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We cannot solve our problems with the same thinking that created them.
The only real valuable thing is intuition.

A EC3Z]vP 82 § v Juv s } ev[§ v e E]JOC }u
Everything that counts can not necessarily be counted.

Albert Einstein

Banking Institutions are more dangerous to our libefty v ¢S v JvP @Eu] *X€YedZ
theory of the perpetuation of debt has drenched the earth withdj@md crushed it
habitants under burdens ever accumulating.

Thomas Jefferson

(Author of the Declaration of Independence, 3. US President)

It is well enough that people of the nation do not understantbanking and money sy
tem, for if they did, | believe there would be a revolution before tomommnning.

Henry Ford

(Founder of the Ford motor company, pioneer of industry production)

The Government should create, issue, and circulate all the currencyedtiid needed to
satisfy the spending power of the Government and the buying pofrmsumers [and
businesses]. By the adoption of these principles, the taxpaydrensthved immense sums of
interest. Money will cease to be the master and become the servanndriity.

Abraham Lincoln

(16. President of the US, modernizer who fought slavery)

| have unwittingly ruined my country [with the Heffactional banking system]
Woodrow Willson

(Signee of the Federal Reserve Act, US President)
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Abstract
Abstract

Since the launch of the European Economic and Monetary Union (EMaNuwary 1999 till
today in 2015, the Euro has ascended to become the second largest referencecgune
§Z A}Eo X t]8Z }us 'iXo $E]oo]}v itic appdEsEnt\even positip@edpuo 3]}
abovetZ h” }oo E A]3Z. ThXEusoEtem]ow comprises 19 EU countries with
about 340 million people and inherits an outstanding role for thenecoy of the EMU,
world trade, and international finance. Despite its importance, a regetgpendent empi-

ical review that conclusively analyzes all key factors and efficienaiesing much obs-
lete. Thus, this research and review sets out to empirically-theoreticathpide the last 16
years of the EMU with a focus on monetary developments, functionimgametary trars-
mission channels (MTCs) and mechanisms, as well as the performance ofdbgsEam
and its ECB governed monetary policies (MP). For the first time it revieasiplete set of

16 MTCs and systematically evaluates the functioning of the Eurosystdrts role for the
real economy and its people. It finds a high efficiency loss in alskTated to fraction&
reserve banking, excessive EU indebtedness, or legal frameworks such as MRa| fiaanc
equity law. Scientifically, based on all data and results, there isayotavreach a different
conclusion and reminder that stressthe need, exigency and must to replace an old-
fashioned reserve banking systdmdigital full-reserve banking via monetary reform at the

earliest feasibledate possible

SEARCH TERMS
Monetary policy, monetary theory, EMU, European economic and monetary urgen, r
search review, monetary developments, monetary transmission, ECB, Eurosystem, central

bank, EU, finance, inflation, HICP, correlation, VAR, forecast, empag=sle banking

Monetary Developments and Transmission in the Euro Area
Monetary System and Policy, Money Supply, and Real Economy in the Euro Area

v An Appraisal of Research and Efficiency of the Monetary Transmission Rrocess

NOTE:Figures, Tables, and Chapters are cross referenced throughout tthe seothat the reader can jump
to the respective refrence withaZu}pue o] |[ lipk (& chapter number)The pdf document structure

provides links to all main chapters. The appendix begins with links treerefes and supplementary material.
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Abstract

Abstract (German Translation)

Seit der Einfihrung der Europaischen Wirtschafts- und Wahrungsy@awivU), im Januar
1999 bis heute im Jahre 2015 ist der Euro zur zweitstarksten Basiswahrung tlew iy
stiegen. Mit einem Bargeldumlauf von tber 1.6 Billionen Euro erreighEdro derzeits
gar ein hoheres Geldvolumen als der US-Dollar mit einem Gegenwert von li@Gdesill
Euro. Das Eurosystem umfasst mittlerweile 19 EU-Mitgliedsstaaten mit einelkBeiy
von Uber 340 Millionen und spielt eine bedeutende Rolle fur die Wigkader EWWU, den
globalen Welthandel und fur die international&manzstrome. Trotz dieser gro3en Beede
tung fehlen weiterhin umfassendere und unabhéngigere empirische StudienUbe-
sichtsartikel, die alle Schlisselfaktoren, aber auch die Effizienz desy&@ras, bewast
kraftig analysieren. Dieser Forschungs-Review versucht daher die letzten 16d&mhre
EWWU empirisch, theoretisch und mit Hinblick auf die monetaren iEkiimgen als auch
auf das Funktionieren Monetéarer Transmissions-Kanale (MTKs) und Mechansomea
der Geldpolitik (GP) der EZB aufzuklaren. Zum ersten Mal werden alle 16réz€Ksiert
und die Performance des Eurosystems und der EZB nachhaltig und systeribégatiift.
Ein hohes Mal3 an Ineffizienz konnte in jenen MTKs nachgewiesen weldemjtcdem
partiellen Mindestreserve-System in Verbindung stehen, sowie mit dememo&U-
Uberschuldungsgrad, als auch anderen legalen Rahmenbedingungen, wie dem Rank-, A
tien- und Finanzrecht. Daher erlauben alle Daten und Ergebnissgmawissenschatftliche
Schlussfolgerung, dass eine vollstandige Monetare rRebienotig wird, um das partielle

Mindestreserve-System durch eine digitale Voll-Reserve zu ersetzen - so baidghizh.

SUCHBEGRIFFE (German Translation)
Geldpolitik, Monetare, Theorie, Européische Wirtschafts- und WahrungsuBWWU, vé-
senschaftlicher Review, monetare Entwicklungen, Transmission, EZB, Eurosysiieal, Ze

bank, EU, Finanzen, Inflation, Korrelation, VAR, empirische, Minimumreserve
Monetare Entwicklung und Transmission im Euro-Gebiet

Geld-System und Geld-Politik, Geldmengen-Angebot und Real-Wirtscdaft FWWWU

v Eine Begutachtung der Forschung und Effizienz der Monetéaren Transnvission
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1 Preface of the Research Study / 1.1

1 Preface of the Research Study
1.1 Preamble

Money is at the very core of the economy as its most fundamental elenfehe financial
markets are compared with the heart money is the liquiditat supplies all economicro
gans, firms and households. Its supply also has to be tightlyateguto achieve optimal
conditions - like the right blood pressure and circulatioo ftaintain the body and many
more analogies can be found withidionics of economicsToo much money in the system
leads to inflation, too less makes prices fall: and both always impadiubki@ess cycle and
economic growth: deciding about many millions of job that are created bimthe EMU.
Finding the best trade-off or equilibrium is the purpose and oljecof many monetary
policies (MPs), and every decision, and every lack of a decision, as welllegathstric-
ture of the entire monetary system (MS) always has tremendous effects onungw C [
monetary transmission into all branches of the economy. This imperatalees MP, moe-
tary developments, and monetary transmission very important for policy make¥sca-
omy and all of its producing and consuming actorg] avery other stakeholder who id-a
fected by it world-wide. The MS and its MP structure the fimgnend business sector and

have a more powerful and renewing impact on the economy than is usualévedltoday.

Since the formal introduction of the Eumn 1999, and its launchs daily legal tender in

2002, the European Economic and Monetary Union (EMU) and the European WW)n (

both have benefited much from related economic, monetary, financial, atitiqgad med-

anisms of integration, standardization and centralization. Baliohcosts~ 1 %0 S} 10 Vv %o X
estimate base on ECB data) are saved every year that now indirectly contobaiteigher

output potential (ca. 0.2-0.4% of GDP growth, p.a., estimate basdtiGihdata).

But the novelty of a common currency of a nationally diverse grdugmontries, which has

almost reached eye levakinternational exchange medid]3Z $Z A}Eo [sWith% A o
11.0trilo]}v ME} }u% CEtrillidry US Xaltar, also poses some risks and challenges.
Heterogeneities persist and a political fiscal union is still fawbile a sovereign debt crisis

(EG has recently depreciated the Euro and delays a recovery from the falamisis (FC).

Hence, anundesS v JvP }( §Z Dh[e u}v S GEd@evelopmgnig is|crucial for
opinion building and informed rational decision making, for all eooie participants:n-
cluding corporations, banks - in this study further referredas commercial banks (CBs)

and other monetary financial institutions (MFlsand also private persons and households.
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1 Preface of the Research Study / 1.1

Basic facts and circumstances are among the most important and relevantonesie-
stand the macroeconomic effects in the EMU. But they must cover all monegsryms-

sion channel (MTCs) in play, and thus need to be systemati@rebensive and scientific.

Scientifically - from a basic research perspective - it is alreadyestieg to research the
multi-national Eurosystem, since it is a unigMis of a still new v (] Gupsanational
monetary entity[in the world. Integration and convergence in the EMU assessed from an
applied research perspective is also insightful and must aim at improkiengnaicroeo-

nomic conditionsadvancing MP operations and options to benefit the real (EU) economy

In the last decades, Globalization has further interconnected the world tlaadC and EC
haverevealeda high, and further ascending, level of international interdependerfnt-
cedents of the Eurosystem have much connected it with the restefvorld (RoW), and

form the rudiment of the EMUs monetary, fiscal and economic aggregate researehed h

Europe[ *monetary and political convergence and integration has significantproved
price stability throughout the Euro area with its 19 member, and algberEUof 28 man-

bers. Even beyond, the Eurosystem has also contributed to a lower globtibmflate.

During this time period, from 1999 on until today in 2015, the Ewstesy, managed by the
European Central Bank@B and the European System of Central Banks (EB&B{ get
through a number of serious financial shocks with stark economic impéuith originated

domestically and internationally, while price stabili&y §} & u ]v §#p priofity.

After 16 years of this unigue monetary union it is high timecientifically understand how
A oo 8Z Dhjy BZ [ sar® Wnctioning and benefiting all European members
and its people. How appropriate or successful has béeh [+ dhd\the legal fram-
works of the fractional reserve based Eurosystem, and its monetary transmissims? Q

tions - that have been neglected by far for too long by MP researglews, or journalism.

To answer these questions the performance of the Eurosystem has to yeasséssed.

Hereby a vast extent of forms and functioosmonetary transmission to be covered and

§Z «<p *8]}v up+s oA C- ZZ}YA ((11v8 v o((}®]AZ[ ]+}wW@CD
Hence, a broadly-analyticdd E « (& réview[approach is chosen here. It shall provide
all-encompassing, valid, and graspable answers to the basic key questairesd fund-

ments to a conclusive and true understanding, and to see the bigrpi in an unbiased all-

embracing, independent research review, which is still very scarcely fouag,tod2015.
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1 Preface of the Research Study / 1.2

1.2 Research Objective

An independent scientific description of the Eurosystem and an assessvhést perfa-
mance must fulfill several criteria: it has to be comprehensive, systembtiminative
conclusive, revealing, evaluative, but at once also must provide key facts in a dgeaspab
way. In consideration of the extensive topic( Zu}v § EC A 0}%u vie v
transmission in the EM[A new hybrid form ofa research thesis is developed here that
follows a ghimera-strategy[including Z o }eM@riview providing review to cover angh-u
date all key topics, which is evenhandedly combined with newlylected analytical -

search that sheds more light into all key topics and estimatédfind MS performance.

To achieve this mission the subordinate goals aim to illustrateyaaand also togeality
check[still prevailing macroeconomic theories of today. Empirical researchohasallenge
§Z Zdralveconomic believeghat persist and dominate recent views. It has to reconcile
and verify facts and theory to yield a correct and updated interpiemtin a businesslike
and scientific manner. Hence, several chapters are going to deal withutbstion of how
well existing models and theories explain monetary and economic dataecoEMU, and

how well these data fit into our understanding of accepteglised facts and coherencies?

Preparation, processing, comparing and compiling of basic-but-keysemes records like
the monetary aggregates, lending activity, interest rates, economic growth as grogs-dom
tic product (GDP) in real and nominal terms, and many more shall grévedbasis to o-
cover the underlying power behind monetary approaches, to help advance their wsate,

to better predict macroeconomic conditions like markets, Fx, Nx, interesstgresumption.

This research aims to unveil financial and economic interdependenceesjulitative and
guantitative manner, partly also in a spatio-temporal fashion to redgabmical states of
EU heterogeneities. Analytical frameworks and basic-but-key statistical proceduresiare e
ployed to advance monetary theory (MT) and empirical research shall shartpenew to
uncover the real coherencies and primary causes of a complete seT Gefiects. Finally,
§Z % E&(}E&uU v }( sz M$S dd e Eurosy&em is going to be assessed.

The highest culmination of relevant and impactful monetary researciclest lies before
and around the introduction of the Euro, when consolidated data stdislacking. Thiser
search objective makes threview unique and provides it with a special focus that seems to

be much more relevant, as compared to the conventional focubeféw other reviews.
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1 Preface of the Research Study / 1.3

1.3 Scientific Proceeding and Guide to the Research

The functioning of the monetary system impacts all of us, whaatonspicuous for a pu
posedly dry subjecf most of us, even business experts, have not so much notice of, nor
sustained interest in. Nevertheless, this study is going to convey tha#ihend its MP is

in fact one of the most relevant topics of our economy, cultued political system. Its
legal settings still determine non-descript how property is distributed esdistributed

EMU wide, even world-wide, as all fractional reserve banking system show high similari

Hence, itZ e« Z} p o really interesting and relevant for everybody, as all of our lives, poli-
tics,andZ}uE& }uvsSE] [ Wependod it ahdJare determined by it, in many ways.
Centuries have been strongly influenced by the monetary system and itsntiasion
mechanisns - involving CBs and other MFIs, which are still the main beneficiarieacef f

tional reserve banking. The MS also sways the future of the EU, its econdrpgapie.

MP research is an applied research and includes basic research, theory airecanme-

search. To make the entire result content informative and graspable liwo@der group of
readers the Introduction (see chapter2 0 E C Z&brdald donfent of prevailing and
canonicalMTs and macroeconomic theories, and comprises background information about
the MS and its money. It introduces the history and major struduwiethe EMUJits proce-

dures, fractional reserve banking, its legal instanceg, durpose and objectives. The
monetary aggregates are introduced, the two ways of money creation by the EQBFisd

types and mechanisms of inflation and monetary transmission, as well as recemisnod

The ZD § (E] o v D $§Z} [ 3edescribe%hsé dhtistical methods, universal
standard formulas, and software toolsused. TAR& ( E v [ E P]A.2,dma 3]}v
fully detailed complete documentation of all results for ajufes is found in section 6.3.

The main body ofthez v 0C38] o Z « & Z Z A]4Abegims witlZ a¥etiosfie

tive interpretation of time series analysis and correlations of the l&syears. It analyzes
inflation, GDP, monetary aggregates, the velocity of money and its impaaitpotpmon-

ey multipliers and real money balances, as well as debt generation in tlsyistem, n-

cluding the special cases of Luxembourg and Greece, and the finama®ml(EC) and EU
sovereign debt crisis (ECJ).Z MHE }e CeS wymadicubalance sheet and ECB imstr
ments are reviewed and Z HE} n@netpry transmission is newly categorized in 16
MTCs and systematically researched and mod&¥ledl Z Z }v ope]}ve[ 5)rsun-Z %S C

marizes and integrates all findings and gives key recommendations towantlseserve.
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2 Introduction, Background, and Monetary Policy Revie®.A1/2.1.1

2 Introduction, Background, and Monetary Policy Review

2.1 The ECB, the Eurozone and Eurosystem
2.1.1Background on the Eurosystem and its Convergence Criteria

The history of the European Union (EU), the Eurozone and its siagkncy - involving a
common monetary policy (MP) governed by the European Central Bank (EGR)bally
unique and outstanding. Its origin dates back to the European EcenGommunity (EEC)
founded 1957 by the Treaty of Rome, which amended to previolaspthe EEC, the Eur
pean Atomic Energy Community (Euratom) and the early European Coal and Steal-Comm
nity (ECSC) of 1952. Already in 1962 the Commission of the EEC anransweits inte-
tions, and common objectives, to establish the European Economic anetitgnUnion
(EMU). It started its realization in 1989 (Scheller 2004) by applying @ $haige strategy on
the basis of the Werner (1971) and the Delors report (1989). Interimlésitd implemea-
tation of the EEC and the EMU were the dslagused by the collapse of the Bretton-
Woods Monetary Management System (1973), against the background ofl tbeés@, and
the lack of defining consistent Europe-wide standards towards a sowad #sd monetary
policy, also known as stabilization policy (Gérgens et al. 2014), ffeefollowing German
reunification in 1989 and the disappearing political bisectiorEuropere-catalyzed the
formation of the EMU again by allowing for the Treaty of the EU, knasvthe Maastricht
treaty of 1993 (EC 2012; Gorgens et al. 201t4till represents one of the most important
EU achievements that formally established the EU and EMU with a somgi®on currency

(Gorgens et al. 2014Jhe three capital stages to implement the EMU have been asv&llo

() completion of the domestic market, common control and liberdiora of ew®-
nomic and financial policy (in 1990),

(I abanon (directly)(Jv v JVP %o u 0] U P 3e AJSZ ViIBIRIY), VI[e 1
and the establishment of a central bank precursor institution, the EMI (European
Monetary Institute), to prepare for the Eurozone and the ECB systethstage

(1) the final introduction of the Euro, the ECB, and the EMU (in 199Bjhe 28
EMU member countries 19 have already successfully joined the Eurozore, som

times also referred to as th&9 EMU stageéH members|

The euro convergence criteria, also known as Maastricht criteria (ex-2trtof the EC ti&

ty; now Art. 140 of The Treaty), were passed as the main prerequisitdaashkg forEU
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2 Introduction, Background, and Monetary Policy Revie®.1/2.1.1

countries to be fulfikd and maintainedio technically qualify to join the EU monetarg-u

ion. The criteria intent to suppb monetary and fiscal stability in five cardinal standards:

(1) A low level of inflation as measured by the harmonized index of conspmess
(HICP), and in comparisom the unweighted arithmetic meaaof similar HICP ird}
tion rates in those top three EU member states (that are not signifigdogiow the
Eurozone average, p.a.) with the lowest HICP inflation lLi§% tolerance margin
(first indent of Art. 140(1) prot. 13)The Balassa-Samuelson-Effect is part oéa r
thinking of pre-union criteria for a more practicabEMU-reference corridofr.

(2) Acceptable fiscal budgeting: annual deficit spending per Gross Doni&siiftict
(GDP) must not exceed 3% (second indent of Art. 140(1), 126).

(3) Gross domestic debt must not exceed 60% of GDP per fiscal year (Art. 146)1), 12

(4) Applicant countries are obliged to maintain exchange rate stability bydawalua-
ing the central rate of their Euro-pegged currency, and theyst also adhere to
sound practices such as avoidarmfeany severe currency tension within the two
years of the respective convergence ted€2012; third indent of Art. 140(1)).

(5) Low long-term interest rates: the unweighted arithmetic mean yield of 10 year go
ernment bonds (of three members with lowest HICP) may not be exceed@éhaby

(Fourth indent Art. 140(1) of the Treaty, EC 2012, prot. 13).

Additionally, there are some other qualitative criteria that are naityf defined legallyor
standardized in a quantitative manner. Together these measures shall achieighex h
homogeneity in the community, in fiscal and monetary matters, asgdstainable conve
gence, stability and monetary capacitlominal convergencgefers to the formal Mas-
tricht criteria and #eal convergencérefers to real economic structure (Gorgens et al.
2014) At least once every two years but usually annually the ECB Councilsrépdhe
Commission on the annual progress in its Convergence Report, as is specified t@athe T
(European Commission 2012; Art. 140). Although the criteria are still aistive some

have been slightly melted as members were facing difficulties to adheregicrises.

After four decades of setting the goal of a common currency the B@® introdued on
January 1, 1999 in agreement with the cutting-edge Maastricht TrehtyeXchange rates
of the 11 first countries were fixed one day earlier and a European @yrignit (ECU) cu
rency basket was calculated in US$ to accommodate the varying quantitativebedion

of each member currency, respectively (Gorgens et al. 2014; ECB 2015b; Ehrig et al. 2011)
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2 Introduction, Background, and Monetary Policy Revie®.1/2.1.2

The exchange rates of all members were fixed from 1999-2002peiitions to change
the legal tender, Euro coins and banknotes were launched three yearsifat&nuary

2002. Some stage Il euro members have also launched it months later (E®R 2015

Since its]vEE} p 8]}v 8Z WE} Z « PE}Av §} Ju refel®}cE 0 [o -

currency next to the US dollar with about one trillion of cmeg in circulation (US dollar ca.

i X 109)Sla subsequent years, eight additional EU-member countries have joineeuttoe
E U SZ u}v § EC pv]}uihe EwdaEgreCwBich bow comprises a totall®f

countries with a 340 m people economy.also plays an important role for stage | and

stage Il members and in many EU overseas countries with EU-pegged currenciesthMost

er EU countries, especially the new members, also peg their currencies in one tiay or

other to the Euro and have improved their monetary stability eveces{ECB 2015h)

The EMU is still the most far reaching commitment strategy to Europeeagration and

the common Euro with its reputation of secure prices became onis é&kly symbols.

2.1.2 The Benefits, Functions and Policies of the Monetary Eurosystem

The establishment of the monetary union with 19 culturally divers@fean countries, i.e.
third EMU stage member states, is being viewed as a unique and outstandiegembint
in world history. Key drivers of European cooperation and monetaifjcation have been

the improving economical competitiadvantages of its national economigso} o (: S} E-

(1) Significantly lowr transactional costs (currency management, exchange and-hed
ing costs) that can account for up to5% of Eurozone-GDP (e.g. 150 billion,p.a.
2014, own calculation o.c. (ECB 2015a based)), termed frictional transattosts.

(2) Less currency based distortion and volatility, as well as less risk in n@wragnge
rates and related uncertainty in planning, and less need for rekdivey andmana-
gerial efforts (totaling 0.4%-0.5% of GDP, derived frivil Erade (ECB 2015Db)).

(3) Higher transparency and convergence of prices in the euro area, improved int
and extra-EMU competition and economizing, better utilization &fotgces and
processes and supply chain optimization (0.25% of GDP p.a., o.c., EEabhased).

(4) Improvement in EMU-wide maintenance of price stability, monetary performance
and global monetary leverage based on political-legal commitment and ECR polic

(5) Guaranteed long-term commitment to sound fiscal and MP in the euro area and

stability assured by the European Stability Mechanism (ESM) and euro faadse
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2 Introduction, Background, and Monetary Policy Revie®.1/2.1.3
(6) Lower interest rates with the exception of the FC linke@(EMU bond yield have

improved again to initial lows of ca. 2%, pa&iro bailout fund[of the International
Monetary Fund (IMF), the Commission, the EMS, and the ECB in additteride
interest MP) (ECB 2015apw interest rates intent to foster investment cisions.

