone 

GDP 

0.002 0.002 0.002 0.001 0.000 0.001 0.002 

Eurozone 

Inflation 

-0.029 -0.032 -0.028 0.022 0.031 -0.007 0.022 

Germany 

GDP 

-0.002 0.000 -0.003 -0.001 0.002 0.000 -0.002 

Germany 

Inflation 

-0.049* 0.055 -0.033* -0.047 -0.041 -0.023 -0.046* 

Italy GDP -0.003 -0.002 -0.002 -0.004 -0.001 -0.002 -0.039 

Italy Inflation 0.045 -0.041 -0.056 0.029 0.043 0.004 -0.002 

Spain GDP -0.001 -0.001 -0.002 -0.001 -0.001 -0.001 -0.001 

Spain 

Inflation 

0.020 0.116 0.033 0.024 0.029 0.044 0.025 

Netherlands 

GDP 

0.005* 0.006* 0.007* 0.003 0.005* 0.005 0.005* 

Netherlands 

Inflation 

-0.059 -0.004 -0.046* 0.033 -0.003 -0.016 -0.034 

Note: * 5% significance level 

Apart from Italy, the average results are quite in line with the base-line estimates. Further, the 

statistical significant base-line findings for German inflation and Dutch real GDP remain 

significant even after including the control variables. This is especially true for the 

Netherlands, suggesting that QE did really stimulate Dutch real GDP growth. The estimates 

suggest that the model does not seem to suffer from omitted variable bias.   
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VI. Conclusion 
 

Unconventional monetary policy tools, such as quantitative easing, have been introduced in 

numerous countries around the world. The ultimate goal of such unconventional policies is 

getting aggregate demand and inflation back on track in an environment where consumption 

is too deemed to be too low and where deflation is no longer unthinkable. The ECB was long 

reluctant to the introduction of pure QE policies in which public debt securities would be 

bought. This in sharp contrast to the US and UK, who both have introduced several rounds of 

large scale asset purchasing. In the Eurozone, the ECB completed rounds of, among others, 

long-term refinancing operations aimed at strengthening the robustness of the financial 

system. Though it was not until January 2015, 5-6 years after the US and UK introduced QE, 

that the president of the ECB, Mario Draghi, announced the introduction of a pure QE 

programme in the Eurozone: the expanded asset purchasing programme or APP.   

Quantitative easing is a policy tool in which central banks buy, with newly created electronic 

money, government bonds from non-financial institutions. These non-financial institutions are 

likely to reinvest the money into higher yielding assets and hence through portfolio 

rebalancing, yields on longer-term bonds will decline, also known as flattening the yield 

curve. This will lead to lower borrowing costs and higher asset prices which will stimulate 

spending and investment in the economy and help to bring inflation back on target. Other 

channels through which QE might works are -among others- a signalling channel and 

uncertainty reduction channel.  

This paper has attempted to uncover what the macroeconomic effects are of the ECB’s APP, 

as well as potential side effects. Moreover, it has tried to examine the main transmission 

through which QE is channelled to the real economy. In addition, the study has clarified and 

explained the workings of QE and money creation on a more fundamental level. I have taken 

the papers of Weale and Wieladek (2014a, 2016) as a blueprint and applied it to the Eurozone. 

Nonetheless, some adjustments have been made, as this paper has used a structural VAR 

model instead of a Bayesian VAR and only applied one out of three/four identification 

schemes: the Cholesky Decomposition scheme.  

With the help of a broad set of literature and the methodological framework of Weale and 

Wieladek (2014b, 2016) this research has come to the following results. First, money is 

created by commercial banks in response to loans and not by consumers. Therefore, money is 



Master thesis Marco Loonstra Lund University   

43 
 

in a way endogenous and created at the stroke of a pen. Moreover, under normal 

circumstances, central banks can only influence the quantity of money through price 

restrictions and not via quantity restrictions. For a long-period of time these fundamental 

concepts of money and monetary policy in modern economies have been misunderstood and 

have therefore been explicitly explained in this paper as it is key to one’s understanding of 

QE.  

