T.C
ISTANBUL AYDIN UNIVERSITY
INSTITUTE OF SOCIAL SCIENCES

EFFECTIVENESS OF NON-CONVENTIONAL MONETARY POLICY TOOL:
EVENT-STUDY ANALYSIS OF MAJOR EUROZONE ECONOMIES

THESIS

MUHAMMAD ZUBAIR

Department Of Business

Business Administration Program

Thesis Advisor: Assoc. Prof. Dr. Zelha ALTINKAYA

October, 2017



T.C
ISTANBUL AYDIN UNIVERSITY
INSTITUTE OF SOCIAL SCIENCES

EFFECTIVENESS OF NON-CONVENTIONAL MONETARY POLICY TOOL:
EVENT-STUDY ANALYSIS OF MAJOR EUROZONE ECONOMIES

THESIS

MUHAMMAD ZUBAIR
(Y1512.130024)

Department Of Business

Business Administration Program

Thesis Advisor: Assoc. Prof. Dr. Zelha ALTINKAYA

October, 2017



TG
ISTANBUL AYDIN UNIVERSITEST
SOSYAL BILTMLER ENSTITUSC MCDURLUGT

Yiiksek Lisans Tez Onay Belgesi

Enstitimtiz Tyleime Ingilizee Anubilim Dali lsletme Yonctimi ingilizce Tesi Yiksck
Lisung Program: V1512130024 numarali  dgrencisi Mubammad  ZURAIR'n
“FFFECIIVENESS OF NON-CONVENTIONAL MONETARY POLICY TOOL:
EVENT-STUDY ANALYSIS OF MAJOR EURDZONE KCONOMIES" adh t=z calisman
Crstilimniiz Yopetim Kuruhmun 05.10.2017 1srih ve 200725 aah kararvla olustumlan jiird
tarafindan k‘j b":.\ﬂﬂe Teali Yiksck Lisans tezi olarnk ...!%&&lilmi;lir.

Ovetim Uvesi Adi Sovad: Imzas1

Tez Savunms Tavihi :01/11,2017

IyL'es Duniymany: Dog. Dr. ZeTha ALTINKAY & .,;%A,L&W.;u\
!
- = ,’l 8 Ix s \)A i
2) Jiri Uyesi :  Prof, Dr. Osman KTCTKAHMETOGLY "‘IJ/WZ"/“*“""M;’

. i
3)pJuri Cyesi : Prof. Dr. Avsu INSEL v"f/" Eollna s
-

Not Crencinin Tez savunmasinda Baganh olmasi halinde bu form imzslanacaktir. Axsi hzide
gegersizdir



I would like to dedicate my thesis to my parents, Mr. and Mrs. Niaz M. Jatoi,
who inspired and motivated me to pursue my MBA.
And most importantly, I would like to dedicate my thesis to my wonderful wife, Nisha,

for her support, her patience, and her faith in me.

ACHIEVEMENT UNLOCKED!



FOREWORD

“Whoever follows the path in the pursuit of knowledge, Allah (S.W.T.), Allah will make
easy for him a path to paradise” — Prophet Mohammad (S.A.W.)

All the praises and thanks be to Almighty Allah (S.W.T) who is the Lord of the worlds.
May He shower His blessings on his messenger Mohammed (S.A.W.)

I would like to express the strongest appreciation to my advisor and mentor, Assoc. Prof.
(PhD) ZELHA ALTINKAYA, who has the attributes and capabilities of a genius; she
consistently provided the motivation and the spirit of excitement through my
adventurous journey of this research. With her guidance and mentorship, this
dissertation would not have been possible.

My inspiration of pursuing the thesis on the core financial and economics related subject
comes from the knowledge and the enthusiasm provided by my advisor as well as a
lecturer, Dr. Zehla. She delivered informative lectures and her up to date knowledge on
the subject of interest rates and inflation motivated me to pursue this subject under her
esteemed guidance.

I would also like to thank my lecturers at Frankfurt University of Applied Sciences, who
also provided my guidance and provided my opportunities to visit and speak to key
personnel at European Central Bank and Deutsche Boerse (Frankfurt Stock Exchange) in
Frankfurt, Germany.

| have gathered data and information on the subject with the consultation of key
management persons responsible for data and public relations ate ECB and Frankfurt
stock exchange. They not only provided me access to valuable information but also
invited me to visit seminars related to the subject of my research.

Lastly, I would also like to thank my wife for understanding and taking care of all the
matters back home, while | was studying in Istanbul. My family has also played an
appreciable role by supporting my morally and financially; and also trusting in me to let
me come to Turkey and fulfil my goals.

September, 2017 Muhammad ZUBAIR




TABLE OF CONTENT

Page

FOREWORD......ccoo ittt ettt e sa ettt eeneeneene e e e nee s %
TABLE OF CONTENT ..ottt sttt vi
ABBREVIATIONS ... .ottt ettt sttt neeneene e e viii
LIST OF TABLES ...ttt nne s iX
LIST OF FIGURES ......coooioie ettt X
OZET ...ttt Xi
ABSTRACT ettt b ettt e bt et e nan e beennee s xiii
1. INTRODUCTION ..ottt ettt st 1
1.1 BACKGIOUNG ..ottt bbb bbbt 2
1.2 Research Aim and ODJECLIVES .......cc.ciieiiiiiiieeie e 5
1.3 Research QUESTION .........eeiiiie et ens 5
R o 1Y 0T0] 14 TS] 1SS 6
15 DA ..o nns 7
1.6 Methodology: EVENt StUAY........coiiiiiiciicc e 7
1.7 Research LIMItatiONS .......ccocieiieiiiieiiere ettt nns 8
1.8 Outhing OF the TRESIS ....ccuiiiiiiiiceee e 8

2  LITERATURE REVIEW ..ottt 10
2.1  Conventional Monetary POlicy TOOIS.........ccccoeiieiiiieiiececc e 10
2.1.1  The Central Bank’s Policy Rate...........cccccvvviiiiiiiniiiiccce e 10
2.1.2  Open Market OPeration...........cccveiueiieieeriesiese et 11
2.1.3  RESEIVE REQUITEMENT .......oiuiiiiiiieiiiieie e 11

2.2 Unconventional Monetary Policy TOOIS: ........ccccooveviiiiiiiiececsc e 11
2.2.1  QuANtItatiVe EASING: ...cciiiiiiiiieeie s 11
2.2.2  Credit EASING: .....ciie ettt 12
2.2.3  FOrward GUIAANCE: .........ccevuerierieie e esee st e e e et ee e aeenes 12

2.3 European Central Bank’s Unconventional Monetary Policy Tools .................. 13
2.3.1  Asset-Backed Securities Purchase Program (ABSPP).........ccccoovviviiiiiennns 13
2.3.2  Corporate Sector Purchase Program (CSPP) ........ccccoveieninieniiinicieiens 14
2.3.3  Public Sector Purchase Program (PSPP) .......cccccoiiiiiiiiieie e 14
2.3.4  Long-Term Refinancing Operation (LTROS) ......ccccceviieniiiniiisicieiees 14
2.3.5  The LTROs are Structured to have a Two-fold Impression:...................... 15

2.4 Theoretical Fundamentals of Quantitative Easing: .........ccccoceveviiinininicieen, 16

3 RESEARCH METHODOLOGY ....cocoiiiiiiieiiesie sttt 21
B0t T o 0 (1T ) R 21
3.1.1  Econometric Methodology ........cooviiriiiiiieiiece s 22

vi



3.1.2 EVENE WINOOW ..o e e e ee e eeeeeeeneeeeeees 25

313 PASESTUAIES ..o 26

3i2 DALA e b e 29
321 SOUICES OF DALA ....ovveuveiiiiisiisiesiieeie et 30

3.3 Motivation of Input Choices (Data Selection)..........ccccccevveveniinienisin e 30
3.3.1  Selected ECB Announcements (EVENLS)........cccccvveeivereiieseene e 31

4, EMPIRICAL RESULTS ..ottt 33
4.1 Graphical EVaAlUALION .........ccccveiiiie e 34
4.2 EVENE STUAY RESUITS. ....coiiiieiiieie et 37
4.3 Statistical SIGNITICANCE ......cccveiiiiiiiee s 40
5. DISCUSSION & ANALYSIS ...ttt 42
5.1  ECONOMIC SIgNITICANCE........coieiiiiccieee et 42
.11 GBIMANY ...ttt b e 43
0.1.2 FFANCE .t 44
5.13  SPAIN ..ttt 45
5.04  Haly ..ol idbisie e esdbanise s s 46

6. CONCLUSION .....ooiiiecteiee ettt sresraera e e, 48
6.1  Summary Of FINAINGS .....ccoveieiiiieee e 48
6.2 ConCluding REMAIKS ........ocviiiiiiiiiiieieiee e 49
6.3  Limitation & Future Areas of ReSearch ...........ccccvvviiiiiiin e, 50
REFERENGQGES. ...... ..ottt s e e et e e e s e e anne e 52
APPENDIX A Lottt bbbttt ettt bbbt ne et neas 57
F N e N | 0 G = SR 59
RESUIME ...ttt sttt b et et e et be st s besbeereeneeneeneas 60

vii



ABBREVIATIONS

ABS
ABSPP
APP
BoE
BoJ
CBPP
CSPP
EAPP
ECB
EC
EU
FED
LTRO
MPS
MPC
OMO
PSPP
QE
Yr
ZLB

:Asset-Backed Securities

:Asset-Backed Securities Purchase Program
:Asset Purchase Program
:Bank of England

:Bank of Japan

:Covered Bond Purchase Program
:Corporate Sector Securities Purchase Program
:Extended Asset Purchase Program
:European Central Bank

:European Commission

:European Union

:Federal Reserve

:Long-Term Refinancing Operation
:Monetary Policy Statement

:Monetary Policy Committee

:Open Market Operation

:Public Sector Securities Purchase Program
:Quantitative Easing

“Year

:Zero Lower Bound

viii



LIST OF TABLES

Page
Table 3.1: Past Studies on Non-conventional Monetary Policy Tools based on Eurozone
......................................................................................................................................... 26
Table 3.2: Selected ECB anNOUNCEMENTS .....ccuviuieieiiiieiiesiesiesiesiisiieee e 31
Table 4.1: Results of Event Study ANalySiS..........ccccciviieiieiiiiie e 38
Table 6.1: Summary of Results of Hypothesis Testing.........ccccoovvvrieiiieieniierinns 49



LIST OF FIGURES

Page
Figure 1.1 GDP Growth Rate 0f EUIOZONE ..........cccoviiiiiieieesese e 3
Figure 3.3 Share of each Euro Area member in APP.........cccoveiiiie e 31
Figure 4.1 Yield Variationon June 5, 2014...... ..o e e, 35
Figure 4.2 Yield Variation on September 4, 2014 .........cccoeveeii e 35
Figure 4.3 Yield Variation on January 22, 2015......... .o 35
Figure 4.4 Yield Variation on December 3, 2015.............cciiiiiiiiecvieeie e, 3D
Figure 4.5 Yield Variation on March 10, 2016.............ooiiiiiiiiiii e 35
Figure 4.6 Yield Variation on April 21, 2016.............cooiieiiiiie e 35
Figure 4.7 Yield Variation on December 8, 2016 ........ccoovvierinieiiene e 35
Figure 4.8 Yield Variation on December 15, 2016 .........cccccevveviiiieiiere e 35
Figure 4.9 Yield Variation on January 19, 2017 ........ccccceveieiininenenieieenese e 36
Figure 5.1 Inflation vs. 5-Year Government Bond Yield in Germany ............c..ccccue..... 43
Figure 5.2 Inflation vs. 5-Year Government Bond Yield in France ...........c..ccccocevenee. 45
Figure 5.3 Inflation vs. 5-Year Government Bond Yield in Spain ............ccccccovvveinennn. 46
Figure 5.4 Inflation vs. 5-Year Government Bond Yield in ltaly ... 47
Figure 6.1 Comparison of GDP Growth Rate............cccceiieiievi i 50



GELENEKSIZ PARASAL POLITiKA ALETININ ETKINLiGi: BUYUK
EUROZONE EKONOMILERININ ETKINLIK ARASTIRMASI ANALIZi

OZET

Bu calisma, Avrupa Merkez Bankasi varliginin satin alim programinin (niceliksel
kolaylastirma) etkinligini incelemektedir (Niceliksel kolaylastirma) Uzun vadeli faiz
oranlar iizerinde. Ozellikle, calisma, Avrupa Merkez Bankasi'min geleneksel olmayan
para politikas1 araci , niceliksel kolaylastirma (varlik alim programi olarak da bilinir) 5
yillik egemenlik verimi iizerindeki etkinligini veya etkisini degerlendirmektedir devlet
tahvilleri Euro Bolgesi ekonomileri .