(7) More tourism (ca6%o0.c.) and cross border business, cluster formation, and so on.

All these benefits come at theost of monetary autonomy and some limit to fiscal home
rule of the member countries a political long-term commitment that provides internal
stability. To estimate the real costs of the monetary union the underlyisk) portfolios are

to be considered that may account for potential occurresioe asymmetric shocks toed
mand and supply, prices, debt, or interest rates of the individual bemaountries. If these
historically grown asymmetries (Cornelius et al. 200y [§ }VA EP 3§ progoke po
shocks that unfold new costs and lower economic growth in the EU. Thus, ongoiragrecon
ic, monetary, fiscal and political leadership are needed anée.EMU is still new political

multi-national monetary entity. Its common destiny fuéhe EU[ integration convergence.

Most MPs of the ECRre implemented by the European System of Central Banks (ESCB).
The ECB heads and governs the ESCB and serves as its umbrella organization (European
Commission 2012; Art. 8yogether they are the only legal provider of currency that serve

MFIs and safeguard the constancy of theEY [« %o HE Z < JvsRieddridiouEide of the
Eurozone (e.g. adjustments to the depreciation of foreign currenciéeg) stability of the

Euro is favorable to business in the euro area but also for world tradevand prices

2.1.3The Primary Objective of the ECB and the ESCB

The primary goal of the ECB and ESCB is to maintain price staliligyauro area. Without

% E it ] 3} $Z]* P} oU 138 ¢Z 00 *u%%}ES $Z ¥YE® wWE A]32ZvV]
Article 3 and 128 of the Treaty of the Union. Hereby it shall corteiba economic stabil-

ity, growth and development, e.g. via its MP operations, or by evaluatidgeporting the
fulfillment of Maastricht criteria of the members states (Art. 127; Europ€ammission,

2012) All of these MPs actions have to be in accordance with a free market sgo(frt.

119, 127 of The EU Treaty) and intend to promote business growth astdirsable eo-

nomic development and stable prices to improve the competitivenesS 6f  Hdeal fa-

tors (Porter 2008)The ECB must be consulted, or invited, on any proposed unian

field of competence (Chapter Il MP; European Commission, 2012) afidastter andpro-
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2 Introduction, Background, and Monetary Policy Revie®.1/ 2.1.4

mote suitable coording ]}v }( 00 uegon@|e policies. The meaning @fe 1 %0 % } ES ]V
general economic policie [ } u %o @ Jachieve low interest rates, high employmentpec

nomic growth, stability of the financial markets and sectmid exchange rate stability, in

an independent way, while keeping price stability unaffected. Althaugthexplicitly speci-

fied legally, the official objective of price stability is to achievaanual HICP price stability

of below but close to 2% (ECB 2015b). As money supply serves as noroival @med-

um term inflation and prices, the ECB has also set aefiérence growth rate to 4.5% p.a.
(based on the expected inflation targets and a GDP growth of 2-2&8% p » A 00 e-e Zu
dium-S (EdeEline in the velocity ol; money[per year of 0.5-1% (Council 1999).

2.1.4Functions of Price Stability in the Euro Area
It is widely accepted in the field of MP research, and thus also paheoECB policy, that
stronger increases in the aggregate price level can become problematic at a traupsitnd
when inflation or deflation exceeds ca. 2-3% per year. Although ddméheories claim, if
wages rise in tandem and proportional with price index increases, ingutminal inte-
est rates, and keeping purchasing power)(R&dly affeced, inflation would theoretically
be less problematic. This might be the case for some of the new Europsge I§t member
countries due to a consequence dfet Balassa-Samuelson-Effectit Bh general, the real
economy has to bear a cost if the PP of the Euro decreases. This is someiiiect$ric-
tional Zosts of inflationf(Mankiw 2014; Walsh 2010; Friedman & Woodford 2010; Gérgens
et al. 2014) Price stability, as maintained by the ECB (0-2% of HICP, andcl®%®,thas
several fundamental advantages, which are widely accepted in economicsgMatt al.
2013; Mankiw 2014; llling 1997). They arise due to the absence of frictisadvantages
of expected and real PP changes and comprise economic welfdreraployment effects,
as well as fostering prosperity and growth potential by improving: l{g¢)ttansparency of
relative prices, (2) by economizing resource allocation and better informed corigump
and investment, (3) more cost-effective supply-chains, by advancing thetiomsdof com-
petition and by increasing the common market efficiency, (4) by stelgjlthe welfare of
households, and (5) the robustness of domestic demand. In addif@noptimizing the
productive potential of the economy by lowering transactional costs, (7) fadube risk
premiumsof interest rates that are linked to expected inflation and thus inwestt and
consumption costs, and (8) by preventing relative distortions iminally fixed contracts
and laws like taxes, social security, fringe benefits, insuramictdee welfare system, (9) by
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avoiding ghoe leathefand (10) enu costg and (11) by preventing casual emergence of
potential disincentives for economic decision making and behavior, dsas€12)y abd-
ishing non-performance based relative redistribution of PP of &spective currency, (13)
causing delays and distortion Fxrates, and (14) reducing uncertainty and planningareli
bility that is divesting general monetary convenience (ECB 2004; M20Kki#y Mathews et
al. 2013), and (15) less the different rigidities in prices and wages. Severanisech &-

ist to minimize the costs of inflation like index coupled wagase$, prices and rates.

Egecially in the Eurozone sound macroeconomic conditions and low arflaglps to save
more translational costs then elsewhere, due to the ongoing neembo¥ergence and iet

gration of variant economies to from one attractive market, also for inflowstment.

The history of inflation in euro area countries shows a strong trenwchrds equalization
with low and very low inflation rates, also prevailing cumulatively. BBilgy has much
improved from 1999 when the Euro was introduced till today (Eurd¥@ab). Price stability
hasamdiorated since also due tihve deep-seated objective to meet the convergenceeerit
ria (see 2.1.1). This was further underpinned by the subsequentdattoon of the Single
European Payments Area (SEPA) in 2008/2010/2014 wi#8 itstional members (inctl+
ing also nearly all pre-euro stage | and Il members), the global price temdst anl the
common currency exchange rateX effects.The SEPA, for instance, betters the cosarel
tion and cumulatively lowers or maintains prices stability. This migiat laélp balance the
HICP index in the EU, including stage | and Il courtbi@@catch up to meeting the Ma=a
tricht criteria due to economic incentives. The HICP standard is a Laspeyresitgirdex
and weighted by the relative aggregate of expenditures of housshiar covered products
per country, but } ev][Scljde business investment and governmental spendiMg-

withstanding, GDP deflators similarly depadtend towards price stability (Eurostat 2015).

Nevertheless, if we look at the relative cost of living, the price levelstarahnual changes
in euro area countries several asymmetries and differences persist. Again, the Balassa
Samuelson effect helps explain why arbitrage mediated purchasing power parityigPPP
not directly and immediately reached in the EMU: The Euro area cafsisher and poo
er countries, because of the variable productivities, respective PPPs andimecgences
of mainly don-tradable goods and servicgsleterogeneous inflation can be a result of d
verging productivity kinetics (Gorgens et al. 2014; Balassa 1964; Samuelson 1864). Th
asymmetries decline when relative productivity adopts, and prices slightigase, due the
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fact that tradable goods orient towards the world prices and global pricedstals of
world trade. Increased international price competition and a biggealtpiool of traded
products and intermediates, and intensified global supply chaifs® keeps EU pricesrzo
stant The effect also predicts, that prices d@bn-tradable good and servicgwill increase
faster. This leads ta slightly higher inflation in those catching-up EU countries tbday
still exhibit a lower GDP per capita (Gérgens et al. 2014; Balassa 1964; Samu@gon 19

2.1.5The Structural and Operational Framework of the Eurosystem

The Eurosystem, with the ECB and the national central banks (NCB®)gistaier form the
European System of Central Banks (ESCB), is unique in the wortsl dnehitecture pro-
cesses, and structure resemlilee U.S. Federal Reserve System (Fed), the Bank of England
(BoE), and also the Deutsche Bundesbank (DB), among all other bamtailg system that

seem to have served as a standard. This similarity facilitates a high leeshpérability.

The headquarters (HQs) and Executive Board of the European Central Baplobated in
Frankfurt (a. M.), in southwest Germany, is headed and led by th¢ « Gdverning Conr
cil [ which is made up of six members: the president, the vice presifleur council men-
bers, and the directors of alV S]}v o VSE o vlie ~E eeicildZthe 8-[¢ }u
preme decision-making body of the Eurosystem (Scheller 2004; ECB .204 Sigcision-
making is based on the majority principle built on an intra-Bemezcurrency-weighted
representative gbtation system[(ECB 2015b; EC 2013). The Council governs the MP in the
EU together with the NCB as the heart piece of the Eurosystem (SchellelEXDB4£015b)

Its legal framework is given in Art. 127 of the EC Treaty and the Statute &utlopean
ESCB and ECB (EC 2012; EC 2003; EC 2013). This has led to fhbigiwdd indepe-

ence index (CBI: ECB 0.83 > Fed 0.51) for the ECB in 2003 (Crowe & Meade 2@0& Math
et al. 2013) and ia very significant improvement of the mean CBIs of euro area members.
Admittedly, so called independence of central banks ev[S u v ]S Idd by jgivate

and political interest groups.g. the Fed is even officially semi-private and the ECB is also
very likely to be influenced by politics and MFIs, but final prsveften missing for this
widely found assumption. Additionally, independence of centealks can be, and is found

to be, harshly criticized as undemocratic (Mathews et al. 2013)t@agdymmetrically priv

lege only CBs and other MFIs at the expense of all economic aatlarsking mandate for

its economic policy, and a laok performance controbf MP in monetary transmission.
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Still, central  vI[s ]Jv % v Vv ]<4hduphtddCbenefitprice stability and this y

pothesis can be much supported by correlations that are widelyndo(Mathews et al.
2013; Mankiw 2014; Friedman & Woodford 2010). Following this theos,Bh [+ Vv
AN [e ]Jv % v wnucH eonductive to maintain price stability and includes: inostit
tional, personnel, financial (e.g. separated from the EU budget), and funcaom@ahomy.
Only specific and even negligible earnings (e.g. a surplus on irdgragt, and earnings
that may arise from coining money, etc.) are paid to the European govarh From a
business point of view the ECB is not very profitable for that it pnang money. Theories

that suggest profitability as indicator of functionality wouldigeit as clearly dysfunctional.

Albeit some underlying links to the government may remain, thesestdleustomaryto all
central banking systems in the world (Mathews et al. 2013). For examplene¢hebers of
the ECB Executive Board are appointed by the European Council for a maxineiughto
years. They are selected by the political Heads of State of the 28 EUanemintriesin
accordance withthe euro-area related political principles of occupation. Howeves,|&gal
framework of the ECB and its Executive Board, backed by the European Cousticaf, Ju
shall stillassure their independence in general and legal terms: for instanceomergmen-
tal body in the EU or elsewhere may instruct or direct the ECB/B8EHBscisions (Article
130 of The Treaty) to not adhere to its general tasks specified i1 2#t.133, and 138 (EC
2012) Or, exchange rate MP is headed by the Council of Finance Ministers4&vd®99).

The ECB has several means and tools to regulate the money supply, interest rates, p
stability, and to also indirectly enable GDP growth (ECB 2013b; Neyg). 200st opea-
tions and instrumentsnvolve the sector of the commercial banks (CBs) and othes MFI
(Neyer 2007). Money creation is a two step procedure: the primary moneyicrehy the
ECB is subsequently amplified by the MFIs in a privately ownedfaswlisse much more
powerful secondary (book) money creation network strategy (DB 2015). The CBthand
MFIs thus represent the only relevant interface and instance o868 with the real eoe
omy and is also often privately managedamnp Z Z}us }( } v S @vjragnéeyls} e S v
released into the economy in the form of new debt that has to be repaitfFIs that are
allowed to retain the principal on top of the interests as eagsinwhile only a 1% fraction
of reserves has to be temporarily deposited with the N€B  } u 3B 2015)Thus, MFIs
are the main part of the money creating sector, which poses many risks angpptiagent

problems (PAPs) (Ross 1973), as MR ®ften at least partially privately owned, incarp
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rated (privately owned by majority stake), or led. This money creatioftes oeferred to
asZ% E]A § u}lv C & 3]}voFizdu¥ V(¢ SZiwn theEscientific literature
Z Z ,Hook, MF[(DB2015) }@E A]ES3pu o u}v C E S3]}v[X

This way the secondarfflFI and CB money creating secfaimost solely regulates the1

tal supply of new money that is released into the economy and also theeynstocks (with

the exception of outright transactions and QE introduced latehis chapter). The beha

iors of CBs and MFIs is thought to be only influenced byetomomic incentives given by
the market and the ECB key European rates and MP operations (DB 2015; ECB 2015b;
Neyer 2007). However, how much market forces are really at work remains to b®urada
and proven and is elusive until today. The ECB is intended tadjgts MP operations to
indirectly influences the behavior of MFIs and CBs with respectdin tbnding activity,
setting of effective interest rates, managing the currency in circulation, reserve accounts,
market and repurchase agreements, and alike. Noteworthy, CBs and other MFIs ara often
private decision-making instance that also sets the pace and intensity of traimsrtite
ECB MP actions. Thus, MP actions are only as efficient and effective asrtkiedpanarket

- a much forgotten scientific topic that is evaluated in this gineal review.

A professionally-effective legal overvie( $Z infruments and operational frae

work are given by theguidelines of the ECBECB 2013b; EC 2013) SZ Z"S Sus }( S-
N [(EC 2003), according to Article 8 of The Treaty (EC 2012) and is reyi¢eye

2007) They precisely define the legdlP instruments, tools, approaches and operations

that the Eurosystem has at its disposal - most of which are factuajyaictical use. The

following list summarizes in detail the full scope of ECBaMiBns at hand to meet its @

erational targes, such as the quantity of money in circulation and developmennofe-

tary aggregates, and to set and signal the bank call rate, and long term rate2(HGB):

(1) Open market operations (OMQhe purpose of MP actions comprising OMOs are-init
ated by the ECB is to steer interest rates, to manage liquidity in the maxkdtfor

communication policy tagingle the MP stancHlts five instruments are specified as:

(1.1) Reverse transaction (repurchase agreements, collateralized loandityignean3
(1.2) Outright transactions (open market transactions for eligible assetststal)

(1.3) Issuance of ECB debt certificates (to create liquidity shortage, vizblgzBions)
(1.4) Foreign exchange swaps (Art.127+219, intervention, ERM2/ECOFIN reotffo

(1.5) Collection of fixed-term deposits (NCBs remunerated deposighstorb liquidity)
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They are executed as standard tenders, quick tenders or bilateral procediiéh e-

gard to the type of their procedures they can be categorized as fol{g@8 2013b)

(&) Main refinancing operations (MRO, these include reverse transagiibna one
week maturity and frequency, and the NCB standard tenders).
(b) Long-term refinancing operations (including reverse transaetitimn a three-month
maturity anda monthly frequency, and the NCB standard tenders).
(c) Fine tuning operations (these aad hocmeasures at the end of the two week-r
serve maintenance period, reverse transactions, foreign exchange swaps, collection of
fixed-term deposits, NCB quick tenders, and bilateral procedures, byGiigecouncil).
(d) Structural ESCB operations (reverse open market operations, standdetgdahat
are non-regular and not standardizedoriori, NCB vis-a-vis the financial sector type).

(2) Standing facilitiesovernight liquidity management with NCBs, pre-specified interest
rate against eligible assets, EMU wide terms, (and: bilateral standing Swaes).

(3) Minimum reservesa legal requirement for credit institutions to hold minimum depo
its on accounts with NCBs (European Commission 2003; Art. 19), whidbeisitdform
throughout the euro area and in the respective NOBsan be used as a link-up and
stabilization tool in MP to influence borrowing, interest rateeck money creation and
the overall money supply. Currently, tl@ & /[« u]v]upu E « EA « & S8
(1999-2011: 2%) and includes overnight deposits, deposits of tpdgears, and @
turity of also up to two years, and money market papers. Minimum reserves aegl bas

onthe [wmonthlybal v <Z &4bilies with reserve requiremenf$ECB 2015b).

The Zentral rate§ & @t regulators and parameters of many of these MP imstr
ments of the ECB. They are referred to#hs rate of marginal lending facility (MLighis is

the rate for overnight liquidity from the central bank), th#hain refinancing operations

~ D Z Kftqed rate one-week liquidity providing MROs, LTRO rates orient on the MROs but

can deviate), and theéeposit facility{(the rate of overnight deposits with the central bank).

Although financing of national budgets is prohibited, quanttateasing (QE) in the form of
buying long-term government bonds is not explicitly forbiddenhie treaties, e.g. if they
are not bought directly from a member country but from afivestor[of the secondary
market, which are often mainly MFIs and other central banks, and to a lesssnt other
private investorsQE is often an outright transaction (see point 1.2). Such transaa@pAs

resent an ongoing controversial subject, and politically discussed &go by EU members.
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The ECB officially may only carry out its tasks under the provis@hpmkvious Treaties of
the Union and the Statute of the ECB (EC 2012; EC 2013). Theset firtdnicing of go-
ernment budgets, also e.g. via Government bonds, later referred to as G-bbnds, all
examples of covered bond purchase programs (CBRB) 2015), and the asset backed
securities purchase programs (ABSPP) are designed to intent to only buysdemndary

markets. Rgularization or a normative QE-MP with fair economic incentives is sisivel.

As its main function and core business, only the Eurosystem (the EBS&R) is allowed
to authorize and issue Euros (Art. 128 of the Treaty): banknotes and cdefined as the
only legal tender within the EMU. Annually, the ESCB assures the right awiopinysical
money (operational and managerial ECB function: planning of produydtistribution, and
replacement of legal tender, coins and bills) (EC 2012; Art. 16; 128ughhall of itsn-
struments the ECB regulates and controls the monetary bas@dv definitions see cha
ter 2.2.3) that is highly profitableZ « 4 %0 %0 0] [ lat€r dd.&AS a result it also indirectly
regulates M-Mzwith instruments 1-3 that are mentioned above (ECB 2015b; Neyer)2007

2.2 The Money of the Eurosystem

2.2.1Characteristics, Dimensions and Types of Money

N E]+5}50 |n tw 4D E8itury BC of ancient Greece, discernidgconomics
(housekeeping) andZhrematisticg (wealth acquisition) there are three defined functgon

of money (things that buy), highlighted in table 1 (ManRi9l4; Mathews et al. 2013).

Table 1The Three Functions and Dimensions of Money
(1) Medium of exchangeportable, liquid, concentrated form of interchangeable value.
(2) Unit of accountterms that makes things commensurable and negotiable.

(3) Store of value: freezing of purchasing power including the quinaieprice stability.

These three dimensions of money are given in all marketable securities at vaegrepsd.
Money traits of liquidity, commensurability, and store of value agevly decomposed here

into: (1) freely transferable, (1) assignable, (IIl) divisible, (V) negoteaide(V) storable.

Money has evolved: from direct barter, to standard trade goods, to standart aj pe-
cious metal, to fiat coins of less precious metal, to paper promises oipiemetal, to fiat
money without a standard, to digital promises of fiat money inclgdiigital promises to

pay digital promises, and totally unbacked securitization of money forMbis The devé
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opment was driven by previous limitations and caused by the basic nedutay the uti-

ity of money by making payments more convenient and secure. The very oldhiaea
central bank system with fiat money offers benefits over the gold standagattually al-
ready (}puv v ul[e ~u]8Z « u]lv o A}EI dZzZ (Smith d776)( AEhGLghvite
was implemented only lately, e.g. in 1971 by the Federal Reserve System aftelidipseco
of the Bretton-Woods System, but monetary reform was only condub@i and thereby
stopped midway: a designated full-reserve was impeded (Douglas et al. 1939egatd
propositiors (MM 2015)are «S]o o0 Z}.Vvih2 Furgsystem has directly started midway in

1999 with Fiat money, only backed by the&Jo®E v u mérepoly and a fractional reserve.

Table 2The Three Types of Money in the Eurozone
(1) Legal tenderofficial cash coins and paper mondy$Z Z}voC P}A Evu vs . | (] § u]

(2) Reservesin electronic deposit or as legal tender (exclusively for MFIs): it incthéesinimal
reserve (legal requirement), excess reserves, and other temporary MFI deposits. Theskbaark
accounts are also used f#v SS]vP[ %o lirEethank setdiéments in a time period that is often
minimized to #al-time[(e.g. multilateral net settlement systemEARGET2 real time gross ettl
ment system RTGS, Euro 1, Bankers Automated Clearing System BACS in the UK, amdenany m

Today, a bank without reserves can source liquidity on th (}¢eS & []JvS &E vl o v ]JvP u

(3) Demand depositsonly an accounting number for non-MFIs, a theoretical-legal promiggaid

Due to historical, political and, psychologital v Zu @& | § e 3reAsdis theFEBCB still

has many commodities like gold reserves in their possession: e.g. due to the previous gold
standard (and other reasonffle ESCB stitleposits 505 tonnes and the Fed 8.133 tonnes

of gold, in the first quarter of 2015. Other assets are foreign currerstm®d, from NCBs

of former times, some date back to the Bretton-Woods System and étkieaties.

Intimes ofaP}o ¢8 v @& '}ee v[e 0 Ae }( Ju]lv]eZ]vRvagdjeflecC A]3Z
This led to higher prices if money was scarce, which drove gold mining. Gesseamd

law amplifies the effect on GDP, as the diminished utility of moneyetil bya higher price

shrinks the consumption twice (Anderegg 20078 G u Jve Ope]A Z}A '}ee v[e C
still in effect in the modern monetary theory (MMT) and neo-Chartajisiat money sg-

tem. Marginal transaction (TA) utility of money dimirestwith holding cash but different
toaP}lo ¢S v E <CeS uX dZz Dh[s d %eldsedn }ije ugsultGedtion ]
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Figure 1Schematic Representation of the Three Dimensions of Money
Monetary aggregates (pMM3) (see 2.2.3) are defined by the ECB based on their respective
liquidity (Mo having the highest and Mhe lowest) and schematically slope in a 3D vector

space of money dimensions (Figure 1). Monetary aggregates are introducedri; Zigu
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There are seven types of inflation categorized here by causation as cawpfeted list

(1) Cost push inflation (e.g. of diverse asset typiks rising wages, taxes oil prices,
mainly due to imported factors of production, domestic factors ofdarction, etc.)