Second, there appears to be little evidence that the ECB’s QE programme has had 

macroeconomic effects. This can be concluded from the impulse response functions. For both 

inflation and real GDP growth, overall insignificant results have been found, despite that in 

some cases, coefficients had the expected sign. The exceptions are Germany and the 

Netherlands. In Germany, evidence suggest that QE has reduced inflation, which runs 

contrary to the purpose of QE and to what has generally been suggested by the literature. An 

explanation for this could be that those with the largest propensity to consume (the majority of 

the population) reduces pending in response to lower interest rates on their bank accounts 

which in turn reduces inflation. For the Netherlands, a significant positive effect of QE is 

found where QE seems to have boosted real GDP by 0.41%. This is in line with findings by 

Weale and Wieladek (2014b, 2016) though somewhat smaller than evidence found in other 

studies. Overall, the lack of robust statistical significant evidence suggest that QE has so far 

not been an effective policy tool in the Eurozone.  

In term of the transmission channels, it can be concluded that although evidence is not very 

supportive for one channel, the portfolio rebalancing seems to be the main transmission 

channel. Nonetheless, the signalling and expectations management channel might play an 

additional role in Germany and Italy.  

Finally, estimates reveal that QE only has a statistical significant and positive impact on the 

real equity prices of the Eurostoxx50 index, where QE seems to have increased the index by 

almost 25%. This may raise red flags, since Eurozone aggregate demand seems to be 

unaffected by QE and therefore suggest that real equity prices are artificially inflated. 

Furthermore, there is no statistical significant evidence that QE affects real house prices and 

mixed evidence is found for the real exchange rate.  

Concluding, it remains difficult to draw any robust conclusions on the results that are 

presented above. First, the small sample size of 24 observations for each variable makes 

accurate estimations almost impossible. However, this is simply a given reality as there is no 
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more available data. Second, contrary to other studies (Baumesiter and Benati, 2010; Lenza, 

Pill and Reichlin, 2010; Kapetanios, Mumtaz, Stevens and Theodoridis, 2011, Weale and 

Wieladek, 2014b, 2016) this paper has not applied Bayesian VAR methods. Unfortunately, 

this out of the scope of the paper, though Bayesian VAR would provide much better results 

considering small sample sizes (Weale and Wieladek, 2016). Third, it remains difficult to 

draw conclusions about the isolated contributions of QE. This is because long-term interest 

rates and the effective exchange rate were already going down well in advance to the APP 

(Deutsche Bundesbank, 2016). Also, capital market yields were declining prior to the APP, 

though results from the April 2016 Bank Lending Survey suggests that QE did contribute to 

lending policies (Deutsche Bundesbank, 2016). Despite these shortcoming, this paper is the 

first who has attempted the macroeconomic effects of QE in the Eurozone. Moreover, given 

the fact that the results found in Weale and Wieladek (2014b, 2016) for their first 

identification scheme were lower-bound estimates, the results of this study can be interpreted 

similarly.  

Therefore, this research can be seen as a blueprint for further empirical work with a proposal 

to apply Bayesian VAR with Normal-Wishart priors and more data, if available. If more data 

will become available researchers will hopefully be able to pinpoint the effects of quantitative 

easing on the economy and the different channels through which it is transmitted. This will 

eventually help to shape a broader understanding of the effectiveness and workings of 

quantitative easing within different economies. Other gaps that still need to be examined such 

as potential wealth effects, investors behaviour and boom and bust cycles would complement 

this growing base of research on quantitative easing.  
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Appendices 
 

Table 8. Variables and sources 

Variable Source and transformation for the Eurozone 

Real GDP Quarterly GDP from Eurostat; obtained at quarterly frequency, then linearly 

interpolated to monthly frequency; expressed in natural logarithm. 

CPI Monthly Seasonally and Calendar days adjusted HCIP index from Eurostat; 

expressed in natural logarithm. 