Bu caligmanin ana amaci ve motivasyonu, niceliksel kolaylagtirmaya iliskin mevcut
literatiirde Euro alanindaki niceliksel kolaylasmanin etkilerini yeterince 6rtmedigi i¢in,
Euro bolgesi ekonomilerinde niceliksel kolaylasmanin kompakt etkilerini veya etkisini
saglamaktir . Niceliksel kolaylastirma ya da varlik alim programi 2014'tin sonundan
2017 yilinmin ilk ¢eyregine kadar siirmektedir, ancak mevcut literatiir yalnizca varlik satin
alma programinin 2016 yilinin ortalarina kadar olan etkilerini incelemektedir.

Bu arastirma, Haziran 2014'ten Ocak 2017'ye kadar ECB tarafindan yapilan nicel
hafifletme ile ilgili tiim duyurularin veya ECB tarafindan yiiriitiilen genisletilmis varlik
alim programinin tiim doneminin etkisini incelemek suretiyle literatiir bosluguna
eksiksiz bir ¢oziim getirmektedir. Arastirmanin cevaplamayir amagladigl arastirma
sorulari, ECB (avrupa merkez bankasi) niceliksel kolaylastirma ile ilgili duyurularin 5
yillik devlet tahvillerini etkilemek suretiyle uzun vadeli faiz oranlarimi etkilemesi
durumunda sorunun cevabinm1 vermektir. 5 yillik devlet tahvil getirisi (tahvil getirisi)
tizerindeki etki yalnizca varlik alim programi ile ilgili yeni bilgiler iceren ECB
bildirimlerinden etkilenirse. Nicel yavaglama ya da varlik alim programinin etkisi, ayni
programin Almanya ve Fransa da dahil olmak iizere daha giiclii Euro Bolgesi
ekonomileri iizerindeki etkisine kiyasla, Ispanya ve Italya gibi zayif Euro Bolgesi
ekonomileri tizerinde daha biiylik olursa

Bu arastirma olay-¢alisma analiz metodolojisini kullanmaktadir. Olay ¢alismas1 yontemi
uyarinca arastirma, ilk once 5 yillik devlet tahvillerinin getirisinde anormal degigimi
tahmin eder, daha sonra arastirma, sonuclarin istatistiksel ve ekonomik Onemini
degerlendirir. Arastirma icin Euro Bolgesi'ndeki dort biiylik ekonominin (Almanya,
Fransa, Ispanya ve Italya) bes yillik 5 devlet tahvilinden &rnek alinmigtir

Xi



Arastirmanin istatistiksel sonuglar, ECB'nin yaptigi duyurularin olumsuz (diislis) 5
yillik devlet tahvil getirilerini etkiledigi sonucuna varmistir. Olay-calisma sonuglar1 ve
hipotez, ECB tarafindan kullanilan konvansiyonel olmayan para politikas1 araglarinin
etkinligini ve etkisini 6lgmeye odaklanirken, ¢alisma, bu tiir varlik alim programlarinin
etkisinin, daha zayif ekonomilerin Almanya ve Ispanya gibi giiclii adaylarla
karsilastinnldiginda Ispanya ve ltalya gibi veri kiimesi. Calisma ayni zamanda,
getirilerdeki anormal degiskenliklerin, siirpriz bir unsuru olan veya para politikasiyla
ilgili yeni bir bilgiye sahip olan merkez bankasi ilaninin etrafinda oldugunu kesfetti.
Sonuglar, varlik alim programinin baslatilmasi veya niceliksel kolaylagtirmada, Avrupa
genelinde enflasyon oranlarinin% -1 ile% 0.8 arasinda oldugunu ve optimum% 2'lik
enflasyon oraninin ¢ok altinda oldugunu gosteriyor.

Bununla birlikte, 2017 yilinin ilk ¢eyreginde varlik alim programinin sonunda Almanya,
Fransa, Ispanya ve Italya'daki aylik enflasyon oranlari sirasiyla% 2,% 1.4,% 2.6 ve%
2'ye yiikselmistir. Varlik satin alma programinin basinda, 6rnek iilkelerdeki ii¢ aylik
GSYIH biiyiime oram% -0,2 ile% 0,4 arasinda degisirken, 2017 yilmin ikinci geyreginde
varlik alim programi ya da kantitatif indirimin sonunda iiger aylik GSYIH biiyiime orani
Almanya, Fransa, Ispanya ve Italya'nmin sirasiyla% 0,6,% 0,5,% 0,9 ve% 0,4%
yiikselmistir. Dolayisiyla, olay-calisma analizinden elde edilen tiim sonuglar bu
arastirmada Onerilen hipotez ile tutarhdir.

Anahtar Kelimeler: para piyasasi, tahvil, euro bono piyasasi, niceliksel kolaylastirma,
ECB, QF, olay ¢calismasi
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EFFECTIVENESS OF NON-CONVENTIONAL MONETARY POLICY TOOL:
EVENT-STUDY ANALYSIS OF MAJOR EUROZONE ECONOMIES

ABSTRACT

This study examines the effectiveness of European Central Bank asset purchase program
(quantitative easing) on the long-term interest rates. In particular, the study evaluates the
effectiveness or influence of the European Central Bank’s non-conventional monetary
policy tool, quantitative easing (also known as asset purchase program) on the yield of
5-year sovereign government bonds of Eurozone economies. The main objective and the
motivation for this study is to provide the compact effects or influence of the
guantitative easing in the Eurozone economies, as the current literature on quantitative
easing insufficiently covers the effects of quantitative easing in the euro area. The
duration of the quantitative easing or asset purchase program is from the end of 2014
until the first quarter of 2017, however, the currently available literature only studies the
effects of the asset purchase program until mid of 2016. Very few researches are
published after the completion of the quantitative program that estimates or evaluate the
complete influence of the program on the long-term interest rates and economic
indicators. Whereas, this research provides a complete solution to the literature gap by
studying the influence of all the quantitative easing related announcements made by
ECB from June 2014 to January 2017, or the whole period of extended asset purchase
program conducted by ECB.

The research questions that the study aims to answer is that if the ECB announcements
related to quantitative easing influence the long-term interest rates via influencing the 5-
year government bonds. If the impact on the 5-year government bond yield is only
influenced by those ECB announcements that contain new information related to asset
purchase program. If the impact of quantitative easing or asset purchase program is
larger on the weaker Eurozone economies namely Spain and Italy, as compared to the
impact of the same program on stronger Eurozone economies including Germany and
France.

This research uses the event-study analysis methodology. Under the event study method,
the research first estimates the abnormal variation in the yield of 5-year government
bonds of the four largest Eurozone economies around the announcements made by
European Central Bank regarding the quantitative easing or asset purchase program in
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the monetary policy statement. Later the study evaluates if abnormal variation in 5-year
government bond yield around such announcements has statistical and economic
significance. The sample of four 5-year government bonds of the four largest economies
of Eurozone, namely Germany, France, Spain, and Italy, are considered for the research.
The selected economies make up more than 70% of the total Eurozone GDP, as well as
the largest portion of the assets purchased under the quantitative easing are acquired
from these four countries.

The research made key contributions to the literature on the subject of quantitative
easing focused on the euro area. The statistical results of the research conclude that the
ECB announcements negatively (decrease) influence the 5-year government bond yields.
While the event-study results and the hypothesis revolve around measuring the
effectiveness and influence of the non-conventional monetary policy tools used by ECB,
the study also discovered a key pattern that the influence of such asset purchase program
is much larger on weaker economies of the dataset like Spain and Italy, as compared to
strong candidates i.e. Germany and Spain. The study also discovered that the abnormal
variations in yields only occur around those central bank announcement that has a
surprise element or that has a new information related the monetary policy.

The results of the study also show economic significance. The results show that at the
initiation of the asset purchase program or quantitative easing, the inflation rates across
Europe were between -1% to 0.8%, which is far below the optimal inflation rate of 2%.
However, at the end of asset purchase program in the first quarter of 2017, the monthly
inflation rates in Germany, France, Spain and Italy has increased to 2%, 1.4%, 2.6% and
2% respectively. At the beginning of the asset purchase program the quarterly GDP
growth rate in sample countries was between -0.2% to 0.4%, whereas, at the end of the
asset purchase program or quantitative easing in the second quarter of 2017, the
quarterly GDP growth rate of Germany, France, Spain and Italy increased to 0.6%,
0.5%, 0.9% and 0.4% respectively. Hence all the results derived from the event-study
analysis are consistent with the hypothesis proposed under this research.

Keywords: money market, bond, euro bond market, quantitative easing, ECB, QE, event
study
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1. INTRODUCTION

After the financial crises of 2008 and the great depression, the global economies slowed
and the most advanced economies like the U.S, U.K. Japan, and European economies
took the biggest hit. The inflation was lowest, deflation in some countries, aggregate
demand was sluggish, unemployment was highest, and the public was losing trust in the
global financial system. It was the job of the financial institutions to take significant
measures to revive the global economy. Many economies already took measures to
increase consumption, production, investment, and inflation in the economy by lowering
the interest rate to the lowest level. However, once the interest rate becomes zero, the
conventional monetary tools of central banks become ineffective. Hence, the central
banks resort to non-conventional monetary tools like quantitative easing and credit

easing.

This study also focuses on the same subject, it measures the effectiveness of European
central bank’s non-conventional monetary policy tools. Thought the United States’
Federal Reserve, Bank of Japan, and Bank of England used such non-conventional
monetary policy, however, the focus of the study is based on European central bank and
European economies. On January 22, 2015, the ECB introduced initiated the asset
purchase program or the quantitative easing program focusing to empower the Eurozone
economy. Be that as it may, there has been a severe contradiction between ECB member
countries regarding monetary strategy's part since the monetary crisis of 2007-2008
(Olson & Wohar, 2016).

In following chapters, as it is discussed under the background heading of the research,
why central banks were in dire need of such drastic measures like non-conventional
monetary policy tools. Throughout the study, the term quantitative easing and asset
purchase program is used interchangeably. The research aims to test the hypothesis to

measure whether the non-conventional tool, particularly quantitative easing, is effective

1



in controlling the monetary policy or not. The research is focused on the the largest
economies of Eurozone, which collectively constitute more than 70% of the Eurozone
GDP. The research uses the event-study methodology to test the effectiveness of ECB
asset purchase program announcement or effectiveness of ECB’s asset purchase
program via signalling and communication channel. In the study tests the hypothesis for
the statistical significance as well as the economic significance.

1.1 Background

The financial crises that begin after the bankruptcy of Lehman Brothers in 2008, one of
the America’s largest investment banks, brought the financial system of the whole world
to halt. The most developed and most connected economies were the most severely
affected. Trading in the U.S. stock markets was standstill (Wouter J. Den Haan, 2016).
In order to calm down markets, the central banks around the world lowered the policy
rate and took many measures but none of them could fully absorb the effects of the
crisis.  The central bank, conventionally, has three monetary tools to operate its
monetary policy or change its interest rates (policy rates and interest rates are used
interchangeably). These tools are discussed in detail in the following chapter. Central
banks have two types of monetary policies, contractionary and expansionary. The
decrease in policy rates mostly affects the short-term interest rates, but since the
institutional investments take longer period it is necessary to change long-term interest
rates as well. In the aftermath of financial crisis, there was dire need of expansionary
monetary policy to stimulate the growth and bring the inflation to nominal rate. In
expansionary monetary policy, the central bank decreases the rates to make the finance
cheaper for institutions and household so the institutions can acquire cheap financing to
expand their businesses and households can get cheap loans to increase spending activity
which will stimulate the GDP and will have the trickle-down effect of inflation and
employment. The decrease in policy rate is carried out by central banks by purchasing
government securities from banks. Since it is difficult to lower the interest rate below
zero, central banks monetary policy is restricted by zero lowered bound (ZLB). This
severity of financial crises and the inability of conventional monetary policy tools forced

central banks to resort to unconventional monetary tools like quantitative easing (QE) or



Large-scale asset purchase programs (LSAPs). The Bank of Japan used QE during 2001-
2006, followed by Federal Reserve (FED) and Bank of England (BoE) in 2008 and
2009, respectively (Christensen & Krogstrup, A Portfolio Model of Quantitative Easing,
2016).

As Europe was severely hit by the crises and the conventional measures did not help it to
fully recover, therefore, the European Central Bank’s (ECB) QE program was necessary
given the slow growth and the uncomfortably weak inflation in the euro area (Levy,
2014). However, the European economies were growing at a slower rate, but the

aggregate demand was too low to facilitate healthy real growth.