(2) Demand pull inflation (e.g. increase in employment and improving coasindex,
consumer expenditures, private investments, government spending, export driven
inflation, imported inflation, price responsiveness, etc.)

(3) Profit push inflation (mark-up pricing, monopolization, price agrests, etc.)

(4) Money inflation (e.g. a higher increase in base or book money then désdiartc.)

(5) Exchange rate inflation: (e.g. depreciatexrate makes imports expensive, etc.)

(6) GDP driven inflation (e.g. stagnation, a fall in real GDP in a recessign,

(7) Behavioral-informational inflation (e.g. expected inflation drives prices, etc.)
All seven causations work in opposite direction for deflationp@#hts in sum):

For example growth deflation (e.g. a rise in real GDP in a boom phase), etc.
Inflation can be also categorized according to its intensity anddspéprice increases, as

(1) Mild inflation (>2% p.a.)

(2) Moderate inflation (>2-10% p.a.)
(3) Strong inflation (10-100% p.a.)
(4) Hyperinflation (>100% p.a.)

(5) Deflation (<0% p.a.), etc. [until hyper-deflation (<-50% p.a.)]
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2.2.3Money Creation and Monetary Aggregates in the Eurosystem

Only the ESCB arifiB is entitle for cash generation of central bank money, legal tender in
the Eurosystem, and it has several monetary instruments available (see chapter 2.1.5). They
organize to pass the lawful money (coins and bills), to the privatenmngial banks (CBs

that serve the demand of all non-banks (Non-MFIs). Four traditioyabthetical theories

exist on money creation of MFIs (Werner 2014), which tells it ownafadedeep deception

(1) Financial Intermediation: banks are like any other economic actor, they gatwirce
and re-allocate them in a full-reserve like system in which baokas intermediaries.

(2) Fractional Reserve Theo@B are intermediaries and only create money in systemic
Jvd & 3§]}vU o<} IVIAv « §Z Zu}vreewpbaspoo] E[ u} o

(3) Credit Creation Theorg:fractional reserve system with money creation loopholes also
for individual banks, and in their systemic interaction; moneyatoa by extending credit
without the need of immediate reserves, e.g. capital and minimum reservesrdyemet at
particular reporting intervals and only punctually managed includiteylbank lending.

(4) Liquidity and Property Deprivation Theory (Dli)eory 1-3 is amended by fractional
reserve MFIs creating a vicious cycle for the real economy by soaking oguid#y. This
creates growing debt and other liability dependencies; book money ateunleout of noh-

ing and the principamust be paid back in real money, while non-MFI positive money is
kept too scarce. Inevitable defaults and sellouts drive deprivadiothe real econmy. Li-
quidity always ends up in MFIs again where it illegitimatelieverages PP via€3). MFIs
use external money for purchases, while MFIs and MP keeps the EMU debt lestahton

(1) is the traditionally naive public view, (2) a professionally accep@wv of the 20th ce-
tury that forgets about the principal repayment and network, and (3) a rexddltheory
§Z2 8§ Z vle v & § u}v C JarpildaeyslEnioeacked (Werner 2014), (4)

asummarized updated view and theory shared by a growing numbersefrehers.

The ECB«and the German NJB(Deutsche Bundesbank) only official statement is that the
Eurosystem would be& fractional reserve systefthat is gecured by the central barjkf a

MFI obtains another asset-backed demand deposit atbts ]85 ]« & ( Ec¢Bntral§} « Z
bank[ sbook money cred ] },wihich is a promise to instantaneously obtain legal tender
payout (currency creation) (DB 2015). This can be either an actioeefipation of MFI

assets) or passive (credit, repurchase agreement) way ofSE o0 mohgy creation.

This gtand-by pledggof the NCB to furnish currency for CB and other MFI reserve deposi
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is the reason to group both types of money, cash and reserve securities, aemnéall c
bank[ money (Figure 2, left). It includes both currency of banks and nonstaswell as all
central bank reserves. Virtual money is later created as MFI checkbook money (elg. retai
banks book money creatiginy multiplication in MFI accounts (Figure 2, right). This @an b
either passive (no change in total amount of non-MFI money [denapbsits and cash]
for an increase in book money, e.g. via depositing cash with a bankhibulso allows for
more active book money creation) or active book money creation @hasiiincrease in the
total amount of non-MFIs money and an increase in CB book moneyia @.new credit
or if the CB/MFI buys assg{®B 2015, Geld und GeldpolitiRhis procedure is also known

e Z E ]S AS ve]}v[ }E Z o0 v <8 a SeridtsSdebe}é about thg Slack,
minimal, or even lack of real limitations forthi® E} HE S} Z E S u}v C }us }(

The only explicit limits are: (1) minimum reserve requirements of 2ycJdrget 2 opex-

tional buffers (which are also relatively very low) and (3) cust@a ¢ *Z ~ 0} E 0 §
low in comparison to higher monetary aggregates). Thus, there is no effectiveolconer

the book money creation by law or ECB: the fractional reserve systdmssot ECB &-

cured[as is claimed - at best it is influenced, which is also non-rleedo@a big difference.

Book money creation leads to several different forms of money with diftedegrees of

liquidity, money dimensions, and specifications. A systematic andrsieoverview of all

European monetary aggregate definitions of the Eurosystem- that are in raggdan MP

science and publications as they are a statistical ECB standard - issgrovieigure 2.
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In economic theory, MFIs hold as much currency as eéefit the profitable equilibrium
they take loans (ECB money creation) or pay them back (ECB money destrdeperg-

ing on the financial market conditions and the specific liguidemands, e.g. of customers.

They can create checkbook money via book keeping entry at the recigracéon of mn-

imum reserve rate requirement (i.e. 1%, reserve base, see 2.1.5) and under the provisions
of the Basel Accords also known as Basel I, ]IS 2011X dZ « & capifalEac-Z
guacy ratiog a bank| snon-risk based leverage capital ratio that determines the maximum
amount of loans (EU: CRD IV, LR is generally 4.5% (common equity tier 1 (OiSk
weighted assets ratio (RVEAt 0.045) of common equity since 2015; still providing dor
leverage of 22.22 fold. However, these measure} vile§ally limit the amount of lending.
There is also nde factolimit on lending in the UK (Ryan-Collins et al. 2014), Canada, and

only minimal limits on lending in most of the other central kisng systems of today (2015).

The central bank ultimately also acts as lender of last resort (UfyuR@¢chanisms to back

the fractional reserve with guarantees: the Financial Service Compensation Schenje (FSCS
in the UK (£85.000), or also the Federal Deposit Insurance Corporation (FEHE)UrS.
($250.000), and the ECB Eurosystem assurés @ }( | i X iamand Deposit Insurance
Guarantee Scheme; in its EU Directive 94/19/EC). This guarantee was recently adganced t
(119 }( 'iiiXiiiX < A « e cnsidvallss¥stems seem to be also secured #ith

% C ffls] }E % E] +d]TheSECB has also acted as LOLR to the entire financial
sector after theFCin 2008, although this is nattrue legal part of its mandate (ECB 2013b).

All monetary aggregates are derived from the consolidated (or also unconsolidateg) mo
tary financial institution (MFI) balance sheet (inter-MFI positionsceksa out) of the euro
area. They also take account of some central government monetary assets and kabilitie
(ECB 2015b; EC &)1All aggregates contain only positions of residents from the euro area
which are held locally by resident MFIs (ECB 2015b). Monetary aggregates aide igel

uid asset denominated in foreignc@® v C pS v}S vi[e <Z(EC2013EE v C

The first monetary aggregate is the monetary basg)(llso known as base money, or high
powered money. It represents the central banks released, security acedwartd autho-
ized,[o P o S v @@t of the currency of non-MFIs plus the CBs reserves (that are
interchangeablent the central bankk /S } <v[S M¥I ogsh point money, and if all is

included one speaks of total central banks money (or currency) andfrbase money.
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The narrow money aggrega{®,) is defined as the cash of non-MFIs (all non-banks), plus
all of their demand deposits. These are MFI liabilities to non-M¥fisther way to define it

is: My plus demand deposits of non-MFIs minus all reserves of MFIs. It alsdesdialac-

es that can immediately be turned into currency (called overnighiodés in the EY
Broader, or ratheribtermediate money[(the official ECB nomenclaturéM.) is defined as

M; plus all of the official MFI reported 2-year time deposits, dmusé deposits with a 3-
month notice period(see Figure 2)(EC 2013; ECB 2015b). [MFIs are the reporting sector.]
Broad money (V) is referred to as Mplus marketable instruments issued by the MFR-se
tor: all money market fund (MMF) shares and units, 2-year-maturity bandsrepurchase
agreements (repos) of non-ME high degree of price certainty and liquidity makes these
instruments close substitutes of deposits (in)MNoteworthy, all aggregates exclude MFI

owned cash and book money (EC 2013; ECB 2015b) that is to be asskssautlgi

Seldom, money in the broadest senses;JMs used to find a way to describe money a&ggr
gates beyond the previous definitions (not an ECB definitionjidity decreases from W

to Ms. My represents M plus long-term deposits that bear lower money-dimension values
(see 2.2.1 Long-term instruments (>2 year maturity) are considered portfolio imsémnts

rather than means of carrying out transactions (EC 2013; ECB 2015b) (see Figure 2

Admittedly, a dynamic real-time assessment of money is not fully podsiblee monetary
aggregates, onlf } E Z osta€ks ofeS} I«[U v}3§ (o0}A infermatiqr}adrawback
of statistics (ECB 2012). Today, it is also not possible to abfammation of how much
money and property is privately distributed from MFI accounts, whiclh ¢@arse definitely
needed in a fractional reserve banking system: inevitably precipitatingueef public sca-
dal. Also, when redemptions come closer to maturity e.g. ef Mk, or My, they become
substitutes of a more liquid and more narrowly defined aggregateabetstill grouped into
the traditional and originally defined class These hidden MFI dynamics, and, Mmaina
steady uncertainty factors in the canonical assessment of money aggregatgiseTa sa-
tistical example: there might be heterogeneouslys % Ee+* g-Z Bu %} ES(}o]}[ 0]
coming closer to redemption; and high volume transactions betwberperiodically rec-
curring reporting dates. lyimay substute M3 when close to redemption, bui « v ¢&nsd-
ered in the aggregate Mmaking ita Hidden liquidity factof especially if unevenly distri
uted. Additionally, everything that happens in between the repa dates escapes the

stock data view reported by MFIs (balance sheets) and averts a fultistatassessment.
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The first-order lever of MPs, to regulate the quantity of moneyhéssupply of legal tender

(Mgcg affecting the checkbook money, interest rates, prices, and all lendirggdéfined as

%AIJPN=H/IBFAGL .AC=H 6AJ@AN E 4AQAM B HELELA/:
Formula 1Central Bank's Moneefinition of Total European Legal Money

Entry: Mecg ECB money, C: circulating currency of non-MFIs (non-Banks, customers) gnctaein

vertible currencies denominated in foreign currencygrRninimum reserves, R excessive reserves

IKJAP=NU $=DIA/L, ), F % AL %aax & 4eeE 4.el %, E depqe
Formula 2Monetary Base (ly): Definition of High Powered Money

Entry: Mecg ECB money,g: currency in hand of CBs and othdHAs, Genwr: currency in hand of

non-MFIs (non-banks, firms and all otherg)zRninimum reserve, & excessive reserve

The monetary base can be also subdivided into the two following el&sné¢h) a tightly

controlled non-borrowed monetary base (i.e. from market operations) &)d(less tightly

controlled borrowed reserve (ECB loans) (Mathews et al. 2013), see Fornkdangila 4

defines§ Z [+ u}v § EC PPE P 3M;)(EGH 2035ct ECB 2012), ang)(M
I ,LIEE IS

Formula 3D ]« Z | | @ip#sion of M in Borrowed and Non-Borrowed MBase Money)

Entry: Mo: Monetary Base, Wk Borrowed Monetary Base, {4 Non-Borrowed Monetary Base

O=NNKS /KJAJLUJF4E&
+JPANIA@E=PA LHIAEb &
$NK=@ /KIJAMLULJE 6&
$SNK=@AOP /KgAU,IE/6 &
Formula 4ECB Definition of the EU Monetary Aggregates

Entry: TD: time deposits (1: 2-year deposits, or 3-month maturity), (2: MFI marketaittarirent 2-
year maturity, additional conditions, 2-year bonds, MMF money marketl,fuepurchase ages
ment), (3: long-term deposits > 2-year maturity independent of redemption d&ejotal reserves

(excess reserves + minimal reserves), D: demand deposits (overnight deposits, checkbook money)

The monetary base - the legal tender og-Ms multiplied by a factor to arrive at the men

tary aggregates of banks money. The higher monetary aggregates are, as discussed above,
Page |32



2 Introduction, Background, and Monetary Policy Revie&.8

the result of fictional CB and MFIs book money creation thi bas the base money (Vi
as its base at a 1% minimum reserve ratio (liquidity ratio): 1 % of thammeaky must be
available to MFIs customers, but absurdly it is not truly availableit-aseady has to be
fixed as minimum reserve: uncovering another erroneous banking principleleep flaw
The Phillips honey multiplier[ (Phillip 1920) is considered as important parameter 6

fractional reserve lending and is introduced later in chapter 2.8t is used misleadingly.

2.3 Research Theoriesf Monetary Policy and Monetary Transmission

The intrinsic strategy and real objective of monetary theories (MT) assiclose and enable
an understanding that should help to optimize monetary polM$) to benefit the quality
and quantity of output of the real economy - and hereby should ntrfere with business
evolution. It deals with a limited set of resources, potentials, andnomic-financial cape-

ities. Thereare three conventional ways of putting MP to the test (Sperber & SAr880)

Table 3Key Performance Measures of MP

(1) Ability to plan and control the money supply: target accuracgraponal goals
(2) Stringency of operations on transmission in the real economy: output parameters

(3) Decomposition of MP transmission on output and price: real, relatrampeters

The ECB has implemented a two pillar approach for its empMitddased MPs includind)

economic and (Il) monetary appraisal, assessment, and empirical analysis (ECB 2@15b). T
[ ]*]1}vededBredly based on Mand models but remain empirical and imer

mental (ECB 2015bMTs are predicated on the interrelation and interactionexbnomic

and monetary factors, and the interrelationship of real and nomuzdilies. Ultimately, this

applied MT science aims to improve the effect of MP on the real econdmsg.process is

known as monetary transmission that always takes place in response to MP (icgabeh

2.3.8) A simple overview of MT is absent in most textbooks (Friedman & Woogfiid,;

Mankiw 2014; Walsh 2010; Mathews et al. 2013; Giddy 1994; Levinson 2005; ECB 2004)

Hence, a novel list of categorized MTs is given here as basic overvietiafdea!):

Table 4A New General Categorization of Relevant Monetary Theories

(1) Currency System Theories
(1.1) Digital Money Theories : noncash full-reserve, digital, serial, trackableynon
(1.2) Modern Monetary Theory (MTT): the sole use of fiat mo(@artalism)

(2.3) Commodity Money Theories (commodity standards like gold-standard)
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(1.4) Barter Money Theories (barter exchange based systems)

(2) Money Creation Theories
(2.1) Bank Intermediary Theory (banking as regular business theories)
(2.2) Full-Reserve Banking Theory (fully allocatable money theories)
(2.3) Fractional Reserve Banking Theory (based on minimum reserves)
(2.4 Credit Creation Theory (fractional reserve banking loophole theories)
(2.5) Money and Property Deprivation Theory (CBs reuse liquidityrioherent)

(3) Macroeconomic Monetary Theories

(3.1) Classical Theory (loanable funds, classiotdrdig, neutrality of money)

(3.2)  Theory of the Keynesian Economic Framew®th, and related MTs
(3.3) ADAS ThsoAggregate Demand-Aggregate Supply (Keynesian Economics)
(3.4) Liquidity Preference Theory<x Cv ¢] v }v}iu] U &E&] u v[e YdD
35) Quantity Theory of Money (QT.Mjverse QTM theories, e.g. AsE& [+ YdD
(3.6 Inflation Theory (e.g. pricing theories, price push and demandhgeuolties)
(3.7) Employment Theory (e.g. Phillip Curve Theory: unemploymemfatson)
(3.8) Interest Rate Theory (e.g.FISE [+ <« ahdl}all related MTs)
(3.9) Monetary Aggregation Theory (money and property accumulatiami¢isg
(3.10 Monetary Transmission Theory (MTTs): (channel focused MTs, see 4.3.8)
(3.11) Empirical Monetary Theory (monetary and fiscal real wdeih based)
(312 Monetary Game Theory (e.g. Nash equilibrium, dilemma-creation strategy)
(3.13) Monetary Econometrics: static and dynamic modeling (monetary-economic)
(3.14) Monetary Economialationships between real and nominal variables
J(15) Asset Price Theories: the action and reaction of asset prices, and related MTs
(3.16) Financial Accounting based theories: cash flows and balance fsimegitsns
(3.17) Other MTs

(4) Monetary Policy Theories
(4.1) Theoretical Research (technical Neo-Monetarism and Post-Keynesianism)
(4.2) Empirical Research (analysis, models, rules and recommendation of MP)
(4.3) Behavioral Research (expectations, Barro-Gordon, asymmetric information)
(4.4) Crisis Management MP Theory: e.g. shock-stabilization managermen th

(4.5) Politico-Economic Research (business cycle, growth, macro incentives)

(5) Monetary System Design Theory
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(5.1) Systems Design Theories (Revolutionary Theories)

(5.2) Optimization Design Theories (Evolutionary Theories)

(6) Holistic Monetary Theoriegcombining all above MTS)

MT can be further categorically structured as money demand and supply #s @i via
time in retrospective, current, and future MTs, including forecastkefocus is given to

MTTs and MTCs (see 3.10) - since all MP decisions always result in ménagismyission.

2.3.1The Classical Supply Side Theory, and Loanable Funds Model

Kloney is neutra[in the classical modelv  } ev[S (( § $Z & ndhe ldng-uC ]
run due to flexible prices. In thesgupply oriented modelfoutput is a function of given
production capacityEventually, the real interest rate (r) adjusts to equilibrate suiy
demand foran }v}iuC|[e }pdf%rpdiicts and service©nthe supply side, monetary
expansion improves capital accumulation (and potentially technologlyinereases in au

put are offset by inflation. In Wicksell-Ohlid4 (& S «pahable funds model this results

in investment equaling savings (I=S)(Keynes 1936). A fall in savings or an incheass in
ment raises the real interest rate (r). An increase in demand for neaktment drivesni-
vestment only to the extent at which higher interest rates enable more savivigsiiw

2014) Theoretically, but in full-reserve banking, a natural economic équifh could form.

2.3.2The Neo-Classical Quantity Theory of Money (QTM)

The initial core of the neoclassical QTM @irect proportional relationship of money pu

%0 0 | v §Z }viuC[+ a AdditiohdlsdIeE Yelecity of money and output (real
GDP, rGDP) also balance the formula. The here provided link ofoimftatupled to excess
money supply is in fa@ very old one. It is traditional and well known observation since
maybe evenancient times. It was reclaimed later by Fisher, and then by Friedman and
Schwarz the alter twoeceived a noble price for their worKhe scientific central tenet of
classical QTM dates back to Nicolaus Copesriit the 15" century (Volckart 1997), and
Jean Bodin who introduced ¢hvelocity concept of mney in the16™ century. Then, John
Locke revived and advanced it in th&", and David Hume in th&8" century, ad Simon
Newcomb who developed its modern transactions form in 188 centuy. Classical QTM
was later enhanced by Irving Fisher (192who also discerns between currency and book
money and velocityHe yielded S} CNeo-QTM formula that was simplified by Keynes

v &E] u v[enationdl(ncome Z}A A E &]--DHasEd QTM is more accurate.
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/8 LIL ML 26 L 2%L /28,E /78, a %u_
U

(EAINO AMQKBAETKYID=J/IBALA; 2
Formula 5Quantity Theory of Money (QTM) Equation and Fi@[e u v u vS

Entry: M®: money demanded (C: currency, B: book moneY)aygregate demand, g: quantity of
goods and services purchased V: income or transactions velocity of nfénesice level (index, or
GDP deflator), Y: (net) output (as rGDP) = gross output - intermediate cotisunkp money affin
ty coefficient per income, ideally /Mg, T: transactions (TA), s E[¢ YdD pe ¢ d Jves

In equilibrium, money demanded for TAs equals money suppli€EM) yielding

/I'LG2; é)LS L26 2;LA >
Rt T T by,

Formula 6Transactions QTM Equation and Velocity of Income at Equilibrium Level

Entry: k: a variable or constant of how much money people want to hold (moneytaftioefficient
per income), AD: aggregate demand of the total of all transactions, all: aggregagndefor all

transaction of Y (GDP, income) only, T: transaction (TA) volume, PY: nGDP, F: pg&dlevel

It is important to discern here between two major types of velodify:the income velocity
of money is the smaller one. It represents the frequency at which mohagges hands for
all GDP relevant goods and services. And&3) Z t€arjgactions velocity of money that
represents a broader, and also a more complex, definition of the fraquat which money
changes hands in all domestic transactions of residents, also inglditiancial portfolio
investment, and all TAs that take place whenever property changes haalld€als in the
economy). TAs multiplied by the price level represents the nominiubulf interest rates
rises velocity rises as demand foretiAcomponent of money decliness also noted by

Baumol and Tobin (Mathews et al. 2013). Rearranging the QTM for M amallf? yields:
jﬁzé]L;—:L :2G é/—l/;’ziRL

Formula 7QTM Formula Integrating the Income Dependent Money Affinity Coefficient

Entry: M: quantity of money, Y: net output, P: price level, v: velocity of monegedand, S: supply

Monetary demand mounts from the need of all functions of monstedl in chapte 2.2.1:
for instance, the transactional component (medium of exchange dimeh$iuots equilibi-

um with the function of liquidity preference, the conven@ncomponent (storage dinne
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sion) finds balance with the function &b E } %0 o@p&rtifity costs, an@ durability con-
ponent (stability dimension) equilibrates with the functionadf opportunity costs of irdh

tion and interest rates; divisibility and assignability given (see Figune Table L

Traditionally, there are two traditional schools of thinking abcw tjuantity of real money

balance demandedKeynes Liquidity Preferencev & E] u v[e D} &v YdD % E}%
predicated on which most other theories are based on, or generallyeéd. To introduce

these major concepts about the demand for money and to provide an undernstgtadr all

related concepts, thesevo MTs are introduced and reviewed in the following sections.

2.3.3Keynesian Economics and Liquidity Preference Theories

In Keynesian economics, opposite to the classical view, also the demand sie dh-
enced by MP operations (e.g. via expansion of base money, I, i and r) affiegtautput in
the short to long-run. Investment depends on the interest rate, bemndnd linked to ot

put is also stimulated by MP that lowers the real interest rate, or githdase money.