Asset Purchase 

Announcements 

Minutes of ECB; Scaled by nominal Eurozone GDP at time of the announcement 

5-year/10-year/20-year/30-

year yield on government 

bonds 

Monthly average of 5/10/20/30- year yield on NL, DE, ES and IT Bonds from 

Thomson Reuters Eikon and Bloomberg 

Real share prices Monthly average daily prices of AEX, DAX, IBEX35 & MIB from Bloomberg; 

deflated by CPI and expressed as natural logarithm 

Real house Prices Quarterly house price index from Eurostat; then linearly interpolated to monthly 

frequency; deflated by CPI and expressed in natural logarithm 

12m/24m/36, EONIA rate Monthly average of option values for 3-month EONIA rate 12, 24 and 36 months 

ahead from Bloomberg (EONIA forward 3m1/2/3Y) 

VIX Monthly average of the Volatility Index of the AEX, DAX, Italia and Spain. 

MOVE Monthly average of the yields on Euribor 1month swaptions for 2 years/ 5 years/ 

10 years and 30 years ahead. Constructed by assigning a weight of .2/.2/.4/.2 to 

the swaptions. Obtained from Bloomberg  Euro (vs.1M) SWAPS Index 

Household Uncertainty Consumer confidence index from Eurostat 

Government budget balance 

to GDP Ratio 

DE/NL/IT/ES General government net lending/net borrowing as % of GDP from 

Eurostat at quarterly basis, subsequently interpolated to monthly frequency.   

Public debt to GDP Ratio Obtained from Eurostat at quarterly frequency, then linearly interpolated to 

monthly frequency and expressed as % of GDP. 

Euro Area Spread Defined as the monthly difference in yields on 10-year government debt between 

Italy and Germany.  

Real Oil Prices Crude Oil Prices: Brent Europe from FRED (MCOILBRENTEU); Deflated by 

CPI and expressed in natural logarithms.  

FED Balance Sheet Monthly average of Total Assets of the FED, taken from FRED (WALCL). Then 

expressed as a ratio to 2015Q1 US GDP. 

BBB-AAA CORP Spread Monthly average of AAA and BBB rated eurozone bonds from datastream 

TRECCYJ and TRECLYJ 

Real exchange rate Monthly average of real effective exchange rate for Germany, Italy, the 

Netherlands and Spain from BIS database 
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Table 9: Descriptive statistics Eurozone 

 

Real 

GDP 

growth Inflation 

10-year 

GB 

Real 

equity 

returns 

Real 

house 

prices 

Eonia 

3m1y 

Eonia 

3m2y 

Eonia 

3m3y 

5-year 

GB 

20-year 

GB 

30-year 

GB MOVE Vix 

Consumer 

CI 

BBB-

AAA 

spread 

                
Mean 0,165 0,056 0,401 0,006 0,214 -0,283 -0,274 -0,224 -0,177 0,964 1,146 0,368 23,804 -6,929 1,147 

Standard error 0,017 0,130 0,065 0,829 0,142 0,027 0,030 0,035 0,049 0,077 0,077 0,052 0,805 0,312 0,069 

Median 0,138 0,154 0,344 0,499 0,234 -0,322 -0,302 -0,227 -0,099 0,944 1,163 0,366 23,199 -7,000 1,191 

Std. Dev. 0,082 0,636 0,317 4,059 0,698 0,133 0,149 0,169 0,242 0,378 0,375 0,253 3,943 1,527 0,338 

Variance 0,007 0,404 0,100 16,477 0,487 0,018 0,022 0,029 0,058 0,143 0,141 0,064 15,550 2,331 0,114 

Kurtosis 2,996 2,049 -0,994 -0,618 1,086 -1,786 -1,719 -1,534 -1,303 -1,228 -1,161 -1,128 -0,035 -0,322 -0,159 

Skewness 1,991 -0,930 -0,038 -0,324 0,145 0,157 0,068 -0,030 -0,102 -0,086 -0,157 -0,030 0,671 0,189 -0,546 

Minimum 0,094 -1,559 -0,118 -8,424 -1,218 -0,456 -0,485 -0,486 -0,543 0,346 0,520 -0,033 17,047 -9,700 0,458 

Maximum 0,368 1,229 0,956 6,769 1,728 -0,104 -0,061 0,044 0,234 1,531 1,733 0,799 31,689 -3,600 1,735 