In the Eurozone’s real GDP growth outlook is demonstrated in Figure 1.1, the GDP
Growth rate fell from 3.0% in 2007 to -4.4% in 2009 in the aftermath of financial crisis.
Since 2007, Eurozone GDP has taken double dips below the 0% GDP growth rate. The
second dip of Eurozone’s double-dip recession occurred in 2012 with the GDP growth
rate of -0.5%, since then the GDP has grown moderately with the peak of 2.2% in 2015,
which is far below the nominal GDP growth rate. The latest forecast shows a drop in
GDP growth to 1.7% in the third quarter of 2016.

Eurozone GDP Growth

4,0
3,0

20 —7 s o 17

0,4 0,2
0,0 05 :
-2,0

-4,0 4,4
-6,0
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 P*

P*= Forecast Source: (EUROSTAT, 2017)

Figure 1.1 GDP Growth Rate of Eurozone

The inflation has also fallen from the level of 2.6% in the first quarter of 2012 to -0.5%
in first quarter of 2015. Eurozone’s inflation jumped to 0.13% in the second quarter of
2015, a month after the ECB’s Asset Purchase Program. According to the latest data, the
Eurozone Inflation was recorded at 0.3% in the third quarter of 2016, which is again less
than the desired inflation level of around but below 2%.



With slow growth and low inflation in Eurozone economies, there was strong need of
quantitative easing or LSAPs. The Quantitative easing as unconventional monetary
policy tool works in a very different manner than conventional tools. First of all, where
conventional tools affect short-term interest rate through buying and selling of short-
term government securities, the quantitative easing affects long-term interest rate by
buying long-term government bonds, mortgage back securities and in some cases even
corporate bonds (Greenwood & Vayanos, 2015). Secondly, these purchases are a very
large scale as compared to the conventional tool. For instance, since the beginning of QE
in the United States in 2008 the assets size of Federal Reserve has more than tripled
(Fawley & Neely, 2013) (Briciu & Lisi, 2015). Thirdly, the quantitative easing works
through different channels of transmission, some of these channels are Signaling
Channel, which means when central banks purchases assets with QE to lower the long-
term interest rates, it sends a signal of lower future long-term interest rates (Christensen
& Rudebusch, 2012). The second channel is Supply Channel, in which central bank
decreases the supply of securities with long-term maturities by acquiring them in QE

hence it increase their price and lower its rates (Gagnon & Raskin et al, 2011).

This research is aimed to find the evidence if the QE actually decreased long-term
interest rate. The research will use the event-study methodology to calculate the decrease
in the interest rate on important event dates. Literature provides very little evidence of an
empirical study that gauges the effectiveness of QE. The studies of Greenwood &
Vayanos (2008); Gagnon, Raskin, Remache, & Brian Sack (2011); Krishnamurthy &
Vissing-Jorgens (2011); Bauer & Neely (2012); D’Amico & King (2013) and
Christensen & Rudebusch (2016) uses event-study methodology to measure the impact
of unconventional monetary tool used by Federal Reserve, these studies provide the
evidence of between of 45 to 55 basis points decrease in 10-year US Government bond

yield with the purchase of assets equaling 10% of GDP (Gagnon, 2016).

Whereas, in Eurozone, there has been comparatively less research to gauge the
effectiveness of unconventional monetary tool i.e. QE. One of the reasons for this
insufficient studies is that the ECB’s asset purchase program started later in 2015.

According to Middeldorp (2015) ECB’s asset purchase program with the assets equal to



10% of the GDP can decrease the interest rate on 10-Years government bond by 45 to
130 basis points, Altavilla, Carboni, & Motto (2016) suggests the decrease of 44 basis
points and as per the study conducted by Andrade, Breckenfelder, De Fiore, Karadi, &
Tristani (2016) the 10-year government bond yield dropped 20 basis point due to ECB’s

asset purchase program.

1.2 Research Aim and Objectives

This paper will make a significant contribution to the scarce literature on the subject of
non-conventional monetary policy tools, also known as Quantitative Easing. Using an
event-study approach, this study provides an impact analysis of European Central
Bank’s asset purchase programme (APP) on the yields of European government bond
with long-term maturities. The ECB’s APPs were announced on 22" January 2015
(ECB, 2015) and initiated on 9" March 2015, since the program has been recently
initiated, there have been a small amount of the literature or studies published on the
impact of ECB’s QE. Therefore, the paper empirically analyzes the Effectiveness of

ECB’s unconventional monetary policy tool in major Euro economies.

The aim of this study is to identify and estimate the impact on the yields of long-term
government bond on the announcement date. This paper also aims shed some light on
the impact of long-term vyield curve on macroeconomic variables in Eurozone

economies.

1.3 Research Question

Like every study and research is based on either exploring a new concept or validating
the existing theory, the research is also based on the theory that already exists, however,
the effectiveness of the theory is not researched or studied sufficiently. The study aims
to evaluate the effectiveness of the non-conventional monetary tools such as quantitative
easy while studying its influence on the European economy. In other words, it analyses
the effectiveness of European Central Bank’s asset purchase program (quantitative
easing) and its effects on long-term interest rates. This research will answer the

following question.



Does the non-conventional monetary policy tool like quantitative easy used by ECB,
influence the long-term interest rates or yield through its announcement (communication

mechanism)?

Does the bond the yield only influenced by the ECB announcements that contain

surprises or no new information?

Do the non-conventional monetary tools have same effects or influence on the bond

yields across Europe or it affects each economy differently?

1.4 Hypothesis

Following are the hypothesis that the research intends to test based on the research

questions
Hypothesis 1

H1: The ECB announcement (events) does not influence the yields of government bond

with 5-year maturity

H, 1: The ECB announcement (events) influence the yields of government bond with 5-
year maturity

Hypothesis 2

H2: The bond yields are influenced by ECB announcements that only contain new

information

H, 2: The bond yields are influenced by ECB announcements that contain only new

information
Hypothesis 3

H3: The impact of ECB announcements on the bond yields of the weaker economies like
Spain and Italy is same as the impact on the bond yields of stronger economies like

Germany and France.



H, 3: The impact of ECB announcements on the bond yields of the weaker economies
like Spain and Italy is larger than the impact on the bond yields of stronger economies

like Germany and France.

15 Data

The dataset used for this research is composed of daily yields data of 5-Year
Government Bonds, covering the period from September 2014 to 2017. The research
focuses on four major Eurozone economies i.e. Germany, France, Spain and Italy for the
research because these four specific countries as these countries represent 75% of
Eurozone GDP. The research has selected the 5-Year maturity bond yields for the
analysis. Past studies done on QE program in the U.S and APPs in Eurozone has,
mostly, focused on the 2-year to 10-year maturity bracket, with the 5-year maturity in
the middle of that spectrum (Gagnon, Raskin, Remache, & Sack, The Financial Market
Effects of the Federal Reserve's Large-Scale Asset Purchases, 2011) (Falagiarda &
Reitz, 2015). That being said, as they the 5-year bond is the‘midpoint’ of the yield curve,
the research selects the-the daily change in yield data of bonds with 5-year maturity for

the analysis.

While reading the literature on the similar subject, it was discovered that there is no
detailed and updated study available that evaluate the affected of ECB announcements
on government bond yields until 2017. Therefore, this study covers all the significant
asset purchase program-related announcements from 5™ of June 2014 to 19" of January
2017. The study considers all the monetary policy announcements, including those that
did not carry any surprise announcement or any news related to changes in ongoing

conventional and unconventional monetary policy stance

1.6 Methodology: Event Study

This paper uses event study methodology to measure the effect caused by the ECB’s
APP-related announcement on the yields of bonds issued by the government of four
major Eurozone countries. For the purpose of impact analysis of ECB’s asset purchase
programme (APP) on the yields of European government bond with long-term

maturities, the method of choice is event study. Event-study analysis method was first

7



proposed by Fama, Fisher, Jensen and Roll in their paper published in 1969 (Fama,
Fisher, Jensen, & Roll, 1969). Their paper was focused examined the effect of the event
(or announcement) of a stock split on stock returns around the event date (or event

window).

First, the Abnormal Variations in the Yield of 5-year government bond around the
selected Event or ECB announcement dates is calculated. Once the abnormal variation is
calculated, it is then tested for statistical significance. If the abnormal variation has
statistical significance, it can be concluded that the event under the sample had a
statistically significant effect on the yields of government bonds of selected Eurozone

economies.

1.7 Research Limitations

One of the limitations of the study is that the direct influence of QE can only be seen on
Long-term interest rate (Greenwood & Vayanos, 2015), all other economic variables
have transition effects of Q.E. Therefore, the direct impact of Q.E on other
macroeconomic factors like Household consumption, institution investment,
employment, housing prices, and CPI cannot be established. As there are other factors
that, influence these variables. In addition, the macroeconomic data is published on
monthly basis, and in some cases weekly, while the study focuses to estimate the impact

of QE announcement on daily variations in the yield curve.

Lastly, as per my knowledge, there has been very small amount of event study
researchers on the announcement of the QE program of the ECB. Therefore, the results
could not be compared to other studies for validation. However, the studies conducted
by the Bank of Japan, the Fed in the US and the Bank of England on the subject of the

asset purchase program are available.

1.8 Outline of the Thesis

The outline of the study provides a snapshot of all the chapters included in the paper.
The study has four chapters in total. The paper begins (Chapter 1) with an overview of

the current economic situation in Eurozone and ECB’s initiatives to coup with the



current situation. The chapter also briefly discusses the conventional and unconventional
monetary tools available to the central bank and lastly, mentions the aims, objectives,
and limitations of the study. Chapter 2 provides a description of the ECB’s
conventional and unconventional monetary policy tool. Later, it will discuss the detailed

technical aspects of the recently announced QE programme by ECB.

Chapter 3 will discuss everything about event-study methodology, the chapter will
begin with the description of the rationale behind selecting the event-study methodology
and its implications. The second part of Chapter 3 will discuss the sample size, sample

data and the motivation behind the selection of sample data.

The Chapter 4 provides the results and findings of the study using event study
methodology. It also, graphically, evaluates the impact of announcement on yield and

inflation rates/

The analysis and conclusion of the whole research and economic rationale of the
empirical results is presented in Chapter 5 & 6. It also discusses the impact of ECB’s

asset purchase program on macroeconomic variables and asset prices.



2 LITERATURE REVIEW

2.1 Conventional Monetary Policy Tools

Monetary policy refers to actions of a central bank with regards to determining or
influencing the quantity of money in circulation and credit within the economy or money
supply. Also, one of the major objectives of the policy is to ensure financial stability and

price stability.

The central banks around the world traditionally use quite a number of instruments to
accomplish its objectives. Some of them include bank rate variation policy, open market
operations, changes in reserve ratios, and selective credit controls. The following are the

three main tools used by the central banks to implement monetary policies:

2.1.1 The Central Bank’s Policy Rate

The interest rate or what is also called the bank rate is the most used tool of the central
bank to express its policy intentions to the commercial banks, to the entire financial
system and to the economy in general. Normally, the central banks only transact with the
commercial banks and other financial institution. Therefore, when an interest rate is
announced by the central bank, it is letting the public know at what rate it is willing to
lend to the commercial banks. When the central bank wishes to reduce the amount of
money in circulation (money supply) within an economy, it could increase its interest
rate (policy rate or bank rate). When the interest is increased, the commercial bank
would have to reduce their lending (loans) because if the commercial banks run short of
fund they will have to borrow from the central bank at the interest rate set by the central
bank. Similarly, the central bank would reduce its interest rate if it wished to increase the

amount of money in circulation within the economy.
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2.1.2 Open Market Operation

The open market operation is another widely used tool that refers to a case where the
central bank buys and sells securities in the money market. When there is a price rise
(inflation), the central bank sells securities. The commercial bank’s reserves are
decreased and, therefore, cannot be in a position to lend more to the business
community. This leads to a decline in investments and prices are restrained from rising.
On the other hand, when recessionary forces decrease the prices, the central bank
purchases securities in order to increase the commercial banks’ reserves. This enables
commercial banks to lend more to businesses which in turn increase their investments

and prices in general economy.

2.1.3 Reserve Requirement

The law requires commercial banks to keep a certain percentage of their total deposit as
a reserve and also a certain percentage with the central bank. When there is a price rise
or inflation in the economy, the central bank raises the reserve ratios and, therefore,
commercial banks are left with less money to lend the businesses. When businesses have
less money to invest it will decrease the demand and eventually, the prices will fall. The
opposite is also true. In other words, the higher the reserve requirement, the less money
the commercial banks can create hence if the central bank wants to reduce the money
creation power of the commercial banks, it could easily increase the commercial bank’s

reserve requirements.