According to Keynes, short-run demand for real money balances (M/Pppsrponal to
real income (Y) and ka (noney affinity coefficient per income or transactionis) equilibii-

um real money balance demanded equals balances supplied. Output as sgipphstant

in the short-run and can be exogenously at@by MPs (e.g. via r). This in turn also affects
the demand for real money balances (Keynes 1936; Mankiw 2014; Matheaks2€X1.3):

I—2p L & 7867, L .::P\[?é$é?’é>;?é>6?’;é—2|p L?KJOPA&A:ODKNP NQ

Formula 8Keynesian Liquidity Preference and Advanced Money Demand Function

Entry: M/P= real money balance, M: quantity of money, L: liquidity pefee, r: real interest rate,
Y: incomdd W uvuU "W eu%%oCU IW ulv C ((]Jv]SC WW PMEU V]

nominal interest rate, r: real interest rate/-: having a positive or negative influence, respectively

The QTM balance form integrates money balance supply and demaapigibrium level:

Y I

/ / / ;

Formula 9Equilibrated Real Money Balance Formula

Entry: M/P= real money balance, real purchasing power of the stock of money, D: de®asp-
ply, k: money affinity coefficient per income, Y: net output (e.g. rGDP), P: ¢rée |
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If people want to hold more money k grows or rather the velocitynoney (V) falls: the
frequency of money changing hands decreases (Mankiw 2014; Mathews &18). I his
shifts the TAfunction of money (medium of exchange) towards a conveniencetitumc
(liquidity and storage of vak). A higher preference of holding cash or checkbook/demand
deposits increases thaverage meantime between all money transactions, hereby irscrea
ing k. Hence, and with respectto s E[+ u v u R@&mpla 5, there are different k
and V coefficients for the monetary aggregates: there is a different affmitgoins, notes,
overnight deposits (checkbook or demand deposits), loans, marketable tsesusand all
other monetary assets. Different forms of real money balances can be usddstwibe

money demanded and supplied in an economy to tackle different reBegrestions.

2.3.4 & E] u Mddern Quantitative Theory of Money

Friedman tried to further the basic QTM formula and as a result b&ated his owrnMod-

ern Quantitative Theory of Money (Friedman 1956)rd;lae tried to include a main focus
on asset yields integrated in the concept of Keynes Liquidity Preferéfealloved for a
more comprehensive view that inclugdasset demand factors like expected regtlurns in

the money preference function, permanent income also as the net presene\AIRV) of
future incomes, and a variety of real asset rettbn E] o « $§Z ®oday beihgnves-

ed or divested:4 E dndz< affect the real money balance demanded, while money and

goods or assets are substitutes and their demangeisirn driven[(Mathews et al. 2013).

/ Yo
ISP L B2e7aF N7 aNF N7 &2F N7,

Formulal0 & E] u Reftatement of a Modern QTM Equation

Entry: (M/P)°: Demand for real money balances,; fermanent income (present discounted value),
r,: expected return on bonds,,r expected return on money.W A% § €& SuEvedv <«u]8C
pected inflation rate (=expected return on goods without depreciation), +/sitpeely or negatively

related to demand for money balances, respectively

While < C v liguidity preference theory argues that income is positively anchimal in-
terest rates i are negatively related with real money balances demahdefl E] uod-{e D
ern QTM comes to a new conclusion by subdividing the demandidihigomoney into four
categories: cash, bonds and equity preference, and preference for goawtibouses. The

opportunity costs for holding money are given in the differeteeeturns on other assets.
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2.3.5The KeynesiahiSLM Model and the ADASModel

Aggregate demand (AD) is a function of quantity demanded at aren girice level the
same holds true for aggregate supply (AS) (Mankiw 2014). It can be deroradQTM
(Formula $as (M/P) depends on KY - if VM is fixed Y must go doRmisies. AD declines if
prices rise during inflation and the real wealth of economic actors (@ivetuseholds,
firms) falls in the short term. The AD-AS function also delineatesaperaiency on outpt
or income, in the short-run when prices are sticky, and in timg lun when they become
flexible (Mankiw 2014). It can be also effectively integrated intol§ieM model, which is

compatible with regard to dimensions, for closed and open econo(s@s 6 Figure S7-12).

The generidSLM model (investment-saving, liquidity preference-money supply) isia-hol

tic integration of the Keynesian Economics Framework giving rise to a graphical model
(Keynes 1936; Samuelson 1947; Hicks 1939). It serves as an econometrics tworder
economically grounded structural model evidentde Hicksian IS-LM model combines the
Keynesian cross (Samuelson 1948) and liquidity preference model (Fdrihalad hereby
identifies the point that satisfies the equilibrium of the goadarket, where the LM curve
simultaneously meets the equilibrium in the real money markince, it can be also used

as macro model to identify suitable MPs in a semi-quantitative way ¢P@x0). The ISLM-

ADAS model established here is a graphical-arithmetical advancement Ksper® S7-12).

+ & %6, EENE) ./ dtplL.:Na;;

ot

Formulall The BasitSLM Formula: Income and Liquidity Preference Function

Entry:M: money, i: nominal interest rate, |: investment, D: demand, Y: ogiu/income, T: tax, C:

consumption, G: government spending, (M/P): money balance, adjusting variabfes: r,

The generidSLM structural model predicts in the short-run, when prices are gtittkat an
increase in the money supply (e.g. QE) benefits output and incomé (i meal economy
by lowering the real interest rate (r). This shifts the LM curve to the aghtincreasesg

gregate demand and Y (Mathews et al. 2013). The effect can be dissociatedatifiles!:

OEILHEBEA@ ABBA?Pa& /] ce N] e +[ e &[ ce
+a N J\V+ [\ 5@ ; [\5[\N]
a8 S [VE[VN /a [ [\;[\N]
Neutrality is given if in the long term prices adjust and rGDP equébta its initial level.
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2.3.6 The Fisher Effect on Liquidity Preference and the Cagan Model

According to QTM, if money supply groeeeris paribus (c.p.price levels will mount in the
longrun.dZ Z&]*Z & (( $]stated figt\ancesthated increase in expectedanfl
tion also affects nominally bound contracts with future interest pawts, as it heightens
the mean nominal interest rates (i) by adding up to the real interatst (r) (Formuld?2), or

again more precise: r is the difference of interests and inflatioeah terms (Fisher 1930)

sEE EFe

S \F S LS—Eé EFe a‘léééasgéﬂéd)\ligb E Fzg

N L

m

e
/ Y2

Sp L G378 L 37N ER,T
Formulal2 Fisher Equation and Liquidity Preference Effect

Entry: I: nominal interest rate, r: real interest rates inflation, E: expected, L: liquidity demanded,
Y: income, r: real interest rate, +/- indicate a positive or negative influence, respgrcticte: -

pected inflation can drive nominal interest rate, which in turn can also (slightly) driagontl
The Cagan model further exemplifies the role of expected inflation ahmeney balances

/
5P L FagyF e

S a &l .
ZtsedsFsEn oFsea ! o®

Formulal3 Cagan Model of Expected Inflation and Money Supply on Prices

Entry: P;: price level at point t of interval, M: quantity of money, time point of interval, u: sers

tivity of future money supplie v A% § JwW 3HB%U § ]Jv(o §]}vU <W HEE Vv

The price level (P) is determined by the weighted average of all future morpfiesi
(Mankiw 2014; Cagan & Friedman 1956 efines the sensitivity of future money supplies
(and expected inflation) and is used as parameter to adjust and fhgact: a high level of

M (max: 1) models a strong and long term impact, while a low level of p resemliea
short-term weak impact}v 8§} C[* %o E] o A othe jea{ mahey\balancesed
manded (assuming that V and Y is constant) (Mankiw 2014; Cagan & Frig@&&nWith
this model Cagan could fundamentally support the views of Moratathat a link exists
between the growth and expected growth of money and prices in hypetiofiaHe also
tested exceptional international datasets by fitting the model b@ tmonetary dynamics

observed (Cagan & Friedman 1956) and could match this empirically data naoithel.
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Furthermore, Cagan also asserted that the demand for real money balances dddailimes
intermittent and high inflation, confirming both th&isher Liquidityand the Zagan Effedt
(Cagan & Friedman 195@oth, Fisher and Cagan have reegaan importart monetary
feedback loop that amends the original QTM formula by the factor of ergertflation
and money supply in the future that influences demand of reahay balances. Only if the
sensitivity i equals 0 the original QTM equation is obtained (MagKitv}). Thus, it rer
sents an important option to extend the QTM and I1S-LM-ADAS or New-Keymnestats
(Friedman & Woodford 2010) with a non-linear parameter. It also illustran ato-
dynamic expectations-threat of &iscous cycle of hyperinflatidfor MP, together with the
Fisher Effect (expected inflation drives nominal interest rate that may aise duture

prices, or expected prices). Both explicatory effects feed forward into méegiam.

2.3.7The Money Creation Multiplier
The money creation multiplier (m) effect, W Z ] ora@i@)[ multiplier effect (Phillip 1920),
describes a semi-furtive virtual amplification of central banks money by MFIE€Bsdising

demand and time deposit accounts in fractional reserve banking, andredit extension

The multiplier can be integrated into the aggregate money demanddh@3eM formula:

%

) | a1 2 s B

1255 LY &

lal LIyl =4 74LLR/4L4 %
— E-=

& " &

Formulal4 Money Multiplier Integrated into the QTM Formula

Entry: m: money multiplier, M monetary lase, Mp: money demanded, M money supplied, Y: real
income or rather net output (real GDP), P: price Level, v: income velocitprady, C: currency in

circulation (banknotes), D: demand deposits, R: resgmasent accounts and deposit fdity)

The money multiplier describes both: @) ante the maximal amount of money that could
purportedly be created from all available central bank money, Mt importantly: as stock
value at time t that never tracks intermittent flows), and @X) post how much money was
factually created in the monetary aggregates at the periodically reoccuiNg 2008/ESA
95-basedZ wvof-u}vsSZ| I 711 Phagorting points in time (ECB 2012)big technical
security vulnerability is the reporting of only monthly stock ard fhow data owing to e-
cent ESA6R ZSE ve S|}v u SZ} [ E HowWES maRes 8ll inteidonth flows,

no matter how big they are, completely invisible to reportinglesmcsecurity vulnerability.
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The monetary baséMo) and key iterest rates have the main MP influence on monep-su
ply but MFIs are also much in play led by profitability airoegktermination. If we assume

that banks (MFIs) compete to maximize profits, they actually shoulchawe any excess
reserves, according to all recent theories (Gorgens et al. 2014; llling 1997; Andeéagg 2

Later chapters reveal recent excessive reserves of MFI and a lack of competition4.2.2.3

Accordingly, the reserve and currency coefficients could be simplifiEdrimulal5:

U L

-E Blel Mg & =O ML v

4LU8& & Hale —GO1L

s, 2
Formulal5 Reserve and Currency Coefficient

Entry: R: total reserves, C: currency in circulation (excluding MBIsEserve coefficient (reserve
deposit ratio), E currency coefficient (currency ratio, the affinity real legal tender, cagk),mini-

mum reserve rate,gs excessive reserve rate, D: demand deposit (overnight deposit)

Based on Formula 2 and Formathe coefficient formula for Mis derived as follows:
/4L %,E4,LU&,EUg&,L:UEU:&

Formulal6 Monetary Base using money Reserve and Affinity Coefficients

Entry: Mo: monetary Base, R: reserved,reserve coefficientE currency coefficient

Hence, the optimal level of base mon@yo) dependsov SZ } ((] ] vSe r e tX r ]
termined by the (weighted) ECB minimum reserve requirements for the spdatfilities

‘lHi 38} E e EA E <u]J]E u v3+U AZ]o 3Z NS E4}e@ Shiv (]t
cludes the variable of mean liquidity preference toward pocket monkg.rfioney creation

multiplier (m) can thus be derived viaand t (adapted from Goérgens et al. 2014):

| 4558647 Baax & 8;222%66-5}&7@&33;5(;5 8;‘2‘2?56&1@7% E Usaam A

/4a5a6&L7a§ E U a&-aﬁEcﬁ sE U s E U

| ,
PasaraT . TIUE Ujgis:a UE U NeE U
/ 4
P 4“—8’4 TCEUSEU;

Formula 17Generic Derivation of the Money Creation Multiplier
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| 5464748

sEU
= I=Tal ks >, NA= L1
S E B Hobhar—
Formulal7 Generic Derivation of the Money Creation Multiplier

Entry: C: circulating currency,yR minimum reserve, & excess reserve CBs,ur: non-bank
liabilities subject to reserve requirements, deposits of monetary aggreg@dagserve coefficient,
E currency coefficient, 1-4: denoting the various monetary aggregates, respectivelythi¥ifior-

mula the amount of amplified money and its coefficients are found for (a+b); seeralgoys page

2.3.8Monetary Transmission Channels (MTCs) and Theories (MTTS)

MP decision-makers rely on a set of appropriate operational tools and an accamatgti-
cal assessment of the situation to find the right timing and mageiticat their MPs actions
for that they best translate into the real economy via various moneteggmission met
anisms (Mathews et al. 2013). Monetary transmission theories (M¥egeribe and analyze

these interrelations and coherencies, theoretically and empiricallpptonize MP output.

Monetary reform that installs a semi-digital full-reserve is by far the bekition found by
MP research, and is fully in line with important MP expert views (sedos.thore infa-
mation), but it is still not clear if it will be implemented oh&n. Thitherto, optimizing MP

led monetary transmission of all MTCs remains the only, although binkatj alternative.

MTTs and MTT tools help meeting MP objectives (listed in ch&8rand targets by
searching for better settingand optimal macro and monetary environments for the aeo
omy: with stable prices, economic growth, a better business cycle andefgtandard of
living. For research purposes MTTs are todszomposedinto multiple monetary tras-
mission channels (MTCs) and pathways so that all of the indiviidiBadffects can be sti

] Iv ZE p S]iv]eS %o % E} may Ke dedinked iritovar halistic cooperative
network to model complexity of all MTC effects that transmit throogihthe economy in
many overlapping time windows. Many MTT and channel based models haseate the
ISLM framework, which has had a huge impact on MP theorists (a new IKIA8- model

is proposed in this study as graphical-arithmetical platform; see Appehdl3).

At the ECBZechnical Monetarisrfiand Zechnical Keynesianisiare often replaced bgn
Zmpirical approacth ZD W &equgp thg Taylor rule) and MTC based models fed by central
bankf own data of itdwo-pillar research strategy (ECB 2015b). Although MP tries to be
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less discretionary and supportive today, its main operational targets aréhstitjuantity of

money, interest rates andlow inflation - targets are empirically-incrementally actuated.

MTTs help understand coherencies, causalities and pathways by decognplosm into a
set of key monetary transmission channels (MTCs) that all affect econonpotde.g.
GDP). An new systematic overview list is elaborated here that reviews impartdntek-
vant Dd « Jv (( 83U E]JA v d8e Thbleqadapwd from Mathews et al. 2013).

Table SNewly Completed Overview Table of Monetary Transmission Channels

x MTC1 Real Interest Rat& (aditional View. low interest rate drives expenditure

X MTC2 International Account, FAEset View)low interest rate drives Fx and exports

X MTC3W < Cv ¢[ "S§} | D EI § }E dAsdet Mew)eduity drices-investment

x MTC4 Financial Wealth Channéigset View)securities and income drives consumption

x MTCS5 Traditional Credit Channel (Credit View): liquidity drives bank lenidivgstment

X MTC6 Balance Sheet ChannelCrédit View. less moral hazards more &n
ing/investment

X MTCT7 Cash Flow Chann&redit Viey. nominal interest rate, CF lending channel

x MTCB8 Unanticipated Price Level Chanr@tddit Viey. less moral hazards, more lending

x MTC9 Household Liquidity Chann&redit View: less financial distress, more expenses

x MTCLO: Expectation ChanndP(ospect Viey Fisher and Cagan, prospected expenses

x MTCQ1: Money Multiplier Channel (Fractional Reserve View): elasticity of moneyysuppl

x MTCL2: Monetarism Channefllfaditional Viey. Cambridge Effect: money drives prices

x MTCL3: Governmental ChannelBiécal View fiscal money supply drives GDP (incl. debt

e JvA «3u v8 Z ]PZ3 Vv]VvP }( 8Z @& o0 )}VIUC[e u}v C %o %
x MTCL4: Behavioral EconomicBéhavioral Viey psychology drives output
x MTCL5: Commercial Banks Channel: idiosyncratic or private MFI decisions affpat out

x MTCL6: Portfolio Channel: monetary vs. non-monetary portfolios shiftscifoutput

MTG: Real Interest Rate Channélraditional View): ISLM and AD-AS modeling view

I'[ e N] e ctgroa @alaBaul

Entry: M: money, r: real interest rate, I: investment, Y: output, income (e.g. GDP), C: corsumpti
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The real interest rate (r) has a stronger impact on GDP in the long amniniithe short run
when prices are stickgis aggregate price level adjust slowlhus, effects in MTi;Gimong
the strongest of all6 MTCs, are naturally delayed and timely blurred over several quarters
and usually years, like a return on macro-investment. The effects resultingafob@nge in

rstwill slowly alter the effect ofi . through the relevant time-window, time t (Formuls).

¢
S,
N§é0?éé—é—P| Nusa =0aac2aea
U
Formulal8 Long-Term Real Interest Rate in Monetary Transmission

Entry:r: real interest rate, t: time, i: interval point in time; simplified farla to exemplify the effect

If MPachieves a low real interest rate, e.g. via QgphKkey rates, it profits investment and
consumption, including durable goods and housing, yielding a haltput (real GDP).

MTG: International AccountFx Effects Asset View. MTG comprises€( S }( S4- Z/vS
v §]}v o JuvsS[U Jvd Ev §]}v o 3P affacts FX¥&ihdhe rélatpva el

tion rate that effectuates the relative interest rate and spot aiodward exchange rate
(Giddy 1976; Sperber 2019)heFxrate effects of MT&can be also explained in the 1S-LM-
ADAS open-market model (see 6 Figure S7). The medium-term equilibriuof pueches-

ing power parity (PPP) weakens the exchange aaitbe difference of inflation rates.

2
(:°V§4 LE a (:ows;N ¢ 2F ¢ 72

Formulal9 Monetary Effect on Foreign Exchange Rate under the Law of One Price
Entry: Fx foreign exchange ratio of currency ratio A/RgHprice level of country A or B

< Cv [ /vsS & ariy ZkatheWlhternational Figer Effect states that (Giddy 1976):

:N>EPN:tﬁ£@b3:~§:g(E.(:g>5
"¢
PONA:: F5LKP @&
EI:l’:’L(Q Q WAy Q(AL 59#2 N=PAFNEE
sEE 5LKP @A
L P ENERE
¢ (: SEE E

Formula20 Keynes Interest Rate Parity Theorem and International Fisher Effect

Entry: i: interest rate in country A and B, future rate, spot rdt®,foreign exchange rate [A/B]
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Fxarbitrage converges towards an equilibrium in which the swap rate apmpates 0.MP
affects MTg and herebythe exchange rate (Fx, Fojeand expected inflation and sués
qguently export and import, consumption and tourism, by alterihg aiggregate purchasing
power of the economy in the world market. TR&rate of #ee [floating currencies, like the
Euro or Dollar, equilibrates in thex market and intersecting demand and supply for the
currencies is linked to domestic interest rates and prices of goadssarvices, only with
the exception of some traded raw materials that may adjust differently inritexmational-

ly markets and that sometimes may be more sticky (since differentigroéted) then the
Fxrate. There are manifold domestic and international factors and functitvas éventud

ly affect theFxrate: income, prices, politics, media, prospects, flow of goods and esrvic
capital, interest rates, etc (Sperber 2015). As a result, the Fx rate fluctuatesdyiami-
cally or volatile, or variable for many currencies than for example aggregate picss |
do. Capital transactions also adjust to equilibrate taylay Fx rates, but effects are also

mid-term and long-term. This can be simplified and summariktsti{ews et al. 2013):

I Njai]l ce[: (T] 2 OT[ @5 [
Entry:M: money, r: reall]vs E 8§ E S U <Wxéxchangd fate) N&:A&et export, Y: income

MTG: < Cv [ "8} | D I § v d} ]vAsset ViewMP affects the real eao
omy through its effects on the valuation of equities (stgqkdathews et al. 2013; Keynes
1936; Tobin 1969). Keynes sees a positive effect of a rising stock market katettoé n-
vestment, that is often described today as Topig MTC: if money increases, interest rates
(yields) on bonds falls, stocks become more attractive and rise, g risggriyr@and wealth

rises and drives new expenditure in investment and consumption.

. I=NGAP R<BBEAIO
NALH=?AIAJIB2KIGEFP = H

Formula2l Tobin's q Formula

Entry:q: Tobin[s <U u &I § A op }( (]JEues ~« 00]VP % E] U 3¢8SNBVA op
net present value), replacement costs (e.gagfreen field investment substitution or book value)

i
| [ee F5,G [e $Jae 5 [ce M[ce + [ce; |

Entry: M: money, L: liquidity, B: bonds, &5 |«U «W d} ihvdstmdot, MWGDP
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MTGC: Financial Wealth Charei (Asset View)According to Franco ModigliarMP affects

the spending and total consumption also of durable goods wheckgtoices rise, which is
thought to increase with thegerceived long-run wealthof an economy (Mathews et al.

2013) though it may only be a short-run effect and could be newtealivia circumstances.

I'[e Zcaopa Aacad®:BATHPD.[Rob¥%s vkakeeuxo@cb®r; [
Entry: M: money, P: price, C: consumption, I: investment, Y: GDP

MTG: Traditional Credit Channel (Credit Viewiquidity drives bank lending and output
Bank lending channels benefit output because more deposited savingavaitable for
lending, investment and durable consumables, like residential houditadhews et al.
2013) Asymmetric financial information benefits the MFIs that actAas fors of scale
v * }% [ ]Jeredizand financial markets (Mathews et al. 2013) acting via: let siz

term, and risk transformation (Sperber 2015) and the money creation maktifBorgens
et al. 2014). Newly created money mainly enters the real economy as loamsnegtest.
The CBs reserve accounts at the NCBs increase (due to the ECB operatined wuilhe
Structural and Operational Framework of the Eurosygtamd fractional reserve money
multiplication allows for higher volumes of TA bank deposits, loaistlus more inves

ment, consumption and GDP (with a smaller monetary base):
/| [ NAOANRAO [ >=JG @QALKKBEROERIRKHD|[& + [ % [ce ; |
Entry: M: quantity of money, I: investment, C: consumption, Y: GDP

This effect is thought to be bigger in the euro area than in the @dSitierits a stronger
bond market. In 2011, total bank loans in the euro area made up almost a#2BP and
only 55.6% of GDP in the US. Loans to non-MFI were after all 52.4% wf t6®Eurozone
and only 22% of GDP in the US (Mathews et al. 2013). Additiotilgffect of MTgis

also more dominant for smalt and medium size enterprises (SM&hile larger firms have

other, better, i.e. more affordable channels (e.g. stocks and boiMigihews et al. 2013).