Observations 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 
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Table 10: Descriptive statistics Germany 

 

Real 

GDP 

growth Inflation 

10-year 

GB 

Real 

equity 

returns 

Real 

house 

prices 

Eonia 

3m1y 

Eonia 

3m2y 

Eonia 

3m3y 

5-year 

GB 

20-year 

GB 

30-year 

GB MOVE Vix 

Consumer 

CI 

BBB-

AAA 

spread 

                
Mean 0,126 0,075 0,337 0,482 0,429 -0,283 -0,274 -0,224 -0,208 0,780 1,003 0,368 23,301 -1,742 1,147 

Standard 

error 0,013 0,111 0,056 0,906 0,130 0,027 0,030 0,035 0,046 0,071 0,071 0,052 0,762 0,619 0,069 

Median 0,131 0,043 0,278 0,470 0,447 -0,322 -0,302 -0,227 -0,143 0,726 0,966 0,366 23,097 -2,300 1,191 

Std. Dev. 0,062 0,541 0,274 4,438 0,637 0,133 0,149 0,169 0,227 0,348 0,349 0,253 3,731 3,030 0,338 

Variance 0,004 0,293 0,075 19,693 0,405 0,018 0,022 0,029 0,052 0,121 0,122 0,064 13,918 9,183 0,114 

Kurtosis -0,752 1,395 -1,085 -0,764 0,641 -1,786 -1,719 -1,534 -1,465 -1,163 -1,223 -1,128 -0,053 -0,945 -0,159 

Skewness 0,333 -0,582 0,105 -0,232 0,338 0,157 0,068 -0,030 -0,083 0,006 -0,103 -0,030 0,516 0,263 -0,546 

Minimum 0,045 -1,298 -0,086 -8,074 -0,819 -0,456 -0,485 -0,486 -0,554 0,215 0,429 -0,033 16,608 -6,400 0,458 

Maximum 0,238 1,040 0,831 7,122 1,936 -0,104 -0,061 0,044 0,147 1,375 1,543 0,799 30,695 3,300 1,735 

Observations 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 
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Table 11: Descriptive statistics Italy 

 

Real 

GDP 

growth Inflation 

10-year 

GB 

Real 

equity 

returns 

Real 

house 

prices 

Eonia 

3m1y 

Eonia 

3m2y 

Eonia 

3m3y 

5-year 

GB 

20-year 

GB 

30-year 

GB MOVE Vix 

Consumer 

CI 

BBB-

AAA 

spread 

                
Mean 0,081 0,028 1,584 -0,165 -0,098 -0,283 -0,274 -0,224 0,608 2,307 2,653 0,368 27,708 -7,663 1,147 

Standard 

error 0,008 0,251 0,058 1,056 0,271 0,027 0,030 0,035 0,049 0,069 0,064 0,052 0,918 0,813 0,069 

Median 0,079 0,166 1,564 -0,744 -0,175 -0,322 -0,302 -0,227 0,593 2,303 2,664 0,366 26,981 -7,450 1,191 

Std. Dev. 0,040 1,230 0,283 5,173 1,328 0,133 0,149 0,169 0,240 0,336 0,312 0,253 4,499 3,981 0,338 

Variance 0,002 1,514 0,080 26,761 1,763 0,018 0,022 0,029 0,058 0,113 0,097 0,064 20,242 15,846 0,114 

Kurtosis -0,929 0,297 -0,496 0,786 0,238 -1,786 -1,719 -1,534 -0,416 -0,346 -0,739 -1,128 1,947 -0,904 -0,159 

Skewness 0,274 -0,329 0,443 -0,082 0,238 0,157 0,068 -0,030 0,401 0,145 -0,106 -0,030 1,151 0,396 -0,546 

Minimum 0,029 -2,532 1,127 -12,106 -2,585 -0,456 -0,485 -0,486 0,241 1,665 2,091 -0,033 21,534 -12,900 0,458 

Maximum 0,147 2,114 2,212 11,048 2,407 -0,104 -0,061 0,044 1,148 3,022 3,230 0,799 41,065 0,100 1,735 