2.2 Unconventional Monetary Policy Tools:

2.2.1 Quantitative Easing:

Quantitative easing comprises of purchasing different sorts of financial assets by central
banks, e.g. long-maturity government bonds or loan sponsored securities, with the goal
of increasing the money supply in the economy (beginning with an expansion in the
fiscal base) and decreasing the yields on less-risky assets, which ought to be useful for a
definitive objective of reigniting financial development (Armstrong, Caselli, Chadha, &
Den Ha, 2015).
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Quantitative easing is expansionary monetary policy stance of the central bank. It
involves the purchase of a large number of assets or an open market operation on a
larger scale. The central bank, under QE, increases the liquidity or money supply in the
economy through purchasing financial assets from its member banks. These assets are

not limited to government securities.

In other words, when at some point when the central bank chooses to increase its
balance sheet, it needs to pick which assets it can purchase. In principle, it could buy any
asset from any institution, but in case of quantitative easing, it is centred around
purchasing longer-term government bonds from banks. The central bank's activity of
purchasing these assets has twin benefits: Firstly, when the central bank acquires
sovereign bonds, whose yields fill in as a benchmark for evaluating less secure corporate
securities, the yields on risky corporate securities decrease in along with the government
securities’ yields. Secondly, the decrease in long-term interest rates stimulates longer-

term investments and aggregate demand (Smaghi, 2009).

2.2.2 Credit Easing:

Credit easing is another non-conventional monetary policy tool used by central banks to
increase liquidity or ease the credit conditions in the economy through purchasing
private-sector securities from its member banks. The purpose of credit easing is to
expand the liquidity in the problematic economy and encourage banks to lend and invest
more.

The example of credit easing can be seen in the United States in the aftermath of 2009
credit crisis when the central bank of the United States (Fed) started purchasing
mortgage-backed securities from its too big to fail banks, whereas in Europe and the U.

K. the ECB and BoK started acquiring corporate debt from its financial institutions.

2.2.3 Forward Guidance:

Forward guidance is another important but infrequently used non-conventional monetary
policy tool, it operates through a strategy where the central bank shows or depicts its
sentiments or willingness to keep the interest rates at a particular level for a certain
period of time. The goal of this non-conventional tool i.e. forward guidance is to
navigate the long-term interest rates and market expectations.
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2.3 European Central Bank’s Unconventional Monetary Policy Tools

The non-conventional monetary policy tool is commonly known as quantitative easing
in the United States and the United Kingdom, but in Europe, the European Central Bank
prefers to call it Extended Asset purchase program (EAPP). The ECB’s extended asset
purchase programme has the following backbones named as Asset-Backed Securities
Purchase Program (ABSPP), Covered Bond Purchase Program (CBPP3), the Public
Sector Purchase Program (PSPP) and the Corporate Sector Purchase Program (CSPP)
(ECB, 2017).

2.3.1 Asset-Backed Securities Purchase Program (ABSPP)

The key purpose of launching the Asset-Backed Securities Purchase Program (ABSPP)
was to enhance the transmission of monetary policy, increasing the level of credit to the
central European economies and to create a soft and acceptable image to other markets.
Thus the result was that the European Central Bank’s monetary policy take a marvellous
position, as it helped the ECB to increase the Eurozone inflation to the target level of 2%
(Jager & Grigoriadis, 2017). The ABSP program facilitates the banks to diversify their
funding sources and motivates them to issue new securities. Asset-backed securities
(ABS) enable banks to contribute to the expansion in the economy by providing finances
and funds to the different sectors of the economy which help the economy to grow.
Through ABS banks can securitize its outstanding loans and sell it to central banks, and
the funds received in return from central banks enhance the bank’s capacity to lend more

funds.

The purchase of asset-backed securities under the ABSPP program is conducted through
the central bank of each country or each member economy of Eurozone. Following are
some of the largest and most important central banks of Eurozone that were designated
to perform the purchase under the program, the Central Bank of Germany (Deutsche
Bundesbank), National bank of Belgium (Nationale Bank van Belgique), central bank of
Spain (Banco de Espaiia), the central bank of Italy (Banca d’Italia), the national bank of
France (Banque de France), and the bank of Netherland (De Nederlandsche Bank).

These banks were responsible for allocation and securities selection under the ABSPP.
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The ABSPP was launched at the end of 2014, at the time when it was needed the most. It
is considered one of the most significant ECB’s asset purchase programmes that helped
in kicking the inflation and growth of Eurozone economy. (Claeys, Leanardo, &
Mandara, 2015).

2.3.2 Corporate Sector Purchase Program (CSPP)

By the mid of 2016, the European Central Bank (ECB) prepared an execution plan and
decided to establish a new program named as Corporate Sector Purchase Program
(CSPP) to buy euro-denominated AAA-rated bonds, usually issued by non-financial
institutions that were effectively established in the Eurozone. In the return of
implementing this program and collaboration with the other non-standard monetary
measures in place, the CSPP was targeted to deliver additional monetary policy
development and facilitate the inflation rates to reach close to, 2% in the near term
(ECB, 2017).

Only those financial assets and securities were purchased under CSPP program that
fulfilled the requirement of Eurosystem framework for collateral. The securities issued
by financial institutions and the organizations whose parent company is a financial
institution, particularly a bank, are excluded from the eligible assets to be purchased

under the program.

2.3.3 Public Sector Purchase Program (PSPP)

In December 2015, the European Central Bank also decided to establish the public
sector purchase programme (PSPP) under the terms and conditions established by the
member states. The assets eligible to be acquired under the PSPP are comprised of the
nominal and inflation-adjusted sovereign bonds that were usually distributed by familiar
agencies, regional and local governments, global organizations and multinational

development banks which were headquartered in the euro area (ECB, 2017).

2.3.4 Long-Term Refinancing Operation (LTROs)
The European economists and central bankers coined the term LTRO in the aftermath of
2008 financial crisis. The abbreviation of the LTRO is “ Long-term refinancing

operation”. LTRO is a monetary policy tool used by European Central Bank. The
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purpose of LTRO is to provide funds to the ECB member banks at a very low or zero

interest rates in the euro area.

All the banks that are the member of ECB or EU and willing to participate in LTRO may
do so. The Banks take part in this as long as the banks deliver competent security as the
collateral against the funds borrowed under LTRO. There are hard and fast rules for the
securities that qualify for collateral, however, the banks can only place A-rated securities
as collateral. The procedure of conducting LTRO is well established, electronic and
automated.

ECB directly accepts and reserve collateral securities at its headquarters, otherwise, to
the central national bank of the country of the borrowing member bank, as a "provisional
solution." For Instance, Spanish banks are able to access LTRO funding by pledging
securities to the Central Bank of Spain rather than directly to the ECB (Babecka
Kucharcukova, Claeys, & Vasidek, 2016).

ECB increases the money supply in the member economies through lending funds to the
member bank against the collateral. ECB disburse these funds on monthly basis and are
normally repaid annually, semi-annually, and quarterly (Armstrong, Caselli, Chadha, &
Den Ha, 2015).

2.3.5 The LTROs are Structured to have a Two-fold Impression:
There are two main benefits attached to LTROs as discussed below

2.3.5.1 The declined yield on government bonds.
By placing the own government-issued debts as a collateral under LTRO program, the
member countries can increase the demand for their local bonds and thus decrease the

yield on these bonds.

2.3.5.2 Increased liquidity

The funds that member banks receive under LTRO, increase the lending capacity of the
member banks thus increasing the money supply and liquidity in the economy. The
higher money supply will enable banks to lend more, that will help increase the
consumption, expenditure, aggregate demand and at last, the economic activity in the

economy. The lower yields and greater money supply will also motivate corporations to
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invest in more risky projects and asset with the motivation of earning higher profits, thus
accelerating the activity in general economy.

2.4 Theoretical Fundamentals of Quantitative Easing:

During the financial crises of 2008, some of the world’s largest financial institutions,
including investment banks and insurance companies, failed that brought the financial
system of the whole world to halt. The most advanced economies were the most severely
affected. The capital markets and banking activities in many of the world’s largest
economies were a standstill. In order to calm down markets, the central banks around
resorted to conventional monetary policy tools lowered the policy rate and took many
measures but no avail. Even their most radical and strong policy structure seemed
unsuccessful to stop the slowdown in economic activity and decreasing prices. In
addition, the short-term nominal interest rates fell to zero percent or even below than
zero percent. The Central banks initiated to implement numerous eccentric and
alternative monetary policies as there was no choice left behind to handle the short-term
nominal interest rate. The first choice of the central banks from the arena of non-
conventional monetary tools was “Quantitative easing (QE)” as it was previously tested
and successfully applied in the Japanese economy in 2001 by the Bank of Japan. The
United States central bank (Fed) conducted the QE in 2008, the Bank of England (BoE)
in 2009, the Bank of Japan (BOJ) in 2013, and lastly the European Central Bank in
2015.

In no time QE has accomplished the noticeable result, although that was not necessarily
sufficient to make up for the damage done by the crisis. Academics understanding,
though fairly short, demonstrate that it takes quite long for QE to have noticeable
effects. Thus it can be stated that the central banks that formed QE early in the global
financial crisis appear to have effective paybacks from the policy, while the others that
delayed implementing QE would have to wait to reap its fruit. The complex mechanism
of quantitative easing has reserved attention of a large number of researchers,
economists and central bankers, however, there has been no milestone development in
theoretical working behind the QE mechanism, as the former Federal Reserve Chairman

Ben Bernanke during his memorable speech said, “The problem with QE is it works in
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practice but it doesn’t work in theory” (2014). As the matter of fact, standard theoretical
models appeared to reject the efficiency and impact of QE altogether or to estimate it at
most quite inadequate. For instance, (Eggertsson & Woodford, 2003) recommended the
inappropriateness intention, which states that a growth in base money has no effects on
the economy when the policy interest rate has hit the zero (Christensen & Rudebusch,
2012).

The asset that is purchased by central banks in QE usually can either be of government
bonds (or bills) or it may be the assets issued by the private sector. The purchasing of
assets is quite different with the scenario where decisions about a target of a policy
statement, are made on the basis of explicitly about quantities. (Ambler & Rumler,
2017).

Some of the important researchers on the subject of quantitative easing have based on
the questions like What is the mechanism by which the real cost and accessibility of
loans to the private sector are most affected? How can QE accelerate demand in the
economy? Is it only acquisitions of private sector assets that effects the asset prices? Or
can acquisitions of sovereign bonds and bills also have an effect on it? How does the

combination of assets procured by the central bank affect debt securities?

Sargent & Wallace (1984) were the first to answer some of these questions regarding the
difference of the effect of private sector securities and public sector securities. The
principal outcome of their study concluded that the government debt securities
purchased under quantitative easing will have a lasting effect on the interest rate or yield
of private sector assets are based on the benchmark i.e. government securities. Andrade
et. al, (2016) represented a model with the inadequate participation of banks in financial
markets fixed in a DSGE model with distinguished preferences for securities. In the
above-mentioned model, purchases made by the central bank shows that some types of
asset purchases by the central bank can affect demand, supply and output differently
(Clrdia & Woodford, 2011).

Before the financial crisis, the researches done the subject of asset purchase programs of
quantitative easing has focused on it influence or impact on capital markets. Most of the
researchers study the programs conducted by BoE or Fed. Gagnon et al published a

significant research which is considered as the milestone and a key contribution to the
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literature on quantitative easing. The study is also aligned with the framework
introduced by Gagnon. He studied the Fed’s large-scale asset purchases (LSAPS) during
2008. Using both of statistical event, studies around key announcements by Fed
regarding the program and time series regressions relating risk premia of government
bonds, he concluded his research with the key finding that quantitative easing program
reduced the interest rate or yield on 10-year U.S sovereign debt by approximately 1%. A
variety of succeeding research has also established that the Fed’s QE programs were
successful in reducing medium and long-term interest rates, comprising those by
(D’Amico & King, 2013), (Krishnamurthy & Vissing-Jorgens, 2011), (HAMILTON &
WU, 2012), (SWANSON, REICHLIN, & WRIGHT, 2011) used the modern event study
methodology on the previously conducted asset purchase programs by the United States

in 1961 has the similar successful effects on Treasury yields as LSAP1 and LSAP2.

Their study also brought forward key findings that the Fed’s asset purchase program not
only affected U.S debt securities but it also has a spillover effect on international debt
markets and also influences the exchange rate against U.S Dollar.