MTG: Balance Sheet Channel (Credit Viestpcks reduce moral hazards and drive lending

/| [ee OPK?G [ce" B EDMIP SKNPD [ce IKN=H D=V=N@ Joe HAJ@E J(
Entry: M: money, I: investment, Y: GDP, moral hazard and adverse selection
Like forTo]Jv[e <« SZ -teii€Hexct could be neutralized by the effect of the long run.
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MTG: Cash Flow Channel (Credit Viewhe cash flow channel assumes that MP candiow

the nominal interest rate i and improves the balance sheets of fantshouseholds. This is

thought to reduce moral hazards, to increase lending and to drive imeygtand GDP.

/| [,e E]Joe 2=0D BHKS [ce IKN=H D=V=N@ Jee HAJ@EJC |
Entry: M: money, I: investment, Y: GDP, i: nominal interest rate, moral hazard and advertmse
Like previous channgk D ghas a short-term effect can be neutralizecthe long run.

MTG: Unanticipated Price ével Channel (Credit View)nflation can drop the debt burden

| [ 250ad2 BETA@ @A>P ]a =OOAPO [ IKN=H D=V=N@ ] h

Entry: M: quantity of money, debt nominally fixed, liabilities of firms in real terms

MTG: Household Liquidity ChanneC¢edit View: householddliquidity drives GDP

/| [e DKQODRBB®&O?E=H =OOAPO [ce BEJ=J?E=H @QEOPNAOO ]
Entry: consumption of durables and housing, M: quantity of money, Y: GDP

MTG: Expectation Channel$¢ospect View Fisher, Cagan, and expectation models

Forecast of economical, political, and monetary development drives economic behavior

MTG1: Money Multiplier Channel Reserve View Fractional reserve lending effect

Money creation multiplier drives money elasticity arte-amplifiegloan market effects.

As the same effect can be yielded in a full-reserve system it can bedemtbias a zero

sum effect at best, but generally a negative effect if the channel opetstsyv 100% effi-

ciency, which is impossible to achieveS ] SZ e Zv P 8]A Ju% § Z vv O]
economy. Positive impact arises only due to a higher elasticity of the mopgfysand due

to private non-governmental spending effects that can be easily compedsat a full-

reserve system that works at higher efficiency and effectiveness due to no argriesses.
MTG2: Monetarism ChannelTraditional View: Cambridge Effect (money drives prices)
Money E]A « %o @ Y+ 948N stimulates short term and nominal GDP growth.

MTG3: Governmenal ChannelsKiscal View. the public sector effect on GDP, spending

Government spending increases the money supply in the real economy, especid#ptvia

MTG4: Behavioral Economic Channd3é€havioral View: psychology in marketsn output
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The psychological and behavioral part of MP influenced economic decisioangnak

MTGs: Commercial Banks Channdghe MFI-networks form an own decision makimg i
stance in most MP MTCs and are influences by private and idiosyna@tbest The comf
dence of CBs and other MFIs and their (very own) risk perception abeto trends (and
entities) can much influence e.g. the granting of loans. The CBsiehalso depends on
the homogeneity or heterogeneity of CBs and other MFIs in the currency eugaHuo-
zone is very heterogeneous). Diversification, or the market power of the banéspn the
microeconomics of the individual settings (local demand, supply) désogrole MTGs
also comprises any deviation from perfect competition and profit maxinuaattrategies,
v 8Z Zo A o }( ]*8E] ps]l}v }( EV]VP+[U }vEES o }VAE]% 3]

MTGg: Portfolio Channelpreferences between monetary and non-monetary portfolios

Portfolio shifts can play an important role on the financiatisgtof firms and investment.
/ Y%
P L NaN'éag;
Formula22 Portfolio Money Demand Functio

Entry: rs expected real return on stock W A% § €& o €& SuEv }v }v b «<W KL
flation, W: real wealth that can be approximated by income, -/ +: negative sitip® role on liqud-

ity preference for real money balances, respectively

Money differs from other assets in its risk+return ratio (Mathews et al. 2013). Its nominal
rates are often fixed (e.g. for 1-2 years, or longer) and are only exposed tcskhef rinfh-
tion and default, while other assets also depend on diversifiable amddiversifiable risks
likebeS ~th&general market risk that arises from market exposuré)s can be conpe
tualized as shown in Formu22 (Mankiw 2014). A comparable and related portfolio theory

]* IVIAv « &E] u v[e YdBidadyZrtratiudec earlier (see Formul@).

2.4 Empirical Monetary Policy Research

2.4.1 Empirical Monetary Policy Theory

Empirical research oMP is an applied science. A great body of work has focused on the
Federal Reserve System since its establishment by the Federal Reserve Act in 4913, th
Bank of England (BoE), and other traditional central bavkeh less independent research

is available for the much younger Eurosystem, established in 1999 (sard2214.9.
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The comparison of a variety of international monetary systems and thaictefin ecom-
mies is an importantiscipline of empirical MP research. Peculiar trends are revealed and
specific lessons are also learned from country casgs hyperinflation in ancient Roman
Egypt, during the French Revolution, the US Revolutionary and Civil WearlynSoviet
Russia, The German Weimar Republic, Hungary after WWII, Brazil in the 90s, Mugoslavi
ME]JVP §Z hE }C }SSU : Moitvlpst décdigb $4}vh<[s & thélistEuv ZU
is long and spans thousands of years. Also data (see overview on www.apdiamd)) from
many country specific cases allows to extract and research meaningful atformand an
understanding of macroeconomic dynamics, causes and effects, to improve MT (Hanke &
Krus 2012; Hayashia & Prescott 20@pirical research of the Eurosystem is one of these
very important prototype MP cases and its functioning and performantlehave a huge

impact on other central banking systems that operate in many countreziivwvide

For example, inherent to hyperinflation cases is: (1) a higher and rapwtig@ money
that is not covered by economic growth; (2) coinciding wars anigad instability, (3) ill-

advised fiscal policy or very high indebtedness or other liabilitiediaadcial tensions.

The EMU represents a unique case to study the MP effects and MTseterageneous

country group with a monetary uniodZ 8 Zupe+S[ %}0]S5] oamQooidaly cawoC v
verge. Much empirical MP research exists with different roots (Keynes 1928|d3cet al.

1939; Friedman & Woodford 2010; Friedman 1968; Friedman & Schwartz. 1863) C [ U
empirical MP recommendations go back to Knut Wicksell who suggestedethiaalcbanks

*Z}HO o+ 8 Zv SUE 0 E § [ $Z & 3 Jol]l( (D S]E 3}} o}A dvA
rises, if rates are too high inflation would fall (Bernanke & Mishk@/)19This traditional

view is still found in many or most recommendation models, MTs, or relgs Taylor

Rule). But empirical research also shows that a low key rate and too baszh money

could hamper #nancial stabilityf by causing crisis, mainly because of unfolding too much

extra leverage in fractional reserve banking that then strives to store PP spexilatively.

2.4.2Normative Empirical Models and Empirical Theories
There is a huge amount of different normative empirical models and erapitiheories
published so far - some started as generic and graphical models and aadeghly soplst

ticated and complex MP computer simulation, econometrics tools, iptiedh systems and
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reference rules and frameworks (Friedman & Woodford 20I@ple 6 aims to give a brief

overview of some of the main findings, models and theories that haveredaver time.

Table 6Normative and Empirical Models of MP

x Optimal Control Theory (OCT), discretionary MP, Keynes models (Keynes 1923/30)

x Friedman refutes OCT and suggeBisnple Rule Approach (SR¢&yiedman 1948)

x Flexible prices and sticky price enter the models (Keynesianism, Monet&fisin,

x Descriptive functions for MP (Dewald & Johnson 1963)

x Dornbush[* }A E+<Z}}$]vP u} o }( DW v /EDdmnbish 1876 (( 3

x Comodekd functions of fiscal policy and central banking (Fair 1978)

x OECD Interlink: short-Keynesian-long-neo-classical (Blundell-WigahllL684)

x A Fed-reaction function of MP in response to economic data (McNe&&&) 19

x d Coydae[ MP to stabilize output and prices (Taylor 1993b; Taylor 1979), (The
Taylor Rule AMonetary Rate Model)

X Multi-equation international empirical models (Bryant et al. 1993)

X Inflation targeting (Bernanke & Mishkin 1997)

X Quantitative evaluation of MP rules (Rotemberg & Woodford 1997)

X New Keynesian Philips curve with nominal rigidity (Clarida et al. 1999)

x Econometric robustness analysis (Levin et al. 1999)

x t}} (}E [endral theory of micro-founded rules (Giannoni & Woodford 2002)

x New Keynesian model and analysis of MP (Woodford 2003)

x Policy projection model tools (Svensson & Tetlow 2005)

x Nominal rigidity models (Lawrence et al. 2005)

x Simple rule approach can be helpful, but OCT is also needed {IMZI7)

x DSGE(+VAR): dynamic stochastic general equilibrium model, Keynesian model also
based on price and wage stickiness, combining rational expectation anteate
nomic foundation, to evaluate MP welfare effects (Rotemberg & Woodford 1997)

x ECB-DSGE: a DSGE model for MP in the Eurozone (base on Smets & Wdi)ters 201

x Taylor model in Eurozone and foreign exchange rates (Molodtsova et al. 2011)

And many more sophisticated models that tackle a specific question.rtemily, they all

fail to fully resemble the real world economy as they are not holesticugh and cannot

cope with all important complexities - also due to a lack of data. Negkass, they bear
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some ultility for predictions of more general trends, or assist in basitapplied research
guestions. Some make risk assessments more feasible, or offer a general refedencs

model the likelihood ofnacro-economical trends based on statistical analysis former data.

Several rational expectations models appearelS E $Z S& ve]S]}v }( $Z h~
Great Inflation of the 70s to the Great Moderatiorh€ey already resembled the new thn
ing aboutMP seeking price and output stability (Friedman & Woodford 2010). Mostaiso
are to be regarded as reductionist tools that may help to model andyb-fraction of real
world events and until today there is no precise holistic model thatintegrates efficia-
cies of all MTCs, except maybe the basic preliminary first-try multi-matrdemaf this
study (see 6.1 Figure S18). Thus, MP decision making furthermore relddsanthuman
intellect that is only supported by mathematical models and t@dj. inflation targeting),
theories (Keynesianism, Monetarism), or MP schemes (e.g. Taylor rule) to still @mtadyn
and empirically deal with specific monetary scenarios and situationsiding MP CM (cri-
sis management). MTCs can be optimized and used separately, but foreMRrikgated
impact of MTCs also makes a holistic-integdatet A} E | Z «3]u Se§sentiét to esti-

mate and score the overall effects of MP to stabilize prices and ecorgvowth - at once.

2.4.3Inflation Targeting

Since Fisher and Friedman, Monetarism has (re-)gained much momentuviPfand cen-

SE o nmrdated priority, i.e. the Fed, BoE, DB, and also the ECB, was readjpsted
wards the goal of maintaining price stability in the medium term, als@ asajor rule:
achievable by controlling money supply more proportional to economipuiyin axioma-

ic accordance also with Keynes and QTM (see )2.Blts type of empirically derived rule
for MP that has become an implicitness was later standardized and globallfu & ]v (o
S]}v § E RB&hamké & Mishkin 1997). It became a more general rule for independent
central banks around the world: Bernake and Mishkin defined as itsreggaents: (1)tar-

get series definition, (2) target level definition, and (3) target time horid@@arnanke &
Mishkin 1997). The ECB has specified it as: HICP, below but closeitoti28medium
term, as its performance benchmark. The HICP rate is more relevant on a yearly hasis, bu
the ECB still lacks a more precise definitiondédium term[to be ascertained. Coinci-
dentally, slightly before the Euro was launched in 1999 a peakRofddearch publications

was reached that proposeZ |v(o S]}v S &P Sfhedld (Haldane £998; Lowe et al.

1997; Bernanke & Mishkin 1997; and all related references within tivesks).
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In open economies there is also model evidence that inflation targetiogld not be pe-
formed too strictly in the short-run (Ball 1998), as it might caflisetuations in output ad
Fx rates. This hypothesis is not empirically proven yet, but seems ta pitay role for ECB

MPs decision making, or rather shoun price fluctuations also escape its direct control.

2.4.4The Taylor Rule AMonetary Rate Model

The Taylor model represents a simple rule how central banks shespdnd to the moe-

tary and economic settings to achieve a good performance of price stabilityoatpait.

This approach has had significant influence on méRydecisions till today (Taylor 1993a)
kU Fdapprr e F &saugpe

Meel € EN —E tu; E n :PDA KNECEJ=H NQ
QUG

kU FdaupdSrr .8 F &oar
9@aU@é$ | E ?Oaueg

NMeeede & E N E U-H Gosoa 'L=N=IAPNE? NOQ
avge

Formula23d Co}E([*s Z % E + v3 3]A D}v 8§ EC W}o] C Zpuo

Entry: ryrc key rate (e.g. central European rate, main refinancing rate, or in the US the real fed
funds rate), r: real equiligfpu (pv « E S U <« \Wgef Wflatidn] fardét ¢e.q.i D <2%), y: GDP,

W JUE% pHE P % 1} ((1]1vs ~ ( po deffiiant Wefaditp)o $]}v P %o

If the Butput gap[~re ~8Z o | Z]v }viu] % }S vS] iocreasesuli®@ o} Cu
key rate decreases to allow for more investment to close the full employmapt If inf-

tion is above target then it is suggested to increase the interesstatsoak liquidity out of

the money market. It is possible to extend this formula to build{farecasting model using

a temporal feed forward loopral a parameter that describes the effectiveness of how the
central E $ (( 8« 8Z «<«p]o] EJpu Jvs E c<ketidadimevhorizcohvid SZ u &
An inherent short-coming of the Taylor model, and all Taylor#ikelels, is that they are

not suitable for zero nominal lower bound (ZNLB) interest sgéti(fsee 2.4.5) as the key

rate (MRO) usually } < v [t8rn negative, nor market interest rates. Another drawback is

the requirement of a standardized parametric model but parameters may bgmainded.

This may lead to corridor of recommendations that might become too eaguunproven.

New Keynesian models circumvent some of these issues (Eggerston & Woodford 2003).

d Co}E[* u} o0 ]e iues o S}A & < }% v-rurwnilatipre (Bl 1998).10}v P
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2.4.5The Zero Nominal Lower Bound (ZNLB) and Liquidity Trap

If the overnight (or even the short-term) nominal interest rategiai or closer to zero, se

eral famous monetary theorists and macroeconomists have argued, the central bank has
exhausted its capacity to stimulate economic growth (Eggerston & Woodford Z06i3).
complex of problems is referred to as th€eynesian liquidity trap(Keynes 1936; Hicks
1939) a result of the zero nominal lower bound (ZNLB), also knowaeraslower bound
(ZLB). Since the interest rate cannot drop below 0% - the natorainal interest rate of
cash, and due to collective MFI behavior to not lend money for a negateest ratesto

the real economy (due tdillow-banking), only for other MFls, e.g. the interbank lending
market where 1-3 month EURIBOR rates are negative throughout 2015. Some erv¥ical

research exists about the ZNLB in the euro area, e.g. (Protze 2@DBfarences herein)

In turn of the economic downturn of the FC in 2008 - the worst reocassince the Great
Depression (Beblavy et al. 2011) - once again directly and solely dau#eelfinancial se-
tor -, the US and Eurozone, and other central banks, were taking unpreeeder@asures,
standard (policy rate and overnight liquidity) and non-standardoasti(any other opex-
tions), and until today lowered their key interest rates to closez¢éno. The legal frag
works of the Fed and the Eurosystem comprise instruments to gr@vnbnetary base
even at the ZNLB, e.g. via outright monetary transactiQts, buying foreign currency or
assets (securities, bonds) or by making almost free loans to MFls, (see 2.1.5).cBalud
be bought from the secondary market, and if still needed even from a semi-secandary
ket, as Buyer of last resorfto refresh the currency in circulation to act deflationary and to
stabilize the economy - aspart of the [+ uv § 24.3). Additionally, a central
bank can manipulate the price level by announcing MP actions tlaente expectations

of future prices or interest rates, but only little scope is feft the standard MP operations.

Friedman and Woodford have rightly proposed dropsZeflicopter Money{(Reichlin et al.
2013) If economic incentives are not undermined they indeed represent a kefiasualBut
the non-governmental sectors need to benefit equallyy, o]tegf®}v C[ « ( ]E &E} %o

all people (e.g. financing a tax cut for investment) is an appropriate megingéke 2002).

Empirical evidence supports the view thdP of a central bank can be as much effective as
before or without a ZNLB. For instance, the federal funds rates (flSR)een at the ZNLB
since 200§+ Z(}EA & Pu] v [}( 382 & v ]38 ngiasy and figchAv $Z
policy were effective till 2010 with regulative potential (Swanson & Wiki2013).
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Empirical ZNLB research also sources form the lessons learned in countries cases like J
% Vv[e Z  tr]tbvost decade. Empirical studies of econometric models are oibéen
reliable at the ZNLB or liquidity trap: for example the Taylor and Tikéomodels }v|[S
work at the ZNLB, as the central bank has to regulate the market&onastandardopen
market instruments that are not an integral part of such models (e.g. se4)23ome New

Keynesian models can be used to circumvent some of these significant sse&s4.4.

2.4.6 Keynesianism, Post-Keynesianism, and New Keynesian Models

The term Keynesianism was coined when John Maynard Keynes published hiseseinal
economic assays in his General Theory of Employment, Interest, and MorkE33n
(Keynes 1936), during the US Depression that followed after | dpu « C[e '"E; § &
aside also a financial sector and monetary system caused crisis like almost-alhne®-
nomic crisis so far. This also happened behind the background of ateeffeconomic tu-
bulences like fluctuating output and high unemployment, whathtogether urged fora
better economic and monetary theory and thinking (till today). ldend that fiscal and
monetary policy needs to be harmonized, coordinated and adjusteprovide for better
economic settings, conditions and times (Keynes 1936). His main propositevaslater
summarized in the Post-Keynesian Hicks@&iM model (see 2.3.5) and Post-Keynesianism.
According to these hypotheses governments should takér@ader approactianda more
modern responsibilityfor economic stability and growth, also by extending public sector
spending when needed in downturns: e.g. if required by demand, econamsioess cycle,

recessions, temporary instability of the economy,®@henever markets fail otherwise

The General Theories (Keynes 1923; Keynes 1936; Keynes 1930; Clarida et al. 19@9) provi
compelling micro-founded evidence th& P} jov Evu vS <% vpiyetally fequired

to manage economic fluctuations in the short-run, especially in igiations, like a e-
cession, and also to set the stage for potential long-run growth. Cdvdirats can act faster

but fiscal policy is more robust to stabilize economic fluctuatidevertheless, this bears

the riskof lacking sound economic incentives: to efficiently and effectively providiey wtt

a good cost-benefit ratio, in comparison to utility and produtyindriven types of privat
investment. To accommodate and respdits point, Keynesian Economics steadily urges

for low real interest rates to foster private investment and private castatk formation.
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Post-Keynesian Economics also argues #hhigher government spending in a recession

o =< §} Z EVA JyP 3pogressively revitalizes the economy via a government
spending multiplier effect (Formul24). Thereby, it severs as a powerful monetary gan

mission channel (MTC, see 2)3@enerally it should be higher in a recession to stabilize the
domestic market known aZ E <} uE @& JvdhilpviRcglvpolicy should be contracted

in times of a boom (Keynes 1936; Mankiw 201453} A}] ZE }uE E} A
} 1 SAriedman & Woodford 2010; Keynes 1936; Clarida et al. 18@3pite of its unamig-

uousness and simplicity this canonical rule is not alwaysietiole.g. Greece 4.1.1.1)

< _—°  .BEO?=H IQHPELH F/Z%'P—TI HPELHEAN
i) SFI2% o Q "‘Z_‘BSE’fl"fz%'" QHP;

Formula24 Keynesian Fiscal Multiplier and Tax Multiplier

There are severaKlew Keynesian Mode[shat are based on theKeynesian Framewoik
for example the ERB/US modgthat became theZA}EIZ}E+ ofid w[SE o VI[e
board staff (Svensson & Tetlow 2005), oy} (}& [* < Cv ] Vv '"v (E 0o dZ }EC
(Giannoni & Woodford 2002; Rotemberg & Woodford 1997; Woodford 2003)otedt big
models that are used fo@ptimal Policy ProjectiorffOPPs). The New Keynesian FRB/US
model incorporates rational expectations and is used in forecasts, mgdstianarios for
MP, generating alternative Greenbook simulations with extensions, and pidpakests.
The model is not used for official Greenbook forecast that remalgmental (Svensson &
Tetlow 2005), but serves widely as MP tool. W¢dE [+ v A < Cv «huadamie E
model for MP is another widely acknowledged basic model of the-Reghesian Frae:
work (Woodford 2003; Giannoni & Woodford ZD0An example is the New Keynesianl-Phi
lips Curve for which intertemporal IS relations are used, likp§iZ E ZE A < Ca ] v u}
o {Clarida et al. 1999) (Formu2&). But all publishedu} o+ & u Jv ZA}E! ]Jv % E} P
&LayF F; EUe,sEQ :=CCNAC=PA OQLLHU;
UL 'UssF &EF '&osF &; :=CCNAC=PA @AI=J@;

Formula25 New Keynesian Phillips Curve and Intertemporal IS Relation

Entry:y: log output, «: period t inflation rate,;i period t nominal interest raten W ¢ %0 % 0C, } ((] ]

u, (Eg@heral disturbance terms

Nearly all Keynesian and Post Keynesian theories and models are based eresefué
system, incompatible with fractional banking systems, and fully dysturad to measure
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inefficiencies or effectiveness ECB money and MP: a flaw that is not ovetstihday.
New money, of course, always has an effect and can be efficiently usedl'da Mor not.

Although this is known since a long time and in Keynesianism it wiabiorgotten today.