Observations 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 
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Table 52: Descriptive statistics Spain 

 

Real 

GDP 

growth Inflation 

10-year 

GB 

Real 

equity 

returns 

Real 

house 

prices 

Eonia 

3m1y 

Eonia 

3m2y 

Eonia 

3m3y 

5-year 

GB 

20-year 

GB 

30-year 

GB MOVE Vix 

Consumer 

CI 

BBB-

AAA 

spread 

                
Mean 0,269 0,053 1,564 -0,586 0,296 -0,283 -0,274 -0,224 0,576 2,299 2,677 0,368 23,052 -1,725 1,147 

Standard 

error 0,006 0,220 0,068 0,829 0,247 0,027 0,030 0,035 0,056 0,072 0,073 0,052 1,623 0,608 0,069 

Median 0,267 0,279 1,539 0,024 0,083 -0,322 -0,302 -0,227 0,576 2,383 2,731 0,366 21,671 -1,800 1,191 

Std. Dev. 0,032 1,078 0,333 4,060 1,210 0,133 0,149 0,169 0,276 0,352 0,358 0,253 7,951 2,979 0,338 

Variance 0,001 1,163 0,111 16,485 1,465 0,018 0,022 0,029 0,076 0,124 0,128 0,064 63,225 8,873 0,114 

Kurtosis -1,163 1,016 -0,384 -0,078 0,885 -1,786 -1,719 -1,534 -0,766 -0,889 -0,736 -1,128 3,273 0,383 -0,159 

Skewness 0,183 -0,717 0,037 -0,639 0,278 0,157 0,068 -0,030 -0,070 -0,425 -0,381 -0,030 1,543 0,423 -0,546 

Minimum 0,228 -2,487 0,973 -10,037 -2,350 -0,456 -0,485 -0,486 0,118 1,667 2,025 -0,033 14,846 -7,300 0,458 

Maximum 0,317 1,991 2,213 5,262 3,193 -0,104 -0,061 0,044 1,056 2,875 3,274 0,799 48,506 5,400 1,735 

Observations 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 
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Table 63: Descriptive statistics Netherlands 

 

Real 

GDP 

growth Inflation 

10-year 

GB 

Real 

equity 

returns 

Real 

house 

prices 

Eonia 

3m1y 

Eonia 

3m2y 

Eonia 

3m3y 

5-year 

GB 

20-year 

GB 

30-year 

GB MOVE VIX 

Consumer 

CI 

BBB-

AAA 

spread 

                
Mean 0,158 0,052 0,491 0,450 0,399 -0,283 -0,274 -0,224 -0,154 0,878 1,117 0,368 21,646 5,754 1,147 

Standard 

error 0,017 0,151 0,060 0,759 0,171 0,027 0,030 0,035 0,050 0,070 0,075 0,052 0,857 0,925 0,069 

Median 0,178 0,140 0,404 0,426 0,374 -0,322 -0,302 -0,227 -0,102 0,824 1,078 0,366 20,820 6,150 1,191 

Std. Dev. 0,082 0,741 0,294 3,717 0,839 0,133 0,149 0,169 0,245 0,343 0,369 0,253 4,196 4,533 0,338 

Variance 0,007 0,550 0,086 13,818 0,703 0,018 0,022 0,029 0,060 0,118 0,136 0,064 17,607 20,550 0,114 

Kurtosis -1,326 -0,157 -0,809 0,228 -0,488 -1,786 -1,719 -1,534 -1,333 -1,135 -1,234 -1,128 0,282 -0,375 -0,159 

Skewness -0,394 -0,125 0,241 -0,499 0,071 0,157 0,068 -0,030 0,010 -0,037 -0,073 -0,030 0,916 -0,086 -0,546 

Minimum 0,022 -1,516 0,027 -8,880 -1,086 -0,456 -0,485 -0,486 -0,498 0,309 0,508 -0,033 15,215 -3,800 0,458 

Maximum 0,253 1,460 1,059 6,215 2,043 -0,104 -0,061 0,044 0,279 1,439 1,664 0,799 30,651 15,000 1,735 

Observations 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 
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