Joyce & Tong (2012) initiates the similar study based on the case of the United
Kingdom or Bank of England’s asset purchase program and they also found out that
BoE program has significant effects on the yields of U.K government bonds, also known
as gilt.

Based on the statistical evidence derived from event study methodology, Joyce & Tong
concluded that the primary asset purchase related announcements made by Bank of
England negatively influenced the U.K government bond yields by 35-60 basis points
with short-term maturities as compared to the 1% drop in the yields of medium or long-
term government bonds issued by the U.K. They also used 2-days window around the
Bank of England announcements regarding asset purchase program in the sample period
of 2009 to 2010. Their findings also established that there was a decline in the yield of
the corporate bond as well due to the BoE asset purchased. They also noticed some
influence on the valuation of the sterling against its major pairs. The scope of these
findings was approximately in line with the calculations of portfolio choice models
projected over the period before the financial crisis of 2008-9, which also established

that asset purchase program may have a positive impact on equity assets.
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Event study methodology is a most suitable method of analysis on the subject of
evaluation of the effectiveness of asset purchase program or quantitative easing. The
most critical decision that researchers take while using event study methodology is the
selection of appropriate event window, or the selection of the number of days before and
after the event, that are appropriate to reflect the impact of the event on the yield or
return. As an example of this, Joyce et al. (2012) emphasized that selecting a one-day
instead of a two-day window to find the impact of United Kingdom quantitative easing
events. Joyce and Tong (2012) observe the suitable window length on the basis of a
comprehensive description of the events following each of the Bank of England’s QE
related event (announcement) they analyze. They concluded that the U.K bond market
quickly reflected the news related to the quantitative easing in the bond prices, which is
why one-day event window is sufficient to evaluate the majority of the impact or

influence of QE related announcement on the U.K bond yields or Gilt yields.

Despite the fact that there are quite different estimations by the academics but all of
them conclude that there is a sufficient evidence in the literature that proves that central
bank asset purchase program has economically significant effects, at least on
government bond yields. Nevertheless, this subject demands more research and studies
that can appropriately study the true mechanism that influences the asset prices by the
purchase of assets by central banks, particularly it requires to emphasize on the
transmission channel of asset purchase program. The studies by D’Amico and King,
(2010), Gagnon et al., (2011), Joyce et al., (2011) are a consensus that the central bank’s
asset purchase program surely influences the asset prices, particularly bond yields.

Another notable research by Krishnamurthy and Vissing-Jorgensen (2011), underlined
the comparative status of signalling effects and what they term a ‘safety channel’ in
enlightening the influence of the central bank’s asset purchase program through the
event study analysis. Christensen and Rudebusch (2012) conclude that the Fed’s LSAPs
primarily worked through a signalling channel, though their outcomes recommend the
portfolio balance channel was more imperative in clarifying the decline in United
Kingdom yields in response to Quantitative Easing.

Wright (2011), in his research, studied the effects of United State’s monetary policy on

economic indicators throughout the financial crisis by using a auto-regression model,
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which showed that the fluctuation or variation in indicators are larger on the days the
monetary policy statement contained any new information regarding asset purchase or
QE program, The key outcome from the analysis is that although the unconventional
policy has substantial effects on financial variables beyond Treasury yields, those effects

disappear very quickly, with a half-life of a few months.
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3 RESEARCH METHODOLOGY

3.1 Event Study

For the purpose of impact analysis of ECB’s asset purchase programme (APP) on the
yields of European government bond with long-term maturities, the method of choice is
event study. Event study analysis methodology was initially coined by Fama, Fisher,
Jensen and Roll in their paper published in 1969 (Fama, Fisher, Jensen, & Roll, 1969).
Their paper was focused examined the effect of the announcement (or event) of a stock
split on stock returns around the event date (or event window). This paper revolutionized
the research methodology in the field of accounting, finance, and economics. Later,
Mackinley (1997)suggested that the most robust method to investigate the impact of an
event on stock market returns is the event study methodology, which differentiates the
pre -and post event dynamics in security prices or returns, in other words, it compares
the normal security returns prior to an event with the post event’s return. This difference
between normal (actual) behaviour and expected behaviour is known as “abnormal”
return. In current date, the event study methodology is being greatly used in the
numerous disciplines to evaluate the behavior of security or asset’s prices and returns
around events such as new regulations, ratings, changes in accounting rule, merger &

acquisition announcements, earnings announcements, monetary policy announcements
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and the announcement related to important economic variables such as interest rates,
CPI, payroll, GDP growth etc. (BINDER, 1998). In post-financial crisis and after the
introduction and implementation of unconventional monetary policy tools i.e
quantitative easing or asset purchase programme, the use of event study methodology
has gained increasing attention of researchers and institutes evaluating the effect of such

unconventional tools on the yield curve of long-maturity assets.

Some notable event studies that have been recently conducted to evaluate announcement
effects of policy measures are done by Swanson that measured the impact of six
announcements related to Operation Twist and QE3 on the on longer-term Treasury
Yield (SWANSON, REICHLIN, & WRIGHT, 2011). Daniel L. Thornton conducted an
event study of QE announcements on the yields of long-term U.S treasury bonds
(Thornton, 2013). The event study methodology has become the standard methodology
of measuring security returns and price reaction to some influential event or

announcement.

3.1.1 Econometric Methodology

This paper uses event study methodology to measure the effect caused by the ECB’s
APP-related announcement on the yields of bonds issued by the government of four
major Eurozone countries. The event study method was first used to evaluate events like
M&A transactions, issuance new debt or equity, or announcements related to
macroeconomic indicators, on firm value by estimating the abnormal variations in asset
prices around the event or announcement. The original basic model measures of normal
and abnormal returns. The normal return is defined as E[R],t hat is the expected return
assuming that the event did not take place. While, R represents the return for firm at a
given time. On the other hand, the abnormal return, is defined as the return earned in

addition of the actual return at a given time, given the certain event has occurred.

A[R] =R - E[R]
In the models used for estimated abnormal returns, researchers estimated the expected
return or market return using different models, these models include simple mean

considering the mean return of security is constant, market model i.e CAPM or Capital

Asset Pricing Model and multi-factor market models. Once the abnormal variation is
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calculated, it is then tested for statistical significance. If the abnormal variation has
statistical significance, it can be concluded that the event under the sample had a
statistically significant effect on the yields of government bonds of selected Eurozone

economies.

The research is measuring the “abnormal variation” or changes in the yields of Eurozone
government bonds instead of the “abnormal return”. Therefore, using the word “return”
and denoting it with R in the equation is inconsistent and incorrect. To correct this
misleading error, the “V” is used for measuring the variation in the yield. Thus the
formula for measuring the abnormal variation in the yields of Eurozone government

bond is

Equation 1 Abnormal Variation
A[V]=Vegr —ulVeer-30]

where A[V] stands for Abnormal variation in yield, Vg r Stands for variation in the
yield of the bond of country C during the event E at time T, and the pu[V¢g r—30] stands
for the 30 days average variation prior the event announcement in the yield of the bond
of country C around the event E at 30 days prior time T .

The variation in the yield of the bond of country C during the event E at time T is

calculated as

Equation 2 Variation in Bond Yield
Veer=Ycer - Yeer-1

Where, Ycgr is the yield of the bond of country C during the event E at time T and
Ycer-1 IS the yield of the bond of country C during the event E at time T-1 or one
previous period. This methodology of estimating abnormal variation in the yield curve is
consistent with the methods provided by Swanson et. al (2011) and Gagnon et. al (2011).
The study uses high-frequency event study data to find significant abnormal changes in

yields around the events or announcements.

Once the abnormal variation in the yield is estimated around the event or announcement,
the graphical charts are used to analyze the extent of variation around the event. The

event or announcement timeline will be presented on the x-axis with “0” denoting the
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event, “-1” denoting the one-day prior the announcement and “+1” one-day post

announcement of the event.

The second part of the research methodology is to measure the statistical significance of
the abnormal variation around the announcement date (Gagnon, Raskin, Remache, &
Sack, 2011). Using the hypothesis testing approach provided by Gagnon (2011), the
hypothesis related to the statistical significance of abnormal variation in bond yield
around each announcement are tested. The Null Hypothesis assumes that there are no
abnormal variations in the bond yield around announcement date. Whereas, the
Alternative Hypothesis assumes that there is abnormal variation in bond yield around

each announcement or event.

Therefore;
Ho: A[V]=0
H,: A[V]#0

Since the expected variation is the average of past 30 days variation in yield curve or the
sample of 30 days variation, T-1=30-1= 29 degrees of freedom and 95% confidence
interval are used. As it is a two-tailed test, the research uses student T-table to derive the
critical value for hypothesis testing. The critical value of 29 degrees of freedom at 95%
confidence interval is -2.045 and +2.045. Thus the rule of hypothesis testing is set to
reject the null hypothesis if the t-statistic falls above the 2.045 or below -2.045 critical
value, and accept the alternative hypothesis that there is abnormal variation in bond

yield around each announcement or event.

Another crucial part of the study is the estimation of t-statistic for the hypothesis testing
of significance of abnormal variation in yields around the announcement dates. To test
whether that independent variable i.e. announcements or events explain the variation in a
dependent variable i.e. bond vyields (or statistically significant), the hypothesis that is
tested is whether the true slope is zero, therefore, V,= 0. The study uses following

formula for calculating t-statistics

. Vegr—V
T-statistic= <22
Sdcgr
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Where, V¢ r stands for variation in the yield of the bond of country C during the event
E attime T, V, equals some hypothesized value which in this case is zero (V, = 0), and
Sdcg r stands for standard deviation of variations in the bond yields of the country C
during the event E at time T. As it discussed earlier the variation in the yield of the bond
of country C during the event E at time T is calculated as Vg 7= Ycgr - Yepr—1. The

formula for calculation of the standard deviation is follow

BV = Vazry

Sdcgr = T —1

Here, T is equal to 30 days variation. This approach of testing the significance of
variation in bond yields due to ECB announcements or event is in consensus with the
approaches introduced by Gagnon, et al., (2011) SWANSON, et al.,, (2011) and
Krishnamurthy & Vissing-Jorgens, (2011)

Hence, the decision rule for the rejection of null hypothesis that the variation in bond
yields is not explained or impacted by the announcement is

Reject Hy if t-statistic > + t-critical value OR Reject Hy if t-statistic < - t-

critical value

3.1.2 Event Window

This high-frequency data approach i.e. calculating one-day variation, was first used by
Swanson (2011) for the Operation Twist. He used this method to find significant results
that Modigliani & Sutch (1966) was unable to find in his event study of Operation Twist
using quarterly data. Swanson used 1- or 2- day variations in yield of government bonds,
considering that this window is sufficed for evaluating the influence of a specific
announcement or event on the yield curve, the same approach is used for this research.
This approach is consistent with the Efficient Market Hypothesis (EMH) that assumes
that the current price reflects the expectation and market sentiments of investors about
the economy. As a result, all the relevant information disseminated in relevant

announcements is already reflected in security prices.

On the footprints of Swanson’s (2011), the research uses the one-day window to

evaluate the variation in yields of bonds of economies under the sample.
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3.1.3 Past Studies

Following is the list of past studies conducted to evaluate and examine the impact or
effect of events or announcements by ECB and ECB officials related to the
unconventional monetary tools and asset purchase programs. Some of the studies are
conducted by some notable economists, scholars and higher rank officials from

European Central Bank.

Many of the studies are conducted using the event study methodology, which motivated
us to use the same methodology. However, most of the studies cover the announcements
until the end of 2015 or the beginning of 2016, whereas, this research presents the latest
findings, as it covers the most recent data related to ECB announcements i.e. until the
beginning of 2017.