2.4.7Monetarism and Neo-Monetarism

The term Monetarism was coined for the works of Early Monetarist IrvitgeF(gspecially

Fisz (E[« Yeduatiah }( A& Z Wbt @lso: Fisher Effect, Fisher hypothesis, Fisher E

fect, Fisher separation theorem)(Fisher 1930), and Milton Friedman and Anwar@dhom
University of Chicago, who had to (!) (re-)procladZ § Jv(o S]}v ]* u JvoCe- Zu}v
nomev } v[ Umoney supply affects prices at least in the long-run (Friedman & Schwartz

1963; Mankiw 2014)Friedman even believed in a ca. 1:1 relationship of money and prices.

Since then Monetarists deduaes main function ofMP to regulate the money supply in a
way to maintain price stability and adequate interest rates. Seeminghpsite to Keyns-

ian Theory they generally discourages from higher governmental spending due to ds effe
on inflation, and theZ ( } A-opwv[effect: when government spending competes with pri-
vate spending about resources such as money, driving the real interest rgt&iegman &
Woodford 2010; Friedman 1968) /v spu Z (}Eu Z E} A rgpisiyaufdi private
investment and economic growth in the long-run. Friedman, like mostdWorst experts

clearly advocated a full-reserve banking system (Goodhart & llling 2003; Friekdi@n

2.4.8 The Dichotomy of Keynesianism and Monetarism

Today, professed or not, the two Schools of Neo-Monetarism and Posegiapsmcon-
tinue to be highly influential, also with respect to the empiripalt of MP and its focus,
interpretations, and recommendations. They oblige each other, convergéhe generic
rules of the Quantity Theory of Money (QTM) (see 2.3.2), and differ ontlyei specific
weighting of factors and laws. There is still the view that monstgrefer to assume a
constancy of velocity and output in the short run, while Keynesi@more business cycle
focused. Monetarist and the Cambridge School assume that inflation isyrdninen by
money supply, while Keynesians agree but comprise additional models anddfype-

tion in their theories, e.g. demand driven inflation in ISLM models §ség&ure S7, S10).

Both schools of thought empirically and theoretically agree & has a short-term inft
ence on the real economy, due to temporary nominal price rigidities, andgatkerm effect

onprices, v }38Z Vv[§ <QTM MbBetarism has its emphasis on the value of tight
Page |57



2 Introduction, Background, and Monetary Policy Revie®.A/ 2.4.9

MP and gives priority to price stability as discrete economic factor thapetp growth as

its narrow objective. Keynesianism also supports price stability but empgsasiore the

role of fiscal policy, interest rates, output and the level of employnenfirst-order goalq

that act in concert and have to be comprehensively modeled anddadlin MP objectives
(Friedman & Woodford 2010). A difference in emphasis between Neo-tdose (Romer

& Romer 1989) and the New Keynesian Economics (Clarida et al. 1999) is foundhgegardi
both expansionary or contractive fiscal and MP, and concerning the caghbination and

concerted actionn different contexts of fiscal, economic and monetary policy.

One crux of the matter is the quandary of achieving optimal figndl private spending by
providing the right monetary-economic environment and incentives, comt@mtly improv-
ing the globally competing local factor. Still both schools are knowrthfeir opposing
claims, and these dichotomies have educative value: crowding-in (Keynesiarspws.
ing-}us ~D}v § E]eSeeU Zu}lv C } ov[8 u 88 E[ ~< CV ] kee AeX
ists), (Monetarists), anti-cyclic growth stimuli (Keynesians) vs. priofitprice stability
(monetarists), guided market development if needed (Keynesians) vs. oalyntieket k-
velopment (Monetarists) coordinated MP and fiscal policy (Keynesiansjepeindent MP
(Monetarists), and so on. Today, positions meet along the scale somewhtre middle.
For example, monetarists also re-introduced QTM, money balances, liquiditgremee,
and Friedman even also proposedZau}v § EC v (] o (RrEdraai\ 3938

2.4.9Independent MP Research about the Eurosystem

The ECB has a scientific island position in the field of empneésalarch about the
Eurosystem (ECB 2011a; ECB 2004; ECB 2015b; ECB IB)1Wa)pillar approach (ECB
2011a; ECB 2004; ECB 2015b) tracks and researches the economic and monetapy develo
ments, and several detailed reports, bulletins, ECB working paper serias By more-

tary and economic developments are released every year (ECB 2blby@ver, due to its

close relationships to authors and researchers, and due to its prgdéition strategy the

ECB, like most other central banks staff, has to be consideredoasletely biasedd-

wards its own short, medium and long-term objectiye€entral Banks or MFIs owm-r
search studies cannot be considered as independent or unbiased reseangtinagpal

agent problems arise (Ross 1973gnce, all data and sources, reviews and bulletins, trends
and coherencies must be independentéselaborated. v. £S EvV 0 ¢ eeu vS }( SZ

research was conducted only &] v A Jrémiftance work for the ECB (ECB 2015b)
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For example, the ECB has reviewed its own condubtRsf since 1999 (ECB 2011a): ihco

cludes its outstanding performance until today, despite all economickshdbis research

review is going to uncover the true performance on prices and GDPinmdependent way.

The ECB also claims that thereaZ |PZ }v(] w §Z & 8Z u EIl 8§« Z A Z( ]5.
e § (Eu]v §]lartam}pnce stability (ECB 2011a), in the medium term. However,

the recent devaluation of the Euro against the Dollar has much increthsethctor costs

for import-sourcing industries and partly also for import-intense constion. Tre need d

the expanded asset purchase program (APP) and the Euro Crisis have also caused reason

ble public doubts on the sustainability of the Eurosystem. Econatabilization, job nma

ket trends, GDP and investment targets post FC are didp insufficiently achievefl

Besides the overwhelming amount of own central bank research there is als® isoat
pendent research: Thmajority of all comprehensive review works that systematicadly r
search monetary trends and developments in the EMU are only spanning daial880

till 2003 (Angeloni et al. 2001; Issing 2001; Ehrmann et al. 2001; Peesi8arets 1999;
Cassola & Morana 2004; Faust et al. 2001; Gerlach & Svensson 2003; Ehrmann et al. 2003;
Peersman 2004; Clausen & Hayo 2005; Mojon et al. 2002; Chatelain et al. 2002; Gaspar e
al. 2001; Angeloni & Ehrmann 2003; Sander & Kleimeier 2004; Aarle et al. 2003; Angeloni et
al. 2003; Welfens 2001; Muller 2003; Cornelius et al. 2000; Meeusen 1999; Masson et al
1997; De Haan 2005; Pelkmans 1998; etc.). Most are all published aroututrihng mil-
lennium. The majority of reviews}d/[§ }A E &fant fec¥a} trends in the EMU.

Z ] « (blkéations associated with the ECB or ECB affiliated authors have rewedded

cline in the money multiplier, an increase in the pass through spreamhe year delayed

effect of interest rate changes on prices and economic activity, and a half yeat effa
changed monetary base (Peersman 2011; ECB 20&8fhyed facts in the euro area seem

to resemble those of the US Federal Reserve System, such as aggregate monetary and real
variables, and only some specific deviations in disaggregate loans and depodibsirate
(Giannone et al. 2012). Mangsv %o*Z}Se* }( €kist thaEd@ pot try toreveal

causes or efficiencies but represegetailed snapshotg ( § E (ECGH 2015b; ECB 2015a).

There is one independent research review that also reviews the EMddain only from a

central bankers perspective (Cecchetti & Schoenholtz 2010): it separatelgsisddICP, G-

Bonds, GDP, yields, and current accounts trends. Additionally, onlyn@epandent books

have been published about the topic: Although very interesting workst miothem clearly
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have a different focus than this analytical review here and only secondawver, review or
analyze the main coherencies of the monetary trends and MP transmissiba EMU, nor

do they try to evaluate the efficiency and effectiveness of MP, or do theytrgueal the
functioning of the MS and its causes - the most important paiB research (Goérgens et

al. 2014; Hamori & Hamori 2014; Mercier & Papadia 2011; Haan & Berger 2010; Beblavy et
al. 2011; Tamakoshi & Hamori 2015; Ehrig et al. 2011; Tsionas 2014; Hummelizebs B

et al. 2014)But they are informative of how MP is still taught today.

Several works have researched the influence of the US MP on EMUingcitel MTC
mechanisms that act via théxrate, commodity prices, short-term interest rates, and the
trade balance, among others (e.g. Boivin et al. 2008; or Neri & Nobili 2046/ 2009, the
pass-through (PT) has been correctly reported as inefficient @ld8), but inefficiency
was not correctly estimatetd S Eu ~Z Vv}S }mé corxludatddppropriately
PTFinefficiency is of course much higher than the sole difference in &Very commonly
found ps pv %S 0 Ze ] of M Jreséarch [inefficiency always must be esti-
mated or concluded. This most relevant study also correctly tests for hormeitgeim the

EMU and finds - also in line with this study - persisting subr@ptieatures (Blot 2013).

Another study finds a significant relationship between the majanetary aggregatesni
terest rate and economic acttyi (Kapounek 2010). Furthermor@&oney exogeneitycould

only be found for the monetary aggregate; M @ney endogeneityhypothesis was ver

fied for money aggregate Mand Ms (exogeneity was rejected at 5% significance level)
(Kapounek 2010)The causality was proposed to stem from economic activity that pulls the
money demand and then supply (Kapounek 208@me interesting but basic and prelimi-
nary models are published for the Eurosystem, e.g. different types of Kégimesian DSGE
models (Chen et al. 2014), but they also cannot provide a comprehensilstanding or

modeling of the real developments and still serve only specific basearch questions.

In summary, an analytical review that provides tBe&y picture of the monetary euro area
trends still remains much elusive. Most related books and reviews halyepantially co-
ered the core trends, coherencies and topics, and only very few recemtwgwaxist, which
are also only very scarcely empirical and mainly non-evaluative. Without ary, dvalia-
tion of the efficiency and effectiveness is the most important part of riedearch, like for
any other economic or business field. The much-biased MP research of todgdhias
huge risky knowledge gaps. This reseasstiew sets out to begin with closing these gaps.
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3 Materials and Methods

3.1 Materials, Data Sources, and Software

3.1.1Databases and Data Retrieval

If not otherwise stated differently, data was extracted from of the istatal data wae-
house (ECB 2015c) of the European Central Bank (ECB) or Eurostat (EQddstédr2the
euro-areal9 (changing composition), or euro-ard&- (changing composition), or world
bank (WB 2015), or Fact Book (CIA 2015) and was processed, standardizedized, and
chronologically time adjusted (to achieve compatible and compiietia with fully matb-
ing time data) with corrected mean and moving averages. A huge amoundaioadl! in-
formation of database sources and statistical methods for all figjisegiven in the Appe
dix (see chapter 6 and 6.3). ECB sample design was adapted for theagiéls. (Software

tools are given in the next chapter (3.1.2) and statisticalhods are given in section 3.2.

3.1.2Software Tools

Microsoft Excel 2000 (2007) - also based on (Griffiths 2007), Microsatt 2090 (2007),
Microsoft PowerPoint, R (3.1.3), Mendeley Desktop Reference Manager (1.13.8el\en
Ltd., 2015), Origin, Chrome Internet Browser, Google and Google Scholar searches, NBER,
SSRN, Hidden Markov Chain Probability Modeling was performed usingdiresafi Excel
platform and ModelRisk (Vose Quantitative Risk Analysis) and Excel, Mi¢tos@tPoint,
Gretl, Gauss-Markov modeling was further processed with Microsoft excel }(26€mi-
guantitative ISEM-ADASmodeling was performed using Microsoft Excel 2000 (2007), Busi-
ness Intelligence Microsoft SQL server 2008 excel data and predictive anafgtEArima
model tool for excel, Excel analysis tools (regression, multivariate regressiostictadind
diverse correlation formulas), Microsoft PowerPoint 2000 (2007). Image progesss

% E(}Eu A]3Z D @ehand hnpeAdolie Photoshop CS4. Econometric functions
were visualized with Onlind/ Z C «] <[ i or&Rloites [Live-Physics.com).

3.2 Statistical Methods
3.2.1 Arithmetic Mean, Standard Deviation, Standard Error of the Mean (SEM)

Arithmetic mean (measure of central tendency, the mean of n values oﬂl’a):-g A‘["J @3V

& E] €E] Z CosectefisSample Standard Deviation (SBRL §a—5?5,5\3 @duF Y
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Standard Error of the Mearb '/ L 17;,2 ; Variance (VAR3 #4 |5 &

322W E-}v[e }EE o 4jjearRegiession Analysis
Ng 8] 8] o WWD VOCe]e ~W E-e}v[e }EE o0 S]}v } ((]]vs ™

Dependency, as a linear association of two individual data sets, was asse$§ed @ s} v |-
product momentum correlation coefficient of each array ofagX, Y), only in standard

two-dimensional setting, and according to the formula:

A _TF TSU
&ALAJ@ ALLA—4 0e@duF TEWF U
¥AS o JuF TE¥A] GLLF W

Formula26 PPMCCW &Ee*}v[e T WE} p $§ D}u vSpuu }EE& o S]}v 1} ((]
Entry:x, y: arithmetical mean of the samples, Rt E&-+}v[e Z ~ }EE o0 S]}v } ((] ] vSe

Coefficient of Determination of Regression Analysis:

Ad o %-6
6 U @5U U
4° L s F== 3

Al @suF
Formula27 Coefficient of Determination of Regression Analysis
Entry: 8 =NEPD&KBO=ILHRAAOPEI=PA@ NAGHEANGGEXE kY

Linear, logarithmic, and polynomial regression analysis were performed acgdodoon-

mon standards to reveal two-sample dependency as coefficients of determmatio

3.2.3Stationary VAR Analysis

Stationary VAR analysis (vector auto-regression analysis): if stationarity wgs/et(via
regression tests) it was derived via the difference of incremental 8erées steps resulting
in N-1 data points, or linear trend fit for dynamic sample based ehde forecasting
methods (Theil 1966; Sims 1980; Davidson & James 2004) based on time laggatedata i
vals A VAR structure to model time perseverance of a vectgrdii time series for mult

variate auto-regression is conventionally given by (Sims 1980)

cL LF T,5* @=P= EJLQP OANEAO

The basic p-lag vector autoregressive (VAR(p)) model has the form:
UL % Egtl,sE #U-6E #U-5E &TE @
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e.g. bivariate VAR(1) model:

Wal % Es#bbacoE #abbac-E & TE Q
Wad % Ec#bbac-E #abbac:E &TE @Q
Formula28 p-lag VAR (Vector Autoregression) Model

Entry:y:: vector i time series, n: VAR order number and amount of (time) lags to be included in
the calculation, AW ~vZve } ((]1 ] v3 u §E]A. edogenbusEeBdr@itAfackoy @ U A

Uae % #s #e #7 Wacos #25 #ge #27 Wacos %
mbag L g E R #Rs #3-M riqbag?qun#gS #‘%‘6 #g7rrr%ag7cf,E n6q E &J
ag % #25 #&516 #27 UaéQ?S #25 #26 #27 Wages Ya
Formula29 Matrix Form of an n-Variate VAR(P) Model

Entry: as specified for the formula aboke s Z A E ZA 00 *% ](] [ v ]Jv opu

bypass background autocorrelation

3.2.4Residual and Data Autocorrelation
Autocorrelation was assessed for VAR analysis, regression analysis, and multivariate regre
sions, or additionally and newly to characterize the real-world macroecondate sets

with respect to business cycle effects (Andrews & Monahan 1992; Newey & V8%t 19

3.2.5 v P oARCH (Autoregressive Conditional Heteroskedasticity) Test

ARCH test was performed to measure if the variance of the error (of VARIsnadd e-
gression time series data) displays autoregressive behavior. Autocorrelatiba squared
time series - i.e. conditional heteroskedasticity is measured for allelsofEngle 1982;
Andrews & Monahan 1992; Newey & West 1987). Let the first order auto-regnessi

UL #.U-sEYa @ LU
The conditional variance of a one-period forecast (E), V(y},dgpends upon past infe
mation. The conditional mean of=yAy., the unconditional mean is zero. The conditional

variance of yA3ythe unconditional variance of j3(1-A?).

The conditional variance of is thus
8:yals L YalUsL RaugL @
Hence,Z vpoO ZC%}SZ ] }( vPo [+ Z , usS} }@@Sepesik}v }( SZ

Uod WL ULGLr WAL E UAE UAES &L AF W
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Formula30 Epoo ,C%}SZ *]e d 5 }( vPo Z« Z , usS} }SECE o S]}v }(

Entry: V: variance, y: conditioning variable,;yrandom variable from conditional density function,
wW AZ]s v}]e & @& h@Eovaida proeedsd with mean zerq Ap¢ cond. mean of process),
r'w E PE «<]}v } ((] ] vSe £€initie squailed @Es@uads &f]the time series]

3.26 *"Su vSTestd(W. S. Gossett T-Test)
dZ ] v3](]toZe}][Pv © 8§ % Z}E[ A ¢« e+« C o }WtesEforhjula SS[e
- WF Y

< B #s _ 87,
v Js Js

Formula31 Basic Formula of the Gossett T-Testfof]Pv o[+ }v(] v /v3 EA o

Entry: VAR variance, n: amount of measurements, x: arithmetic mean of population

3.2.7Net Present Value (NPV)

. ! % & 9

.. + . Y

028L F%E | ZSEI,\FL + s E ,I}J@P
c@5 c@4

Formula32 Discrete and Continuous Riemann Net Present Value (NPV) Formula

Entry: -G: initial costs of change or investment, fumber of periods, t: time of the cash flow, r:
discount rate, Cnet cash flow at time t, dt: time period of measurement (viewed as continuous), r

rate of cash flow per time

3.2.8MCI (Monetary Condition Index Formula)
The MCI is based on (Ball 1998; ECB 2015b): it is adjusted as the weigitage of the
real short-term interest rate (r) and the real effective exchange rate (Fx) to vh&ie in a
base period (1999). The weights (6:1 for r:Fx) stem from OECD interlink madele|B
Wignall et al. 1984), of a time span of two years.
a a

X . s .

J_INI NE—=1 (T

J (T,
c@5 (49@5

/%’6'—

Formula33 MCI Formula (Monetary Conditions Index Formula)

Entry: MCI: Monetary condition index, n: amount of measuremendsraal interest rate at refe
ence period (1999), Exreal effective exchange rate at reference period (1999), n: amoumtovf
ing average interval time points, t: time, ECB version of the MCI index
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4 Analytical Research Review

4.1 A General Analysis of thelonetary Eurosystem

d} C[s DWe v Dde & <+<SE}vPOC Jv(Ou Vv Cos§AY 8} Z §\
(see 2.4.8): Keynesian Economics (see P(Méy/nes 1930; Keynes 1936; Clarida et al. 1999)

and Monetarism (Friedman & Schwartz 1963; Friedman 1968; Fisher 193@)4sé&e

These two theories offer some dichotomy aadlifferent focus, modefig and weighting

(see 2.4.8) of variables. Both are predicated upon the Quantity Thedvpoéy (QTM) but

use]3 Jv J(( & v8§ A C*W €E] (0CU u}v 8§ E]*Se » SAZUn})E[ |E
ey and prices, at constant velocity, or prioritize price stability, &ItM. Keynesians see

more factors dynamically at work and prioritize output and employmedP strategies.

As QTM still represents the core of all monetary theories (MT) it fssbfimportance to
apply the neoclassical QTM formula (see 2.3.2) to the case data of the MU 999 till
2015: Hence, this chapter analyzes the monetary aggregates, the velocity of mat@ay, o
and price levels that are all part of the QTM formula and serve in the evatuatibP and
the monetary system (MS). Interrelations and correlations are derived and a VA& mo
forecast is provided. Real money balances, used by both schools, and théirggfgetm of
debt formation, also in two extreme country cases, are reviewed. In generaidsée basic

trends, dependencies, and factors found are also the most importashtrelevant for MP.

4.1.1Inflation, GDP and Money Growth, and its Forecast for the Eurozone

The ECB primarily aims at maintaining price stability of close, but b2¢évin the medium

§ EuX /( 8Z]* & ( E+ 8} 8Z Dh[s V3]E i0 @ B SANEZ0]P.
0C O0}AT9 }( % E] Jv E ++«}v AEP U p@EmP JpvPew ,YpW .

However, if different time intervals or measures are chosen, the reamliook different.

The annual volatility of inflation clearly has overshot its target gpans: -0.5% (in 2009,
and 2015) or 4% (in 2000 and 2007). This is a difference of 4.5¥%gan (see Figure 3).tAl
hough these were relatively moderate and very temporary price shocks, it canibeatd
that this volatility had an impact on the real economy, causing a lo$300 growth [ca.
0.15%], albeit this effect is still marginal according to recent empiricabret (see 2.1.4).
The growth rates inter-correlate and reveal their interacting dynamicesif@9 till today.
Statistical stationarity can be shown for the data. Correlation res@teal a dependency

of inflation on monetary aggregate MR=0.39), for GDP and¥R=0.3), and GDP and HICP
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(R=0.32) at monthly interval-resolution (see Figure 3). VAR (vector agresston) and

multivariate regression analysis (Sims 1980) confess that the dependehiiZBfon Mis

highly significant (p<I®s X% X 1( " W[e (( $ ]¢ }u]l$88 Uboth Msid %o v
HICP. Importantly, a new sub-division of inflation could herebaifithmetically found in

the function of the respective regression models, probably for the fins¢ in MP research

() Monetarist inflation via the quantity of money (27%) ail Z D background]v (o S]}v]
(ca. 63%; ca. 1.3% + 0.3 bww): inflation independent of M money and GDP growth, and

(1) Keynesian inflation via output and velocity and other eff@atdy ca.10%in nef.

The results are highly relevant as they unveil that Monetargsfinl effect of (legal) money
on prices is not the case in the EMU - uncovelifagtional reserve banking inflatidiFRI):
money and leverage that is illegitimately and constantly recycled aedted by MFI$
driven inflation. The p-values of FRI background inflation are outersigsificant (Formula
34). Although the regression cannot explain much of the monthly \Vivatit is accurate
about the FRI constant and gives a rough picture of the role pfid and (chain-linked)
GDP: contrary to all Economics textbooks, Monetarism, and Keynesianism, thé kijeso
clearly and definitelydot significan{in several regression models (but still highly significant
in its background inflation constant). This is because of the rnemtenical role of ECB legal
tender in comparison to the much higher volumes of multiplied+hegal money (here e.g.
M3 consists of only 15% )1 M3 is more relevant for inflation, has a highly significantksac
ground FRI inflation constant, and on average explains only 27%latian. Thus, most

inflation must be FRI-caused, and is a result of liquréHigverage ande-cycling, not M.

===HICP (annual rate of change, unadjusted) Period: 1996-2015
14 |—mMm3 growth rate (annual rate of change) R(GDP, HICP)=0.327 i
12 | —GDP (annual rate of change) last year prices R(GDP, M3)=0.297 |
| R(HICP, M3)=0.399 |

Annual Rate of Change [in %]

T T | T T T T T T
c c = c | cend c c c c [ = c | = c c | : = c c = { o=
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Figure 3Monthly Annual Growth Rate of HICP;, ind of GDP (Moving Average)
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Formula34 Derivation of EMU Background Inflation (FRI) using Regression Analysis

Entry: Red: constant background inflation (independent of, DP, M), p-values for variables
(Mo)=0.45, p(M)=3.6*10°, p(GDP)=1.8*1Dand p(M)=4*10° R low due to monthly-noise data

EMU money grows faster than inflation as it does not represent wleamount of all real
EMU mory: in the last 16 years M 3grew approx. 5-7% p.a., whilegN% or up to 15%.
Only if the real money volume or velocity (resulting in a similar situgtorMFIs in fra-
tional reserves) is higher, a growth percentage imMuld in fact be a much lower growth
rate of a higher and hidden money volume [7% would be in fact be 2% p&ali2% infi-
tion, which is exactly the inflation rate of the EMUhis is incontrovertible evidence that
huge amounts of additional money must exist or flow. This money is veittrd from dy-

namic cash flows of MFIs, stored as private property, and escapes-siatistics of MFIs.

Astoundingly, these basic results can be even claimed a world breakgthrof MP e-
search, as no other research has found this technically simple caherdrrequires more

attention by the media, follow up research of the details, anchetary reform (see 5.2).

The financial crisis (FC), in 2008/2009, and the Euro sovereign debt crisis{EER egan

in 2012, could in fact be a direct effect of such an uncontrolag ofprivate money cra-

tion. Untiltoday, sucha steady potential massive financial fraud is not known or pridddb

The USEMU-FRI-driven global FC has hatkep impact on the apparent growth ratar-
bulences (Figure 3) of GDP; &hd HICP. The ECB had to manage price re-equilibration and

economic and financial sector de-escalation, GDP, and a@ew |W Z v |- pev * [XI

Nonetheless, pertinent monetary-economic shock waves still seem to persistilting in a
deflationary scenarigtoday in 2015. This is likely to be also a result of the FC an@lEC st
lization policy, the new level &Uwide austerity, global price referencingP o} o0 % &] JvP
normalizing energy (e.g. oil, gas), IT a@oimmunication servicefprices (for all inflation
sub-indexes see 6.1 Figure Si)ll, in comparison to past EU trends and historic inflation in
economies world-wide (CIA 2015; WB 2015), the EMU indeed possesses nudeistabl-

ity even in difficult times of three crises (world inflation 1895: 15%, 2000: 5.1%, 2005:

3.8%, 2010: 3.7%, 2014: 4%, developed countries: 1.4%, developing countries 54%), an

also admittedly,DW P v E 00C V[S }%S]u 00C «tendEBakhd@®B). « ]v SZ
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Butthe % E(}E&u v }( §$Z [« Z]v (0 2.1}3) df tlite PBCB/BURBYstem can

also be critically assessed regarding its target series definition (AgifiHaldane 1998)

besides the target level: e.g. when the Euro was introduced in 2002 thalgtam of some

stage Il countries like Germany experienced a by far higher rate of inflafpoito (25%)

than was recorded by the HIC&nly 3% were officially admitted. The media termed the

huge discrepancy unani}peoC $Z Z' GBGu v ( 08 Jv(o SJ}v[X S SZ § S]u
% E] Jv £ A+ A 0}% IVIAv « E Z]vDe&fss 20A5)ifat $]}v
perceived almost 10% price increases from 5-2001 to 6-2002, and 7% on averageswhich i
four-(}o Z]PZ & $Z v §Z [* }((1] 1o,/ W CEFguré@)Sthussan 3S]u
alternative and competitive price index is needed, and the mandate definitiedium

term needs to be specifieddZ o | }( €& o] o }E Z}%S]u o Jv(otS]}v ]v
edsub-j]v ] [ ]* *S]oo0 Po} o Z oo vP(Mahkiv 2014E PnlyvieuHICP

is accepted by the EU and compiled and controlled by Eurostat/Commi&siod23/2009).

Now, this monetary survey shall provide an overview of key facts and statingtwith
the nominal trends of all monetary aggregate (see 2.2.3) from 1999 till 2&E5Kigure 4).
The monetary aggregates;M3;grew in an almost linear fashion from 1980 till 1999 when
the Euro was introduced. From then on, nominal growth of the highemetary aggregates
became more non-linear. A slight exponential growth in the quantfitnoney was halted

after the appearance of a M bubble in 2008 at the onset of the FCEurope (Figure 4).
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Figure 4Money Aggregates MM,, M3, and Monetary Base Mn the Euro Area

Noteworthy, in 2008 at the peak of the Jdmoney aggregate bump, HICP inflation had also
soared before the FC swashed over to the EU, coinciding with a &lligrowth rates. The

FCdata also confirms, analogous to a macroeconomic intervention experimérdbave
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correlations of interdependent growth rates. Later they returnechtmore natural rate like
in a modeled shok-response curve. During the FC the growth ofavid My stagnated until
ca. 9-2011, while the natural trend ofi;Mvas slightly less disturbed, and, Bhows peaks
and many unconventional, artificial bursts that almost doubled its @amhoe.g. in 2012 and
late in 2015 (Figure 4): this reveals that the growth of legal tendestisormal, or natural.

Only a system that is in reality not MT-conform could requireianatural My growth rate.

The bubble of M.;aggregates also 1% E * v8minouZcov | VvS[ SJF&#meline

this atypical growth of M3z speaks for a possible EMU MFI involvement in the FC, while |

quidity preference for legal tender remains relatively low: ECB 15.2% vs.ZFét af GDP

(Mg). During the FC+EC the growth and volatility gfwés much altered by ECB operations.
03Z}uPZ Z ]A]-({BarnetoX®80rindics 3Z § §Z (op Sp 8]}ve }Cc-Zu}v C

§]1}v » EA] [ E +0]PZ30C o0p.2DrvaE P034)vthey ¢flEepesent the

same curves and kinetics, also as simple-sum, and also if corrected for agdretgbge-

neities: thus monetary growth might have had a role in the FC, or ecorsomin-turn.

What explains the money bubble preceding the FC? The European economy was growing
and 2008 forecasts of the European Commission and ECB all indicated duawie and

stable prices (EC 2008): Both legitimated a more loosely ECB MP beforesithean ran-

pant. For instance, between 2007 and 2009 the euro area was expected to dréatai-

lion new jobs and evefd million EU wide, dueto & PE}ASZ u}u v3pu fofwmthiio[X
was predicted to fall only from 2.5 to 1.5% (EC 208licators allowed for growing base
money but the ECB had already lost control over the higher monetary aggrelyat@ss]:

an increase in the MRO rate to 4% in 2008 only barely had an efielgk; gsee Figure 4

Some month later, indicators (GDP, employment, consumption, investmen), terned

strictly negative and unemployment rose rapidly till 2013 in theldvpdeep FC recession.

Mo strongly fluctuated in 2008 and in 2012, when it almostlded without causing any
significant effect on the monetary aggregates-Ms: again exemplifying thats Z [
claimed regulatory power and influence to controbMs via My has been lost very much
These strong fluctuations provide momentum for empirical MP research toy system

Cvu] *WS3ZC oE C EA 038Z 3% WZ]oo]&ePpe3.t)canQobeE 3]}v
stableor stringent, as seen for the exogenous perturbance ¢f Mioreover, after the ECB
almost doubled M via programs like long term refinancing operations (LTROs), monetary
aggregates even slightly decreased and thgpelak in 2012 also had no distinct effect. This
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is fully in accordance with the previous regression results of thidystbut causes deep
discords with all previous prevailing MTs and MTTs, and highly netessit new unbig®e

edresearch based on this review to better our understanding of fractiorsdmes banking.

A VAR analysis of GDP, HICP, andrbwth rates (see Figure 8an help to estimate future
trends. A forecast for GDP growth, HICP growth, agdjidwth using 12 month p-lags until
20163 is depicted in Figure: & slight recovery of HICP and GDP, 2% growth p.a., and the
annual My growth rate lingering at 5-6% p.a.. A prediction using the intriftsimes of past
trends without information asymmetry VAR-adaption [for the ECB or MB&shanke et al.

2004)is employed here, as the natural behavior and trend of the systemle &ucidated.

— 34— 1 —=MN3 [monthly change]
£ HICP (rate of change) GDP (monthly, prices lastyear)| 14
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Figure 5Vector Autoregression (VAR) Analysis f ®DP, and HICP Growth Rate

A state of the artMP VAR analysis always depends on the timed resolution of the ector
used for autoregression, like in multivariate regressions. Monthly dageecise but may
often exhibit autocorrelation features (for the statistidalsts see chapter 3.2 and 6.3), as
can be expe&d from unadjusted annualized monthly data. Especially GDP isnio#tdeby

the seasonal business cycle and reporting practices. Thus, a lower resoluti@ven out
economic business and reporting cycle dependent short-term fluctuaticensd adjusted

data, as well as moving averages are all helpful and covered here, an¢elat 4.3.1

The monetary aggregate Ms still Z o] Ao bean important indicator for EMU MPTo
understand how it connects to output (n/rGDP) and prices (HICPjcarabrrelation stul-

ies, the growth patterns are shown in quarterly (Figurer@) annual resolution (Figure 7).

Instructively, during the onset of the FC in 2008 the growth kinsticseeded as follows:
() GDP, then Mand then HICP sequentially peaked, and (ll) dropped in the same order.

Consumption fell in the fourth quarter of 2008 (not shown Her€his was followed ba
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decline in Min the first quarter of 2009 troubled financial and inter-banking market, ECB
MP crisis operations, GDP and HICP growth that recovered first, aagdrioximating its

natural level again. While Mjrowth picked up recently, HICP became slightly deflationary.
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Figure 6Quarterly Growth Rates of HICP, GDP agihthe Eurosystem, 1995-2015
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Figure 7Yearly Growth Rates of HICP, GDP agnahthe Eurosystem, 1995-2015

The drop in GDP growth rate was accompanied [B#egative presgabout economic -
spects, which intensified in 3Q-2008, on Septembét, ZD08, when US Lehman Brothers
filed chapter 11 bankruptcy and the Dow Jones has slumped -788spovhile the co-
sumer sentiment indices reached all time lows in the US and three hratgr also in the
EUin January 2009 (consumer confidence index; EC, 2009). The followingelegis to
apply: the entire economic prospects have led to more pessimistic broad-sensessisi
expectations, which in turn affected prices to avoid a crash in quarterlg figleres, which

diminished credit-worthiness and diminished; sihd hereby worsened the crisis.
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In the three correlation studies (see Figure 3, Figure 6, Figure 7) teeréisolution (data
grouping, or arrangement) has always had®E *% S$]A Ju% § }v $Zelaldn Ee}v][e
Coefficients (R), which are depicted in the self-explanatory figurdew&tr time resolution

R is higher due to less noisy data series with less business cycle depanbeatrelation.

MP today is still influenced by Monetarism and its priority ibflation targeting[ In fact,
the relationship}( Zu}v C v % E&] <[ Z 0 E th€ Mahetalst Eriedrdary
obtained his Nobel Prize in 1976: money began to grow faster than orflaind subs-
qguently money (US$) grew also faster than inflation plus output combiAedmentioned,
the same phenomenonofZu}v § E]*S] ]ecaikalse be §£En in the euro area by
simply comparing the growth rates of money, inflation, and outputsTfienomenon is

only explainable by fractional reserve credit methods that secretly reexgnsic liquidity.

The assumption of a constant velocity - the view of MonetaristsHikedman does not

pose the view of the Monetarist Fisher, who claims a non-constancglocity, due to the

following reason: technical the velocity of money should be almasdilstfor the majority

of people and non-MFIs - if the right amount of money is knowi @riking evidence was
presented here that it must be much higher). However, when Fished bseQTM he -

dicted that velocities must fall - as he was only using the tepgomoney aggregates, or TA

that never can be fully assessed (they could be only fully assessedlinnesérve system).

, VvV U % E }E] o00CU % v JVP }v AZ § Je uv\sS A2 ZE}V]C
fact approximately right - although they have opposing positions. Fishegain more -

cise, as velocity must decline ultimately, also in his TA-based QTM moddighuée total

amount of money and TAs cannot be measured comprising all property ang aks&ging

hands today.d} C[e }u% o0 A]S] * }( Z(Jv v ] o Jvs CGu J*S]J}oAXu | ]:
full-reserve system could easily solve this otherwise insolvable probkeifit. Wence, en-

pirical MP research has to use the reported fraction of money or TAs for iQddls of

growth rates of GDP, HICP and monetary aggregateg9de Figure 8). And even here - so
without using the total amount of money but onlygM- it still becomes immediately obvi-

ous that money still grows faster than QTM allow /£ % 0] o A] ZA o}TheC ] v$§
real-world reason is however a subdivision of money of (A) non-MFMKB, and (C) non-

MFIs that profit from unilateral MFI cash-flow, or privileged and selectels celief, hd-

den or not. Only (A) non-MFI money is reported in the aggregates. Alli@dditmoney

flows and fully escapes a statistical assessment, once converted into-@oetary asset.
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Coherent, the velocity must be much higher like the total amount of eyomsed for TAs.
Refutation of the Zonstant velocity assumption} ( Z]v -}Yad Ddan be easily visualized

using aggregated growth factors for QTM (see 2.3.2): by simply depicting moag@ey

gate, HICP, and GDP growth (see Figwe®8Z Zu}v § E]*$] ] &Es #ppx- C| }
ent. In the Eurozone, like in the US, starting from 1999, the quantityafey grew faster

than HICP, real GDP (not shown), or nominal GDP. Legal tendeirtaaticredit also gre

faster than the sum of the growth rates of output and inflattogether (see Figure)8
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Figure 8Vioney (M-M3) Grows Faster than Inflation plus rGDP in the EMU

As a direct consequence and implication, a new understanding of QTM/eladity of

money is to be found: (I) the real quantity of money, in fractional nesdranking, is not

known, and either the velocity of money or money must be much highan reported by

the ECB and MFIs. (II) QTM has to be treated as identity formula, ishatdo an equation,

but as long as the velocity (Morgan 2006) or real amount of money cannobitvecty
measured it only provides identity-information for a sub-fractidnnwoney; eminently, a
mathematical peculiarity of QTM is indeed that it first becomes & saientific equation

when the total amount of money and TAs is found. (lll) Veéxcaif money are a sum of (A)
regular on-MFIs, (B) MFIs, and (C) nih& /¢ % E}(]S]vP (E}u D&/ &+ }E& Z §

The simplified and dynamic version of neoclassical QTM states the failoglationship:

¢TTEE™8 ¢ E¢"2a KN HKE/HKCHKGE HKC;
KNIKNA OEILBA®R;J
Formula35 Income and Growth Rate QTM Identity Formula

Entry: M: quantity of money, Y: output, P: price level, t: at time period t
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According to QTM (Formul3g &ny effect is counterbalance by one of the three othemide
tities. As not all money is known velocities and monetary aggregates aranaityators,
and the true velocity cannot be assessed (identity formula) - meaningtf@gaall stock

data are not fully informative as the power of money is its use in diflg:found in CFs.

In consideration of the income-QTM data the income velocity oi-kif-1 money must have
changed considerably: here, money is not exogenous and the velocity of nwoneydm-

stant enough to be neglected. In fact, the velocities of money#ad-economy-indicativé

4.1.2Velocity of Money in the Eurozone and its Impact on the Realriecoy

The income velocities of money (based on AB§)-have changed considerably in the EMU
from 1999 to 2015. This represents a break with Monetarist MTs andnigidRels that do
not include these factors, and is going to be studied in more deta#, e.g. in 4.1.2. Mo
etaristf velocity of money mainly changes due to technical banking rulesadkel. One
day, Monetarist could turn out to be right, when the total quigy of money is found. But
most likely I. Fisher is again right: as the storage function of money rises, veiosityall.
Exact velocity measures are difficult to find (Morgan 2006) andooiynbe determined if

M, TA, or V is correctly measured that is totally infeasible in braatireserve MSs (4.1.1).

QTM states that MV=PY. Hence, in the EMU, the non-MFI real-econoouytyéidentity)

must have fallen to compensate for the disproportionate increas@ial economy money

(not purely real economy money due to MEFnon-MFI money that might be a relatively
stable stock and flow). This diminishinfv } B & ijcome velocity of money is predicated

on domestic income (or TAs) and represents an individual ifumcif the specific monetary
aggregate M3 respectively (see Figure 9). The optimal velocity is indeed economically of
big importance owing to its relative effect of PP on output (GDRjJtipMying the velocity of

all monetary aggregates (M) with their respective money multiplier m) yields y

(Sperber & Sprink 1990), or real kow much output an amount of money yields (as ratio).

&2 0y . 2 J)&2
Rl gL Raghpasdr——U—L 'gL— L L R
o “Ta T2 1.
N)&2 /g . L ON)&?2
Risadot Rasavahsoads—— U7 L /Eéé@'éT L L Raagon
Iy 214 a1

Formula36 Product of Velocity and Money Multipliery(real )

Entry: M: quantity of money, v: velocity, m: money multiplier, E: moa#iciency product
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VelocitiesE %o E ¢ vSe [E o Jvitd€of]82 SPANuCHe JouerBdEIS
reported money stockspr: an output index ratio au}v C <3} | Z (G¢eoFiglre 9).

Nominal velocities gvz are strikingly declining, an effect that is quantifiable and recgire
interpretation. This holds also true for real velocity of money degidtiere as a newlni
troduced price-adjusted real ratio for monetary macroeconomics (see ForB@udad 37).

The declining rates vary: velocityig most volatile for the monetary base aggregate M

Volatility of v is comparably low, like;yand 4. The cave-ins ofpweflect the MP action-
programs and rescue operations after the FC and the EC. Complementarily, thoge are r
flected in the monetary base Molumes & its artificial post crises pikes (see FigujeAll
velocities are not constant: velocities have fallen by alni60% in only 15-16 years.

Such a glaring change of crucial parameters need to be in fact accoont@dMTs/MTTSs.
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Figure 9Income Velocities of Monetary Aggregates{Mk) and Real Income Velocities

J)&2 2: 26
SAHKKEBPKIAU L 8— L~ L

Formula37 Velocity of Money as a Function of Turnover

8 N)&2 ;
— L

6
4A=H 8AHIBPEPAN kbk— L—— L+ L+

Formula38 Real Velocity of Money as a Function of Turnover

Entry (37+38) V: (income or transactions) velocity of moneysgVreal (income or transactions)

velocity rGDP: real GDP, Y: output, T: transactions, P: price level, nGDP: Gidfnal
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Declining income velocity identity-variables externalize how EMU GDP-releganomic
transactions volumes show systemic weakening since decad&suli vU S Z releyarg %o 1S
transactions (TAXuv S]}v[ }( ué.MoCreal economy TAs of goods and services (and
other property), has slightly falh in relative terms (see Figure 9). Inevitably, the storage

function of money must have inconspicuously aggregated disproportignatemulatively.

The results in Figure 9 show for the EMU that the changes in welofcinoney are too
strong to be fully explainable witl& (E] u tedhmical reasons as all technical changes in
the banking sector in the euro area should have had an opposite effevelmtity (e.g.
improved settlement procedure, less costs, etc.). Therefore velocitie=satan important
unexpected other function linked to the transactional power @éincy of money, output,
and GDP. The quantification using the change equation of inconoeitye(1999-2015)
finds driking differences, as follows/(M): -44%, v(M): -53%, v(M): -37%, v(M): -33%.

The determinant variables of the income velocity of money should have chaweallyin

15 years. They consist of (1) technical, (2) behavioral, and (3) systemic feattired\

Per definition, mfv C[e ZS&E ve $]}visdighewvinsthgudwer monetary aggregates
(see Figure 1), i.e. Mvs. M 3, as this money changes hands more frequently (in this QTM

form of calculation). Thisi&e uE (o $ [spquérifial order of velocities in Figure 9.

Infact $Z}+ Z oipBor@e [velocities ¢4 also decline faster (ca. -50%), compensated by
rising Z+«S}E P (puthasSiilaldo especially found in monetary aggregates. Mh line,
velocity of M4 has also declined to a lesser extent (ca. only -35%). The transactional-cap
ty decreases in higher money aggregates, as the storage function increases. Givenirrel
transactions increase (property, trading, portfolio, MFI deprivation TR®).loss in cap&c

ty of the transactional function must coincide with a gain in its cagaststorage function.

ThisZ+ u§E v dorieborated by recent portfolio investment and rising stock markets.

The storage function of money is on the rise whenever the time betweamsactions is
extended. This finding should be also reflected in a second key typeladity: the transe-

tions (TAs) velocity of money comprising all economic transactionsnfseduction 2.3.2.

As the time interval of portfolio investments is naturally longer thameial economy TAs,
one has to expect a similar but less strong decline inTtAerelocity of money. This sub-
hypotheses is testable by simply employing an hybrid transactional cotiggosi TAvol-
ume of the EMU (ECB 20158k expected, the TA velocities of money also declined from
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2000 onward till 2015, but to a lesser extent (Fig®: vra(Mo): -30%, wa(M1): -39%,
vra(My): -21%, wA(Ms): -15%. This validates previous hypotheses - but total TAs are missing.