Table 3.1.3 presents some of the significant studies conducted on ECB’s non-

conventional monetary tools

Table 3.1.: Past Studies on Non-conventional Monetary Policy Tools based on
Eurozone

Sample Sample Sample
No. Study _ _ Methodology
Countries Time | Instruments
Austria,
Belgium,
Germany,

Spain, France,

Greece,
Ireland, Italy,
(Schwaab & Eser, | Netherlands 2008- | 5-year & 10-
1 2013) and Portugal 2011 year bonds Event Study
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Government

securities
with 3
months, 6
months, 1
year, 2
Austria, Italy, years, 3
Belgium, years, S
Finland, years, 7
Netherlands, years, 10
France, years, 15
Germany, years, 20
Greece, years and 30
Portugal and | 2007- | years
(Rivolta, 2014) Spain 2012 maturities Event Study
Germany,
(Altavilla, Carboni, | France, Italy, | 2014- | 5-year & 10-
& Motto, 2016) and Spain 2015 year bonds | Event Study
6-months, 2-
years, 5-
Italy,  Spain, years,  10-
(Krishnamurthy, Ireland, years
Nagel, & Vissing- | Greece  and | 2010- | government
Jorgensen, 2014) Portugal 2013 bonds Event Study
Germany,
France,
Greece,
Ireland, Italy,
(SZCZERBOWICZ, | Portugal, and | 2007- | Bond Event-based
2014) Spain 2012 spreads regression
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(Bluwstein
Canova, 2016)

&

Czech
Republic,
Hungary,
Poland,
Romania,
Denmark,
Belgium,
Sweden,

Norway

and

Switzerland

2008-
2014

Economic

Variables

Structural
Vector
Autoregressive

(Watfe, 2015)

Austria,
Belgium,
Finland,
France,
Germany,
Greece,
Ireland,
Portugal,
Spain

Italy,
and

2008-
2015

S-year
Government

bonds

Event Study &
GARCH
Model

(Falagiarda & Reitz,

2015)

Event Study

2008-
2012

Long-term
bond yields

Event Study

(De Santis, 2016)

Austria,
Belgium,
Finland,
France,
Germany,
Ireland,
the

Italy,

Netherlands,

Portugal
Spain

and

2004-
2015

5-year & 10-

year bonds

Event Study
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(D’ Amico,
Discussion of “The
Financial and
Macroeconomic
Effects of the OMT | Germany,
Announcements., France, Italy, | 2008- Long-term
10 |2016) and Spain 2012 bond yields | Event Study
2-year, 5-
year, 10-
Germany, year
(Ambler & Rumler, | France, Italy, | 2008- | Government
11 | 2017) and Spain 2016 Bonds Event Study
Germany,
France, Spain,
Ireland, and Bond
(Markmann & | the United | 2006- | indices and
12 | Zietz, 2017) Kingdom 2015 spreads Time series
3.2 Data

The dataset used for this research is composed of daily data covering the period from
September 2014 to 2017. The four major Eurozone economies i.e. Germany, France,
Spain and Italy are used for the research. These four countries are selected as they
represent 75% of Eurozone GDP. Past studies done on QE program in the U.S and APPs
in Eurozone has, mostly, focused on the 2-year to 10-year maturity bracket, with the 5-
year maturity in the middle of that spectrum (Gagnon, Raskin, Remache, & Sack, The
Financial Market Effects of the Federal Reserve's Large-Scale Asset Purchases, 2011)
(Falagiarda & Reitz, 2015). That being said, as they have found 5-year ‘midpoint” of the

yield curve, the study uses daily change in yield data of bonds with 5-year maturity for

analysis.
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3.2.1 Sources of Data

The main source of data is European Central Bank’s data warehouse, which has the
formal responsibility of collecting all the bond yields and prices related data. Some of
the data related to economic indicator were taken from Eurostat, European Union;s
official website and OECD. The author personally visit ECB and Frankfurt stock
exchange to seek the guidance of responsible person working there in data warehouse
department.

3.3 Motivation of Input Choices (Data Selection)

The main motivation for focusing the research on the government bonds vyields
Germany, France, Spain and Italy is their share in GDP as well as the nature of ECB's
asset purchase program. After the exit of U.K from Eurozone in the result of the
referendum conducted on 23" of June 2016, the GDP share of Germany, France, Spain
and Italy has increased to as much as 65% of the total GDP of EU.

Another motivation for the selection is the scale and selection of bonds purchased under
ECB's asset purchase program. As per the latest APP, ECB decided to purchase assets
worth of Euro 60 billion on monthly basis. Assets under this program include asset-
backed securities and covered bonds, the debt of supranational institutions located in the
euro area and denominated in euros, and sovereign debt securities ranging within the
maturities of 2-year to 30-years. As shown in the figure 3.3 given below, out of the
sovereign debt securities category, purchases of sovereign securities from Germany,
France, Spain and Italy will make up to 76% of total sovereign debt securities purchased
and 56% of total assets purchased under the program (Claeys, Leanardo, & Mandara,
2015)
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Sovereign Bond Purchases by Country

BelgiOthers
> B! Germany

Neth@#fatier® 26%

France
20%

B Germany M France Italy Spain M Netherland mBelgium mOthers

Source: Bruegel, ECB, Eurostat.
Figure 3.3 Share of each Euro Area Member in APP

3.3.1 Selected ECB Announcements (Events)

While going through the literature on the subject, it was discovered that there is no
detailed and updated study available that evaluate the affected of ECB announcements
on government bond yields until 2017. Therefore, the research covers all the significant
asset purchase program-related announcements from 5™ of June 2014 to 19" of January
2017. The research also included those monetary policy announcements that did not
carry any surprise announcement or any news related to changes in ongoing
conventional and unconventional monetary policy stance to check if all the
announcements made by ECB influence the bond yield. Table 3.3.1 below shows the

selected announcements to be studied in the research

Table 3.2: Selected ECB announcements

N | Announcement Progra o
Description
0. | Date m
Decided to conduct a series of targeted
longer-term refinancing operations (TLTROS)
1 |5-Jun-2014

with for 4-years maturity, borrowing available
TLTROL | for counterparty up to 30% of their loan

Intended for at least 2 years, starting in Q4

2 | 4-Sep-2014
ABSPP | 2014
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CBPP3 | Bond Purchases to begin in Oct 2014
APP1,
ABSPP,
3 | 22-Jan-2015
CBPP, Asset purchases of € 60 billion per month to
PSPP begin from Sept. 2016
Extension of Asset purchase program until
4 | 3-Dec-2015
APP2 March 2017
Expansion of asset purchase program from €
60 bn to € 80 bn per month (Corporate Bonds
APP3 CSPP)

5 | 10-Mar-2016 i i :
New series of LTRO with 4-years maturity,
borrowing available for counterparty up to

TLTRO2 | 30% of their loan
Corporate sector purchase programme (CSPP
6 | 21-Apr-2016 ) p P Prod ( )
CSPP will start from June 2016
CBPP3,
ABSPP, | From April 2017, the net asset purchases are
7 | 8-Dec-2016
PSPP or | intended to continue at a monthly pace of €80
CSPP billion
Asset-Backed Securities Purchase Programme
8 | 15-Dec-2016 (ABSPP) should be fully implemented by
ABSPP | national central banks
CBPP3, . -
No purchases below the deposit facility rate
ABSPP, |
9 | 19-Jan-2017 will be conducted under (CBPP3, ABSPP,
PSPP or
PSPP or CSPP).
CSPP

Source: ECB
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4. EMPIRICAL RESULTS

The empirical results obtained from the Event-study model based on the method
provided by Gagnon, et al.,m (2011) are presented in the following. There is no suitable
code or software program readily available till to date, which simplifies the testing and
implementation of event-study methodology, therefore, an event-study model in
Microsoft Excel was created. The documentation of codes and formulas used in

methodology are provided in Excel file.
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4.1  Graphical Evaluation

The graphical evaluation results of variation in yield curves of 5-Year Government
bonds of Germany, France, Spain, and Italy are presented here. The graphs are
categorized on the basis of different events or announcement date. Each graph presents a
different event and each graph has four trend lines representing the variation in yield of

5-Year government bond of each country.

The graphs show the impact of each announcement on the yields that can allow us to
evaluate which country’s debt yields are influenced in what direction and to what extent.
European Central Bank announces collective monetary policy stance for all Eurozone
economies, however, the stance influences each economy differently (Olson & Wohar,
2016). As mentioned early, the asset purchase program has a different share for each
economy, in other words, the assets of each country, under asset purchase program of
ECB, will be purchased in different ratios, the impact of the APP will be different on
each economy. The influence of ECB announcements regarding APP also depends on
the market yields presents at the time of the announcement, which will be explained in

detail later in this chapter.

Following figures present a graph for each event or announcement date. The trend lines
in each graph are present each economy or country under the sample data, i.e Germany,
France, Spain & Italy are presented by Blue, Orange, Grey and Yellow trend line,
respectively. The Y-axis or Vertical scale presents variations in yields of 5-Year
government bond of each economy under sample, while, X-axis or horizontal scale
denotes the number of days before and after the announcement date. O indicates the
event or announcement date, whereas, -1 and +1 denotes one day before the event and

one day after the announcement, respectively.

June 5, 2014 September 4, 2014

0.1 0,13

-0.1 A 1]

Yield variation

-0.2

-0.3

Germany France Spain Italy Genmany France
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Figure 4.1. Yield Variation on Jun 5, 2014
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Figure 4.7 Yield Variation on Dec 8, 2016
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Figure 4.9 Yield Variation on Jan 19, 2017

Figure 4.1.1 presents the variation in yield of 5-Year bond on the first event or ECB
announcement date of June 5, 2014. As it can be seen the variation in the yield is
negative at time 0, the event and yield decrease after time 0. This shows that the ECB’s
announcement of June 5, 2015, regarding the asset purchase program, decreased the
yield of 5-year government bonds of European economies in the sample. The event of
June 5, 2014, contains two elements, the ECB cut the deposit rate from 0% to -1%, and
the other element, which is more relevant to the study, is that ECB introduced its plan
regarding Targeted longer-term refinancing operations (TLTROSs) under which the ECB
will acquire/purchase the assets from banks to increase liquidity and increase inflation
through decreasing yield on government bond. As a result, the yields decreased after the

announcement at time 0, which is consistent with the hypothesis under study.
Graphical analysis help solves the Hypothesis 3.

Hypothesis H3: The impact of ECB announcements on the bond yields of the weaker
economies like Spain and Italy is larger than the impact on the bond yields of stronger

economies like Germany and France.

The graphical evaluation supports the hypothesis that the impact of ECB’s asset
purchase program is higher on the bond yields of Spain and Italy, while the ECB’s
decision has decreased the bond yield of Germany and France with a smaller margin.
The event or the ECB announcement decreased the 5-year bond yield of Spain and Italy
by approximately 10 and 12 basis points, respectively. While the 5-Year yield on
German and French government bond decreased only by approximately 5 and 6 basis
point, respectively. The decreased in basis points around the announcement date is
provided in Appendix. The larger decrease in the Spain and Italy bond yield is due to
the higher negative inflation rates in both the countries.

Figure 4.1.2 presents the variation in yield of 5-Year bond on the first event or ECB
announcement date of September 4, 2014. It is observed in the graph that the 5-year
government bond yield has decreased at time O or event date from its previous level at a

time -1. This ECB announcement contained further cuts in deposit rate, but the more

36



relevant information to the research is that ECB announced its operational plan for
conducting TLROs. It also added that unlike United State FED’s QE, ECB will not only
be buying government bonds but also corporate bonds, this information caused a slight
increase in the yield after the event date due to the selling of government bonds done by

bond vigilantes.

Figure 4.1.3 to 4.1.9 shows a similar trend in bond yields. The 5-year government bond
yield of sample European economies fell or decreased at and after the event denoted
with “0” on the x-axis or the ECB announcements regarding its asset purchase programs,
this pattern is consistent and in line with the literature provided by American and
European researchers. Another pattern that the research proposed to evaluate is the
similarities in the movement of interest rates or yield in different economies. To evaluate
this pattern, two stronger and two weaker European economies are taken in the sample.
It can be observed in the figures above that the bond yield (interest rates) of strong
European economies presented by Germany and France moves in similar trend, which is
different from the movement in the yields presented by weaker European economies
such as Spain and Italy. The trend is evaluated by observing that the Blue and Orange
trend line presenting Germany and France, respectively, demonstrate similar yield

movement around the ECB announcement.

Whereas the Yellow and Gray trend line denoting Spain and Italy shows a similar
pattern in its yields, however, the yield pattern is different from that of stronger
European economies. The graphs also conclude that the impact on bond yields or
interest rates is more severe in weaker European economies than it is on the bond yield
of stronger European economies that is due to the difference in the state of economies in
all the countries. This argument has further discussed the heading of Economic

Significance Analysis.

4.2  Event Study Results

Based on this guideline, individual event studies according to MacKinlay (1997) and

Rivolta (2014) were performed using the 5-year government bond yield of Germany,
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France, Spain and Italy around the 9 ECB announcements i.e. the events of the study.

The event study analysis is used as the methodology to test the following hypothesis

Hypothesis H1: The ECB announcement (events) influence the 5-year government bond

yields

Hypothesis H2: The bond yield is only influenced by the ECB announcements that

contain new information.

Table 3.5 presented below provides the support for the hypothesis under evaluation.

Table 4.1 Results of Event Study Analysis

Results of 1-Day variation in the Yield 5-Year Government Bonds

Event/ Date Germany France Spain Italy

Thursday, June 5, 2014 1-Day Yield Variation -0.0480 -0.0620 -0.1040 -0.1170
ECB Announcement with new info. P-Value 0.0516 0.0271 0.0702 0.0506
Thursday, September 4, 2014 |1-Day Yield Variation -0.0540 -0.0870 -0.1060 -0.1040
ECB Announcement with new info. P-Value 0.0099 0.0005 0.0222 0.0093]
Thursday, January 22,2015 |1-Day Yield Variation -0.0160 -0.0600 -0.0860 -0.1150
ECB Announcement with new info. P-Value 0.4939 0.0136 0.0604 0.0006)
Thursday, December 3, 2015 |1-Day Yield Variation 0.1760 0.1680 0.1840 0.2070,
ECB Announcement with new info. P-Value 0.0000 0.0000 0.0000 0.0000}
Thursday, March 10, 2016 1-Day Yield Variation 0.0960 0.0820 -0.0720 -0.0070
ECB Announcement with new info. P-Value 0.0309 0.0004 0.2341 0.9446
Thursday, April 21, 2016 1-Day Yield Variation 0.0520 0.0420 0.0380 0.0260
ECB Announcement with no newinfo. [P-Value 0.2219 0.0003 0.1247 0.3819
Thursday, December 8, 2016 |1-Day Yield Variation -0.0360 -0.0290 0.0170 0.0370
ECB Announcement with no newinfo. |P-Value 0.1863 0.4013 0.8063 0.6367|
Thursday, December 15, 2016 |1-Day Yield Variation 0.0250 -0.0580 -0.0310 0.0520
ECB Announcement with no newinfo. |P-Value 0.3663 0.0263 0.2325 0.4758]
Thursday, January 19, 2017  |1-Day Yield Variation 0.0230 0.0320 0.0330 0.0310
ECB Announcement with no newinfo. |P-Value 0.2519 0.0878 0.2813 0.3834

Significant at 5% Level of Significance as the p-value is less than or equal to 0.05

Significant at 10% Level of Significance as the p-value is between 0.05 and 0.10

The first hypothesis is to test if the ECB announcements impact or influence the interest

rates via influencing 5-year government bond yields of major Eurozone economies. The

hypothesis below presents the alternative hypothesis

Hypothesis 1

H 1: The ECB announcement (events) does not influence the yields of government

bond with 5-year maturity
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H, I: The ECB announcement (events) influence the yields of government bond with

5-year maturity

The event study results in Table shows that the ECB announcements (events) have
influenced the 5-year bond yields of the sample Eurozone economies i.e. Germany,

France, Spain and Italy.

The event or the announcement of ECB dated June 5, 2014, in which ECB introduced
the targeted long-term refinancing operation (TLROSs), decreased the 5-year bond yield
of Germany, France, Spain & Italy by approximately 5 bps, 6 bps, 10, bps and 12 bps,
respectively. The ECB made an announcement on September 5, 2014, that revealed the
operation plans of execution of asset purchase program, which negatively influenced the
5-year bond yield of Germany, France, Spain & Italy by approximately 6 bps, 9 bps, 11,
bps and 11 bps, respectively. On January 22"% 2015, after Monetary policy committee
(MPC) meeting of ECB, ECB announced the plan to purchase $60 billion of assets each
month, this announcement decreased the yield on 5-year German bond by 2 bps, French
bond by 6 bps, Spanish bond by 9bps and Italian bond by 12 bps.

The largest impact of ECB announcement is observed around the announcement made
on the 3 December 2015. On this date, ECB announced the introduction of a new
program under asset purchase program and also announced the extension of the program
until March 2017. The event decreased yield on the 5-year government bond of
Germany, France, Spain and Italy by 18 bps, 17 bps, 19 bps and 21 bps, respectively.
Hence the null hypothesis that ECB announcement has no impact on bond yields is
rejected, and the alternative hypothesis that the ECB announcements have a significant

influence on the government bond yield (interest rates) is supported.

Hypothesis 2

H 2: The bond yields are not influenced by ECB announcements that only contain

new information

H, 2: The bond yields are influenced by ECB announcements that contain only new

information
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Table 3 also provides evidence that the only those events or ECB announcements
influence the interest rates or bond yields that contain new information regarding asset
purchase program of the monetary policy for that matter. The sample has 9
announcements (events) out of which 5 ECB announcement contains new information
and initiative related to rate cut and asset purchase programs, while 4 announcement
does not contain any new information but only the information about the support of
decisions made in previous ECB announcement. As it can be seen in the Table above the
events or announcements that took place from 5" to June 2014 to 10" March 2016,
which contain new information regarding the asset purchase program, significantly
influence the yield on 5-year government bonds of the sample economies i.e. Germany,

France, Spain and Italy.

The green and the blue highlighted area shows the variation in yield curve on the
announcement date that has statistical significance, while the non-highlighted area
shows no significant variation in yield of 5-year government bond around the
announcement date. The Yield variation around the announcement made between the
5% of June 2014 to 10" March 2016, which contained new information, has a statistically
significant influence on the yields as highlighted with green and blue. Whereas the
announcement made on the 21% April 2016 to 19" January 2017, which contained no
new information, has no statistically significant influence on the yields of 5-year
government bonds of Germany, France, Spain and Italy. Therefore, the null hypothesis
that interest rate or the yields on bonds are not influenced by announcements that
contain only the new information is rejected, and the alternative hypothesis that only
those ECB announcements have a significant influence on the bond yields that contains

new information regarding asset purchase programs are accepted.

4.3  Statistical Significance

Following section talks about the statistical significance of the results obtained from
event study methodology formulated by MacKinlay (1997), and later used by Gagnon &
Raskin et al (2011), SWANSON, et al. (2011) and Krishnamurthy & Vissing-Jorgens
(2011) for the purpose of analysis of impact of central bank announcements (events) on

the term structure of interest rates. Therefore, this research also uses the event-study
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methodology to measure the effectiveness of the ECB announcements and its influence
on the interest rates via yields. The results of event-study are presented in the Table
above. The table presents the variation in yield curve, the variation in the bond yield is
measured according to the modified formula of abnormal variations provided by Rivolta
ie

Veer=Ycer - Yeer-1

Where, Ycgr is the yield of the bond of country C during the event E at time T and
Ycer-1 IS the yield of the bond of country C during the event E at time T-1 or one

previous period.

The p-value in the chart shows the statistical significance of the variation observed
around the specific event. According to the Golden rule of hypothesis testing, Reject the
null hypothesis and accept the alternative hypothesis if the p-value is less than the alpha
(level of significance) (Bentler & Douglas , 1980). The yield variation and p-value that
is highlighted in green shows that the variation in bond yields around the announcement
date has statistical significance at 5% level of significance, as the p-value of the green
highlighted area is less than 0.05 (alpha or 5% level of significance. Meanwhile, the area
highlighted with blue denotes that the variation in the bond yield is significant at 10%
level of significance as the p-value is above 0.05 but below 0.10. All the variations in the
bond yield related to the announcement or event 1 to 5 are significant.

Hence, it proves that the Hypothesis 1 that measures the influence of events on the
variation in the bond yield due to ECB announcements has statistical significance.
Announcement or event 6 to 9 that measures the variation in the bond yield around the
ECB announcements that do not contain any new information has no statistical
significance, Hence the second hypothesis is rejected that the variation in yield curve is
due not only due to new information, and the alternative hypothesis that says the
variation in yield curve is due to announcements that contain new information is

selected.
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5. DISCUSSION & ANALYSIS

The statistical results and empirical findings are discussed in the following in the context
of the existing effectiveness of unconventional monetary policy tools and the current
state of economic indicators in the euro area. While statistical significance analysis
provides the basis for the findings, economic significance analysis provides a more
realistic understanding of the hypothesis under study. The ECB’s unconventional
monetary policy tools and its impact on the path of government bond and its role in
triggering the inflation in the euro area, which was the main purpose for this policy at
first place, is discussed below in terms of each country. These analysis shows interesting

results as mentioned below.

51 Economic Significance

The economic significance of asset purchase program or quantitative easing can only
measure while analyzing real-world economic indicators and its long-term effects on the

general economy. As mentioned earlier the central banks resort to quantitative easing or
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asset purchase programs (non-conventional monetary policy tools) when the
conventional monetary policy tools are restricted by zero interest rates. The central
bank's actions are limited by 0% lower bound as central banks cannot reduce the interest

rates below zero.

Therefore, central bank use quantitative easing to purchase the less risky assets from the
banks driving the yields on these safe-haven investments lower and motivating people to
save less and invest more into riskier assets, this behavior of general public will increase
the consumption and expenditure in economy, thus increasing the inflation, which is the

ultimate goal of ECB with regard to current economic conditions in Eurozone.

511 Germany

Germany has the largest contribution in the combined GDP of Eurozone and it also has
the largest share of assets, as much as 26%, purchased an asset purchase program or
quantitative easing program of ECB. Germany is one of the stronger economies from the
sample, therefore, the condition of its economic indicators was not as bad as the
economy of Spain and Italy. However, before the introduction of asset purchase
program, the inflation in Germany was around 1% which is well below the 2% target

inflation proposed by Taylor (1993) as the steady-state inflation growth rule.

Germany

25
2.0
1.5
1.0
0.5
0.0
-0.5
-1.0

2014M01
2014M02
2014M03
2014M04
2014M05
2014M06
2014M07
2014M08
2014M09
2014M10
2014M11
2014mM12
2015M01
2015M02
2015M03
2015M04
2015M05
2015M06
2015M07
2015M08
2015M09
2015M10
2015M11
2015M12
2016M01
2016M02
2016M03
2016M04
2016MO05
2016M06
2016MO07
2016M08
2016M09
2016M10
2016M11
2016M12
2017M01
2017M02
2017M03
2017M04
2017M05
2017M06
2017MO07
2017M08

Germany Inflation Germany 5Yr Yield

Source: (EUROSTAT, 2017) (ECB, 2017)

Figure 5.1 Inflation vs. 5-Year Government Bond Yield in Germany

The figure 5.1.1 shows that the before the introduction of asset purchase program in

June 2014 the inflation is approximately 0.8 % which is alarming as it poses the fear of
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falling below 0% or deflation. After the announcement of asset purchase, the inflation
started picking up its pace. It can be observed that the asset purchase program
successfully declined the long-term interest rates or yield on 5-year government German
bond which forced the consumers to invest in risky assets, due to lower returns and
unavailability of safer bonds, that resulted in increased consumption and increased

inflation.

As the yield decreased from 0.633% in 2014 to -0.4% in the first quarter of 2017, the
inflation increased from 0.8% in first quarter of 2014 to 1.5% in the first quarter of 2017,
hence the economic significance of the program is consistent with the results found in
the empirical study.

5.1.2 France

France is another stronger candidate in the sample as it is the second largest contributor
to combined GDP of Eurozone and it also has dedicated a share of 20% of the assets
purchased under the ECB’s asset purchase program. France had a similar situation as
compared to Germany. The Inflation in France was around 0.6%, however, the growth
rate and other economic indicators like production and aggregate demand were weaker
as compared to Germany. At the time of the announcement related to the introduction of
asset purchase program by ECB in June 2014, the long-term interest rates or 5-yr bond
yield was around 1% which was higher than that of Germany as investors considered
German bonds safer as compared to French (Galariotis, Makrichoriti, & Spyrou, 2017).
The figure 5.1.2 shows that after the introduction of the program the 5-year bond yield
decreased from approximately 1% in the first quarter of 2014 to -0.15% in the first
quarter of 2017, whereas, the inflation increased from 0.7% in first quarter of 2014 to
1.4% in the first quarter of 2017. These findings show that the empirical results are

consistent with the significant economic realities.
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Figure 5.2 Inflation vs. 5-Year Government Bond Yield in France

5.1.3 Spain

Spain is the third candidate in the sample economies under observation, it is one of the
largest contributors to combined GDP of Eurozone and it also has dedicated a share of
13% of the assets purchased under the ECB’s asset purchase program, which is below
the 17% share of Italy. Spain had a weaker economy and far bigger problem as
compared to Germany & France. Spain witnessed deflation for 3 quarters consistently
until the effects of asset purchases program finally kicked in. The Inflation in Spain was
around 0% which alarming fell below zero in following quarters. At the time of the
announcement related to the introduction of asset purchase program by ECB in June
2014, the long-term interest rates or 5-yr bond yield was around 1.55% which was
higher than that of Germany and France, as investors considered Spanish bonds much

riskier.
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Figure 5.3 Inflation vs. 5-Year Government Bond Yield in Spain

Figure 5.1.3 shows that after the introduction of the program the 5-year bond yield
decreased from approximately 1.55% in first quarter of 2014 to 0.5% in the first quarter
of 2017, whereas, the inflation increased from 0% in first quarter of 2014 to 2.1% in first
quarter of 2017, which approximately equal to the ECB target inflation. Thus it is safe to
conclude here that the empirical results are in line with the economic outcomes of the
asset purchase program.

5.1.4 Italy

Italy is the last candidate in the study on the effectiveness of quantitative easing or asset
purchase program of ECB. The combined GDP share of Germany, France, Spain and
Italy has increased to as much as 65% of the total GDP of EU. Iltaly has its special
significance in the asset purchase program of ECB. The share of Italian assets to be
purchased under the asset purchase program is 17% which is larger than Spain and small
than Germany and France. Italy had much larger and severe problems than other
European countries. In 2013, the public debt in Italy stood over € 2 trillion and its debt
to GDP ratio was about 130% which was more than twice than that in Germany and
France. The Italian government also received a bailout before the announcement of asset
purchase program which only improved a little. The weaker demand and decreasing
industrial production posed severe consequences for Eurozone as Italy was the third

largest GDP in Europe. At the time of the announcement related to the introduction of
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asset purchase program by ECB in June 2014, the long-term interest rates or 5-yr bond
yield was approximately 2% which was higher than that of Germany, France and Spain,

as investors considered Italian economy much riskier.
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Figure 5.4 Inflation vs. 5-Year Government Bond Yield in Italy

Figure 5.1.4 shows that after the introduction of the program the 5-year bond yield
decreased from approximately 2% in first quarter of 2014 to approximately 1% in first
quarter of 2017, whereas, the inflation increased from 0.3% in first quarter of 2014 to
1.4% in first quarter of 2017, which approximately equal to the ECB target inflation.
Hence the findings of the event study analysis not only has statistical significance but

also the economic importance as well.

Another key finding of the study shows that the weaker economies like Spain and Italy
have gained greater good from the ECB’s asset purchase program as compared to the
Germany and France, the stronger counterparts, as it is reflected in the impact of asset

purchase program on the inflation (Olson & Wohar, 2016).
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6. CONCLUSION

As initially stated under the research objectives and research question headings, the
study evaluates the effectiveness of the ECB’s non-conventional monetary policy tool
i.e. quantitative easing or asset purchase program by evaluating its impact on key
economic indicator i.e yield and inflation precisely. The research uses event-study
methodology introduced by MacKinlay (1997) and modified and used for the evaluation
of the effectiveness of asset purchase programs or quantitative easing by Gagnon &
Raskin et al (2011), SWANSON, et al. (2011) and Krishnamurthy & Vissing-Jorgens
(2011).

6.1  Summary of Findings

The research found important results through event-study methodology related to the
impact of ECB announcements (events) on the 5-year government bond yield that is
statistically significant and economic substance or validated. It is proven that monetary
policy announcements that contain new information regarding asset purchase program
initiated by ECB have a significant impact on long-term interest via bond yields (Drakos
& Kouretas, 2015).

It was also proven that the weaker economies like Spain and Italy have a larger effect of
asset purchase programs related announcements as compared to countries like Germany
and France with stronger economies where the economy is already operating at its

maximum capacity and there is very little room for improvements.

The table 6.1 presents the hypothesis of the research and the results of the hypothesis

tested through event study analysis.
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Table 6.1 Summary of Results of Hypothesis Testing

Hypothesis Result &
Analysis

H1: The ECB announcement (events) influence yields of European
) ] Supported
government bond with 5-year maturity

H2: The bond vyields are influenced by ECB announcements that
_ _ ) Supported
contain only new information

H3: The impact of ECB announcements on the bond yields of the
weaker economies like Spain and Italy is larger than the impact on | Supported

the bond yields of stronger economies like Germany and France

6.2  Concluding Remarks

Considering the significant findings of the study and its economic validation in the real
world, it is concluded that non-conventional monetary policy tools effectively influence
the monetary policy or interest rates when the conventional monetary policy is restricted
due to zero bound interest rates. The objective and the outcomes of the non-conventional
policy tool is same as the objective of conventional monetary policy that is to bring
interest rates to equilibrium stabilize the exchange rate, control unemployment, stabilize
inflation to the target level and finally, more realistic objective, to kick-start the GDP
growth. As it is discussed earlier in section 5.1, the study found out that that interest
rates and inflation have a negative correlation. The asset purchase program used by ECB
has managed to decrease the yield and increase the inflation to approximately target
inflation rate of 2%. These two mechanisms have resulted in increasing the overall GDP

growth in Eurozone.
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GDP GROWTH RATE (QUARTERLY)
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Figure 6.1 Comparison of GDP Growth Rate
Figure 6.2 shows that the quarterly GDP growth rate has increased from after the
introduction of asset purchase program in the second quarter of 2014 till to-date. In the
second quarter of 2014 the quarterly GDP growth rate in Germany, France, Spain and
Italy was -0.2%, 0.2%, 0.4% and -0.2% respectively, but due to the introduction and
successful operation of asset purchase program conducted by ECB (quantitative easing)
the quarterly GDP growth rate picked up to the higher levels 0.6%, 0.5%, 0.9% and

0.4% in Germany, France, Spain and Italy, respectively.

6.3 Limitation & Future Areas of Research

There is a vast literature on the monetary policy and its tools but the literature related to
non-conventional monetary policy tools especially quantitative easing is scarce. Since
non-conventional tools are not used frequently, the research done on this subject is
limited. However, the financial crisis of 2008 and the quantitative easing measures used
by the Federal Reserve, Bank of England, and Bank of Japan, this subject has gained the
interest of the researchers and central bankers around the world.

As | have personally visited European Central Bank headquarters in Frankfurt, Germany
and interviewed some key personnel at the ECB, | have developed the detailed
understanding and interest in this subject, which is why | would like to pursue this

subject for my Ph. D studies in future. In the current study I have analyzed the influence
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of the non-conventional monetary tools, but in my future research, I would like to
develop a model that can help measure the exact quantifiable effect of a number of

assets purchased under the quantitative easing on the long-term interest rates.
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APPENDIX A

Monthly Inflation Rate in Percentage Terms

Ital

GEO/TIME Germany Inflation | France Inflation | Spain Inflation Ian)e/ltion

2014M01 1.10 0.80 0.30 0.60
2014M02 1.00 1.10 0.10 0.40
2014M03 0.80 0.80 -0.20 0.30
2014M04 1.20 0.80 0.30 0.50
2014M05 0.70 0.80 0.20 0.40
2014M06 0.90 0.60 0.00 0.30
2014M07 0.70 0.60 -0.40 0.00
2014M08 0.80 0.50 -0.50 -0.10
2014M09 0.80 0.40 -0.30 -0.10
2014M10 0.80 0.50 -0.20 0.20
2014M11 0.50 0.40 -0.50 0.30
2014M12 0.00 0.10 -1.10 0.00
2015M01 -0.40 -0.40 -1.50 -0.50
2015M02 0.00 -0.30 -1.20 0.10
2015M03 0.20 0.00 -0.80 0.00
2015M04 0.30 0.10 -0.70 -0.10
2015M05 0.60 0.30 -0.30 0.20
2015M06 0.20 0.30 0.00 0.20
2015M07 0.10 0.20 0.00 0.40
2015M08 0.10 0.10 -0.50 0.30
2015M09 -0.10 0.10 -1.10 0.20
2015M10 0.20 0.20 -0.90 0.30
2015M11 0.20 0.10 -0.40 0.10
2015M12 0.20 0.30 -0.10 0.10
2016M01 0.40 0.30 -0.40 0.40
2016M02 -0.20 -0.10 -1.00 -0.20
2016M03 0.10 -0.10 -1.00 -0.20
2016M04 -0.30 -0.10 -1.20 -0.40
2016M05 0.00 0.10 -1.10 -0.30
2016M06 0.20 0.30 -0.90 -0.20
2016M07 0.40 0.40 -0.70 -0.20
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2016M08 0.30 0.40 -0.30 -0.10
2016M09 0.50 0.50 0.00 0.10
2016M10 0.70 0.50 0.50 -0.10
2016M11 0.70 0.70 0.50 0.10
2016M12 1.70 0.80 1.40 0.50
2017M01 1.90 1.60 2.90 1.00
2017M02 2.20 1.40 3.00 1.60
2017M03 1.50 1.40 2.10 1.40
2017M04 2.00 1.40 2.60 2.00
2017MO05 1.40 0.90 2.00 1.60
2017MO06 1.50 0.80 1.60 1.20
2017MO07 1.50 0.80 1.70 1.20
2017M08 1.80 1.00 2.00 1.40

Source: (EUROSTAT, 2017)
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APPENDIX B

Quarterly GDP Growth Rates of Sample Economies

Source: (OECD, 2017)
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M.Sc. Accounting & Finance (External Semester)

Received training under European Union’s ERASMUS study and training program.

Relevant courses: Financial Contracting & Advance Financial Modelling

Research Project: Factors that influence the success of online peer-to-peer lending platforms
(with focus on FinTech in Europe)

Istanbul Aydin University, Istanbul, Turkey Sept 2015 to Nov 2017
Master of Business Administration Major: Finance GPA 3.88

Relevant courses: Advanced Accounting, Business statistics & Forecasting methods, Economics
& Financial Management.

Thesis Topic: Effectiveness of Non-Conventional Monetary Policy Tool: Event-Study Analysis
of Major Eurozone Economies

SZABIST - Karachi, Pakistan Aug 2009 to Jun 2013
Bachelors of Business Administration (Honors) CGPA: 3.17. Major: Finance

Relevant courses: Investment Banking, Portfolio Management, Security Analysis, Banking,
Economics, Financial Accounting, Financial Markets & Institutions, Islamic Banking&
Financial Risk Analysis.

Aga Khan Higher Secondary School - Karachi, Pakistan

Aug 2007 to May 2009

Higher secondary certificate (I.Com) Percentage: 70 %. Major: Commerce

Relevant courses: Economics, Accounting, Banking, Statistics, Business Mathematics.

CERTIFICATION & AHIEVEMENTS

Chartered Financial Analyst Institute - USA
Candidate in CFA Level Il exam of 2018
Passed CFA Level Il exam in 2016

Passed CFA Level | exam in 2015.

ERASMUS+ Alumni — Germany
Conducted research on the innovative Fintech startups under the Finance and Economics faculty
of Frankfurt University

EXPERIENCE

Credit Officer - Pak Brunei Investment Company Nov 2014 to Aug 2015
Dept: Credit Administration. | was responsible for:
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= managing and updating lease/loan management systems with Oracle E-Business Suite
Financials
preparing credit reports for central bank reporting, clients and syndicate banks.

= measuring and analyzing security risks attached with the exposures and issuing NOC to
financiers.

Accounts Officer — GNS Pakistan June 2012 to Jul 2013
I was responsible for:
= coordinating with L/C opening banks, making sure the timely payments to suppliers.
= furnishing banks and clearing houses with goods related paperwork.
= managing accounts receivable and payables.
= developing business and finding purchasers and importers of Dates, Vegetables, Rice,
Garments, Hosiery and Cotton in Asian and European markets.

Intern — Pak Brunei Investment Company Mar 2012 to Apr 2012

Worked in Strategic Advisory & Investment Banking department, prepared credit proposal for
clients and presented it to board for approval and conducted analysis on business models of
clients.

Intern — Engro Polymer & Chemicals Ltd. Jun 2011 to Jul 2011

Worked in business planning and business development department. Analyzed feasibility study
of hydrogen peroxide and carried out research on seasonal demand and supply of chemicals.

Intern — Habib Bank Limited Jun 2008 to Jul 2008

Worked with customer relationship management team and business development team for the
launch of new credit and debit cards related services.

SKILLS
Computer: Proficient in MS Excel, IBM SPSS, Adobe, MS PowerPoint, MT4 platform, HTML,
WordPress and Oracle.

Language: Proficient in speaking & writing English & Urdu. Basic knowledge of German &
Turkish.

Freelance Financial Modeler & Business Consultant: Frequently take freelance financial
modelling, business consulting, and business plan developing projects of startups and small-
medium businesses based internationally.

INTERESTS

Interested in reading about Global economies, Fin-Tech innovation and Startups. Also interested
in football, cricket and travelling. | have travelled more than 10 countries.

Core Courses

Development Economics, Micro & Macro Economics, Portfolio Management, Investment
Banking, Islamic Banking, Financial Analysis, Credit Risk and Securities Analysis.

PERSONAL INFORMATION

Date of Birth:15™ October 1991

61