If the changes of both types of velocitiesAVincome are compared we find a new indicative
difference 4/(My): -14%, 4(M,): -14%, 4(My): -16%, 4(M3): -18%. Expectedly, for M,
the GDP-relevant income velocity has declined much stronger from 19991t Zhis @-
herency is not an intrinsic necessity. Velocities are shrinking sub-djgtiméaich could b
impedimental to future GDP growth rates and related increases inmecd his provides
the first indication and evidence that velocities are more importemtthe real economy

than previously anticipated. They diminish not only due to techlmeason, but due to 3-

The averages of all monetary velocities analyzed in the time of the lEawe declined by
almost 34% (SEM 4%). This represents an annual rate of a -2.3% ofarednotelocity.
The precise and specific annual rates of all velocities derived for thd3agears are as
follows: wa(Mo): -2%, 2.9%, % (M1): -2.6%, 3.5%,7x(M2): -1.4%, 2.5%,7x(Mz): -1%,
2.2%. All velocities slightly seep away and #al velocitied(Formula36-38), showing the
effect in real terms, do so even stronger. Real velocities&20% more shortened in only

15 years: an effect of up to -70%, which founds the big picttired D ké¢lecity trends.
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FigurelO Transactions Velocity of Monetary Aggregates in the EMU

These trendare u ]A o pPdMsiAg and alarminfps an ongoing decline in the velocity
of all relevant monetary aggregates means that more wealth is stored inreynam the
EMU. On the other hand the transactional effectiveness of moneyrdschvhich is a sign
of economic inefficiency and could be detrimental to future growthreal GDP, in theory:

if velocity drops the relation of money and economic performance is rendevedrds
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more inefficiency and ineffective usage of resources and more prinageit (Ross 1973)
and social-economic disparity problems, and the EMU economic circuit could be hampered.
Moreover, steadily falling velocities increases also risks of lataef, asa relatively lesser
amount of the money hunts goods and services. While the internationalesnéeverage
might benefit CFs of huge EMU businesses, MNCs, banks and global inviestdmnestic
market and SMEs might face more negative consequences: distortion of incentieés,
ciency, and deflationary potential, and thus more indebtednesfeénftiture. Indeed, a few
structural deflationary features are reported for the EMU since 2014-Z&EB 2015b).
Figurell co-depicts the relative growth of monetary aggregates together with theiome
velocity. A growth of monetary aggregates was accompanied by a respectivevibaity.
The positive economic developments in the EMU before the crisis (EC 2008)dtehed
an equally positive effect on the kinetics of velocities. The symmetradatility of more-

tary aggregate on velocities indicates au v v Sipdficiency[of the MS, post FC and EC.

B

N

Change (1999=1)

o
n

Time [beginning of year]

Figurell Codevelopment of Income Velocity and Quantity of Monetary Aggregate

Figurel?2 provides a trend map overview of HICP and moving averages ofpraatlw. As
expected, the@E o }v}wel@gity only hardly affects inflation (HICP). Thus the natural
recycling of money by real non-MFIs - i.e. money changing hands for ra@o@actions -

only has marginal role on inflation. Thus, it is mainly caused by Mfédelelocity (=FRI).

From 1-1999 till 06-2002 the income velocity of base money has initiallgased due to a
stepwise expansion of the euro as the legal currency also for daily businesse& wfoe-
ans in the EMU (see Figut8), a process that started in 1999. This also coincides with the

pre-dot-com bubble that temporarily elevated transactions.
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Figurel2 Velocity of the Monetary Base and Inflation (HICP index)

From then on velocity steadily and slowly declined every quarter by 2% oagev€BEM:
0.3%) due to the immediate effect of faster growing money supply that vehle of all
transactions, until the fourth quarter (Q4) of 2008 when it sharplypged by 23% in just
one quarter (Q). Velocity of the monetary base drops slightly befoeeR@ hit the real
economyof the EMU: velocity already falls significantly in Q4 of 2008 and @&y
stronger in Q1 of 2009 (see Figurd). These calevelopments further support the hypbt
esis that the velocity of money is positively related with incomépouand all major GDP-
related indicators, previously found in my vast correlation netwotdgt(paper available
at H'\WU or from the author: Intrapreneurialism 2.0, 2014, see 6.1 Fig. Bi&)slavey
elements of fractional reserve banking could inhibit innovation an® @1 Fig. S17). Di-
rectly comparing GDP growth rates with changes in velociypfovides adew view[of

the monetary-economic mechanics: they can partiaiylain key dynamics, e.g. of tfe

;2 ===Adjusted GDP growth rate
15 | ===v(0 growth rate
10
5
0
-5
-10
-15
20
-25

Growth Rate [in %]

elocity of the Monetary Base and Adjusted GDP
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The drop in the velocityoyn Q-2008 corresponds with an aggravation of the crisis asd it
transduction into the real economysubsequently, real GDP has drop sharply andrhe i
crease in velocity corresponds with a stop of a further decline of @DWth in the next
guarter (speaking for a stronger anti-cyclic fiscal and monetary polibgse are only two

snap shots that reveal a positive impact gfand GDP growth rage This dependency can

also be seen throughout the entire 15 yedis]( o}}l § $Z Zv.EFWEIRBE v <

2011 the velocity has a slight positive average trend and seems to benefitABdAalso,

after Q1-2011y[* u}A]vP AndESDHP suddenly breaks down again, coincidentally.

Although GDP is a part of the QTM identity and as such also velogtymportant to note
that the ratio of GDP over money volume is more important than preshothought. The
growth rate volatility of yis much higher than;ws but the mean average of the velocity of
the higher monetary aggregates describes the same effect on GDPR (&sggureld). A

smaller change in % of higher aggregate has a bigger effect glthrevto volume

— v1 (nGDP/M1)
= v2 (nGDP/M2)
w=v3 (nGDP/M3)
w== v(0 (nGDP/MO)

Quaterly Growth Rate (in %)

Time [beginning of year]
Figurel4 Quarterly Growth of the Velocity of Money in the Euro Area, 199%201
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2013
2014
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+ 2002
2003
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006

In summary, the growth rates of all monetary aggregates illustrate a related growtripat
(Figureld) mainly due to their composition (8€2.2.3). The growth rate volatility increases
from huge to small monetary aggregates (fromtMMg) with similar natural trendsA new
hypothesis is empirically deduced: velocity can be used as indicatoa-4#£Q tow-range
effect - and bears some causation on economic growth fiises it further lifts the trend of

vi.3 upwards for as long as it§v SHE o & § SE v [ ~E}pP ZopfovingA]v P
(Figureld). At same, natural velocity trends positively affect output and high dejtess-

es velocities and thus also outfy and prices and may be deflat@ry. This newly disoco

ered role recommends, to MP-decision-makers, to optimizdedpcity ratiogfor real GDP

and a better real economy with a higher employment level (a result of 48ealso 4.3.7).
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4.1.3The Money Multiplier and the [ «Control over the Money Supply

The Kloney Multiplier[is another huge scientific affasf o}vP Z vI]JvP S& s-]S]}v
S } @M far reaching implications for everybody and every business in theeoeslomy

(see introduction, 2.3.7)The main regulative power of the ECB is exerted by controlling the
money supply and key rates for MF®wning to both facts, the MS has to be seen aga d
signed dilemma or MFI-profiting trap: the more liquidity the MSigs the less regulative

power remains, the less limitation to MFI money creation and deprivatiod, the less

competitive the financial lending market behaves. The PTs can of cdweeC ZA EC A

indicaS}E[ M S} SZ % E]V |% 0 E % C u- & factvthatus odbibéiate]y E
ignored by science e.g. Blot 2013; Paries et al. 2014). The alternative, sigralzofound

dilemma, is tight money that would raise interest rates and loweestment and GDP.

Due to this, much critique about fractional reserve banking and theeyanultiplier exists
since a very long time (Douglas et al. 1939; Kumhof & Benes 2012; IMMR 2015jlyRecen
even some BIS resear¢Bank of International Settlement), and IMF (International Men
tary Fund), anch Federal Reserve Board, among the most powerful and well-heardunstit
tions of the financial world, have criticized fractional reservekagm and money multipliers
and its overwhelming debt creating mechanisms, and the financgdsii causes. Even the

/"U 8Z Z,Y }( (E 8]}vo &E - EA VEE o VI|VP[ £ D&V
of many countries that have built up@nbacked fractional reserve bankv P Zgnd off-

balance sheet leverad€BIS 2011) and debt (Kumhof & Benes 2012), urging for MS reform.

All issues center on the money multiplier thatZsu v P Elhwed[@nd Z % E@njnoo C
formative[in terms of what really happens in the real world of bankingakes away the
most important role ofthe [+ }vS@&}o }( S Zpplyland@TCs: to also efficiently
and sustainably stimulate economic growth at steady prices (Carpenter & Demirb®y 2

BIS 2011; Kumhof & Benes 2012; Cecchetti & Kharroubi 2013).

Despite its devastating flaws - it is to be topically covered witlsgientific bias hereFirst,

the trends of the money multiplier are going to be reviewed and yed. The definition of

the money multiplier is also given in the introduction (Formldal17): it is the ratio of the
monetary aggregate over the monetary base, or simpliied m = M ,4My. It is also
known to be decomposable into the contribution of the currenoydeposit (C/D) ratio and
reserveto-deposit ratio(RD) (ECB 2011b): it indicates how much money stock is created in
the respective categories of monetary aggregates by MFIs on top of thedegar money
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(Mo). [Noteworthy, MFI money deprivation cannot be measured as stduk in capacities

of CFs and TAs, as MFI monetary assets are steadily transferred intoFi@sdéts, etf.

The growth rates of the monetary aggregates are revieweHBigure 4: from linear to sh
proportionate semi-quadratic growth to weakening post-crises trefistFC strong fluc-
tuations of the monetary basé@M) occurred that did not much impact the growth of the
higher monetary aggregates - a typical lack of control of iwi: this effect is also repr

sented by the changing money multipliers of the aggregates depicted-asin Figurels.

The money multiplier chart of the EMU reveals the following progressian;srall grew
from 1999-2002, from when on a deceleration begins - this much corneispt the veloci-
ty effects reportedin Figurell - the launch of the physical legal tender across the EMU -

the increasing demand of the Euro-vehicle and holding of monetarysassetore efficient

paymentandsefo u vS *C+S uU v §Z [+ u}& Fligompetitibrive (}E D
14 —ml [
——m3
10 + R

Monetary Aggregate
Basemoney Ratio
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£
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2
Time [beginning of year]

Figurel5 Chart of EMU Money Multiplier inmy,, mg (M1-9/Mg), from 1999-2015

After the internet bubble crisis in 2003 money multipliers hadefalintil 2008, when m
and my eventually recovered, but only for a few quarters until the FC.[ s#escue packg
es[dropped them to all-time lows: Figurks shows bse and unnatural trends of gy Z U
which must be interpreted as non-tight and too flexible as a redul 8 inefficiency and a
defective bank lending channel. After multipliers had recovered, the E@ agake all-
time-low multiplier recods owing to excessive reserves and explosive growthgoiMwlti-
pliers again recovered until today but do not seem to reach thegimai Aatural pre-crises
level[despite all much better legal and business terms for MFIs. The stringemegnay
multipliers with respect to MFI credit extension potential is thdyomay the ECB couldht

prove the efficiency, theoretically - but this has become fully inféasibpractical terms.
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The minimum reserve requirements were shifted from 2% to 1% post crises, nemisgly
on January 18, 2012. Although, this might have helped to push terms dié glump, the
multipliers overall performance did not improve with respect to presesilevels (- in fact it

must have increased overailtaud [of fractional reserve banking due to a higher leverage).

The monthly growth rate of the monetary base J)Ms not significantly correlated with the
monthly growth rate of any higher monetary aggregate,, Ml,, nor Mg (-0.05<R<0.085).
Using annualized or quarterly data leads to the same result and the samctusmn. A g-
namic correlation over 12 month also reveals the same result for a one-yetoidagnce:
Rvio:m1=0.01, Rio:m2=0.03, Rio:m3=0.01. Also within 2 years there is no dependency o M
This is an important point as the ECB still claims that its ig@ates money growth via i

dZ]e u ve J( 8Z u}v 8 EC =« ]Je]v E - C $ZA WwWQEou vl ]

diate effect on any monetary aggregates: the ECB has fully lost its comé&ototal money.

This is also revealed by comparing a theoretical-mathematical capacity ofnthgpliers
with the real-world multipliers. The changed EMU minimal reserve rements in 2012
are of course included in the calculation.eTtonventional capacity for F& E[s Zu}v C

uposS]% o] MHBwhd CBs (Formud) has been specified as a relation, as follows:

sEU | 5464748
= |:Té||_l—J|—\ > NA=H-++E—
EB I 4

Entry: D reserve coefficient (reserve deposit ratid},currency coefficient (currency ratio, the affi

ity for real legal tender or cash)

If the capacity of the monetary aggregates were constrained by the money multigdier
cordingof the above formula, traditionally used by conventional MP researchadsal by

the ECB (Gorgens et al. 2014; ECB 2011b), then it would reveal the ersl{joliiential (see
Figurel6): but the formula is only true for stock data and thus also flawetbther simpi

fied formula for capacity can be derived: in a 1% reserve system trecitamf a money
multiplier is 100 fold. Simplified, the money multiplier turns @ if 50% of money ised

manded by MFIsv ]e SZpue Z]v ]J& po S]}v[ ~ 1 S} o]J]qMP ]8RV % TE (

and interbank TAs). Thus, in a perfect financial market the maximaktinooley would be:

(yﬁéé’ZE(;f\ﬁE(;A 0 srr”
U

o " BagaEd 2

| 50l Is F

Formula39 " u %o 0] (] D}v C DpoS]% o] E[s % ]5SC &}EuUpo
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Entry: My W %o

15C }( upo8]% o] EU W pEE v C Jv Z

uv e-

guirements in %, non-MFI: non-banks (firms, people), MFI: banks (monetary financiatiorstjtu

Predicated on the formulas the mean leeway of the money multipliersbeareckoned as

the % difference of the real world multiplier (ofir) compared to a full-reserve emplo

ment, and a maximal capacity without a real reserves but a theoretical 100#hoidto

book money creation. First order inefficientsyfound as a lack of resource usage for the

money multiplier, as follows: mca.30%, m ca. 20%, m ca. 20%, or leveraged (Formula

39): my: ca. 40%, m ca. 35%, m ca. 35%. Higher order inefficiency must be much higher.
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Figurel6 Capacities of the Traditional Money Multipliers and their kition

It can be also interpreted as margin of risk awareness, or margin of safequandasures.

The global risk aversion on part of investors and MFIs has heighteresdtean FC and EC.
slve }( AZC D&/~

might be very diverse, follow strategic plans of consortia, or might be a refsother caon-

dZ Jv JA]l p o &

VvV [

straints to these banks: e.g. very different MFIs constraints exist in the EU. The |&edt M
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Y4 E Pu ZvVvP & 8} u}jv 8 EC (Jvv]o Z $}JEIME]( A

U Jve E «%}ve]A [ 8§} D&/ 0]<u] 13C u v ~}Avvedjlw Sh}vsee
e.g. QEs), as in the past and much more after the FC and EC, the future tota/ \geuld

be even higher: ca. m60%, m 52%, rg: 51% (at a MP elasticity assumption of only 1.5).
The remaining leeway is only a traditional capacity - not the full cgptcicreate money

that is by far higher (owing to CF cycles). Still, these capacitias aréhlower than the real
ones - already reveal a high level of first order inefficiency, of moneyetbedapes MTCs,
and the potential to create high volumes of money and show a lacking foagisice com-
petition. Moreover, this leeway al } A » u }Eudsfby MFIs to dynamically deprive money

and cash out of the legal system via hidden reuse, principal repagnamt depreciations.

The strongest crisis to the MS and money multiplier was probablEi@ 2012: in this
time the multipliers fell sharply by 30-40%. Historically, this much resemideshiarp drop
of the money multiplier that coincided and caused the Great Degio: in 1929-33 in the
US, when money supply fell by 28% (Friedman & Schwartz 1963; Mathews et al. 2013

At that time, the historicZ o < d4éarned[in the USallowed for the establishment of the
Federal Deposit Insurance (LOLR) to dam up the risk of bank ruhe feconomy. Also the

Se o Zo v E }(resultingdh prin@&pal agent problems (Ross 1973). And, the
rea-A}Eo0 0 e°}v A +v[BEd SB&BZ E « EA ]Je v} E « EA [ u I]vP

The ECB and the Commission responded to thbyHGwering the legal requirement and
system constraints in the Euro banking systenachieve a pre-EC crisis situatigdthough

partially successful, the low utilization money multiplier might hagd Hifferent reasons:

it might resemble a similar condition that is found inthe B & Z E 5 AJESZ]vV e«

main driving factor forZredit extensiofand monetary growth (Ryan-Collins et al. 2014) or
the US (Friedman & Schwartz 1963). EMU credit risks seem to play a more impalgant

this context but are a different topic and hence researched in lamothapter (see 4.3.8.5).

In summary, MFI money creation is only based upon stock not flda; enich remains

hidden, and escapes all constraint of money multiplier, reserve requiresnentBasel IH.

(

All money multipliers Uu o ¢ SE]JvP vS (S & §Z & v V[§ }veSs

creation effectively. They all have the high powered moneyadtheir base, which also
develops unnaturally since the FC and EC. Hence, it is interesting tospeeidic features

of money multiplication with respect to the monetary base. Figliveillustrates (1) the
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fraction of excess reserves the MFIs have with their NK&gjal tender resource wastifig

started in 2012 and has continued till today (shown as % gfguhk line). Since then the

real capacity of the money multiplier has much increased (blue lotal potential of M
including all legal reserve requirement, and green line: minimum reserve lpagedtial).
The minimum reserve is managed by the M&ispostand notex anteas the green line
(minimum reserve capacity) adjusts to the legal requirements - correspgrtd the MFI

monthly reporting requirements (SNA 2008/ESA95- Z -of-u}vsSZ]| [T116117X

The ECB is of course aware of some of these inefficiencies and hazkalsdirst CM a-

tion e.g. withrespect to the recent excess of MFIs excess reserves (ECB 2015b). As the first
central bank in the world it has lowered its key interest rate on reserve dep(@eposit

facility) from 0% to -0.1% on 11.6.2012, and as MFIs still poorly reacted ev8r2% on
10.9.2012 (ECB 2015Hp.&/* » u ] ]J}*Cv & S] ]Jv SZ &ack®™ pay nédative }v[S (
interest rates, nor do they adapt to better use m because it is totally irrekefesirthem. In

comparison to the money that can be repeatedly deprived interest ratefudlsenegligible.

If there were any efficiency left in these MTCs a 5-fold higher capa&oiityd have to better
its utilization to drive investment, jobs and GDP in the EU economy. Thesiily ciot the
case, like interbank competition. Moreover, the opposite seems to be: tifue PTinduh-

tably soars (see 4.3.2): showing a trend towards inefficiency in most GfiethitMTCs.
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Figurel7 Capacity of Money Multiplication asghh the Euro Area

Another way of describing the monetary developments of money multipliers is to @&nalyz
additional properties like constancy, residuals or deviations from mairdgeor aggregate
PE}ASZ % 35 EveX dZ ¢« E Ju%}ES vS BE Ul% G S nud&]%0]PE
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Constancyithe analyze permanency of the money multipliers they can be represented as
share of the respective nominal monetary aggregates over time. Therefore, all monetary
aggregates are transformed intopercentage contribution of aggregate money (see Figure
18). This visualizes the contribution of each and their naturabfactan be derived by
tegrating over time. If high powered monéy) is set 1 (or 100%), (see Figu®):
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Figurel8 Constancy of Mean Share of Money Aggregates (+SEM) from 1999-2015
From 1999 till today (2015) the ratios of monetary aggregatesdand highly constant and
reveal relative statistical robustnes$ the money multiplication in the non-MFI-only real
economy: M=1, M;=4.3, M=8.1, Mj=9.3. SEM analysis is included to indicate robustness in

graspable standardized means: SEM error bars are small in relative ternre (Agught).

However, mild reduction of Mis seen since the FC and EC. To quantify these obseryations
obtained at first glance, in more mathematical-scientific and viwrats, the variation was

calculated as residual from the integrated mean share of all aggregates (see Fdgure

w— MO w— M1 M2 M3

Deviation of Money Aggregate
Mean Share (in %, 1999-2015)
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Figurel9 Trends of Money Aggregate Shares as % Deviation from Mean, 1999-2015
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The following slight trends are seen on top of the backgrourtie@monetary constancy of

multipliers: M, share trend: +4% in 16 years; Bhare trend: -1%, bthare trend: -4%.

Aggregate Monetary Growth:y £3 8} §Z Zofwei$0$]@%0] E+ ~ }A s{ 13 ]
trative and revealing to represent and review the data as aggregated growtmesl since

the introduction of the Euro (see Figu2é), starting with zero, to have the full focus on the
proportionality of monetary Euro growth (the exchanged and cyatmogey is not incld-

ed). As a result, there is less constancy than in the monetary share perspedtivienyli-
cations3} Jvd E% E § §Z Zu}v 8§ EC PPE P § PE}ASP@&EP0S] %o
sion analysis was carried out to reveal the réda}@ o Zu}v § EC PPE P-3]}v uj|

given in Figur€0 Mo: 1, Mi:4, My: 6.2, Ms: 6.2, R coefficients are very high except fosM

These results clarify that the money multiplication is stable fer{®4. 4 fold in both: share
and aggregate view). Mand Mz empirical factors differ in that they are lower in the aggr

gate growth representation (see Figu26). This indicatea lower trend of M3 post crises.

The low (reported) utilization of MFI book money capacity requires muerpretation:
Market imperfections cannot fully explain it as a much higher atibtm was possible d>
fore, from 1999-2008. The interbank market is an important hub measiuteEURIBOR.
Low transaction volumes in the interbank market have contributed to the wangeof the

crisis, He DW ]Jo uu U expfain}e[Z% }+S &E]e]e ofGhe ELrpaore
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Figure20 Aggregate Growth of Monetary Aggregates Derived Money Multipliers
Also, the legal situation cannot fully explain the lagging:P X §Z * 0 pche }v([S$S

constrain the money supply via a 4.5% equity rate; minimum reserve requitsnhave

also fallen from 2% to 1%. Both should outweigh all possible otbgative impactsin fact,
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much excess reserves are available (see Figfel'he balance sheet adjustment (Basel 1l1)
requires a higher Tier 1 capital level, and relatively less assets anchaighie more preca-

tion of MFEhas happened u1 S} S$Z Coppréhensive Assessmdirt 2014; smaller
ROE (return on invest) have contributed to the effect - due ghéi equity requirement
and lower international investds expectations (bank shares, etc.), or technical-structurally:
the financing market slightly shet from MFIs to non-bank financing by investors (-9%
CB/MFI share, ECB 2015). In fact, there seems tonesv risk awareness in banking and in
businesses that plays a key role, e.g. capital buffers are increasing and |less|alelok risk
became the new slogan in corporate risk management (EY & IIF 2012 rMiEbility [-
that, very importantly, is definitely not comparable with firms or cagtmns financial e-
counting, and its related profits, margins or retained earnings, ettill-depends onZ ] v
ests earnedand thusPTsto improve the gfficially published account marginX Wde 3§ X &
thus furthered by lower Basel Ill ROEsince the mainficome[ ( EMEIs is not financially
accounted - astoundingly and alarminglptneven the real money of the principal repa
ment, an true income CF (ECB 2015b) cannot be found in any ddRienstatement. The
expected low real GDP growth rates impasculminated degrees of difficulty and rishe
leveraged profitably ROI calculations on behalf of tltgry and the lending market.

E.g. imagine the example of the two big CB networks in one country, eaehirg 50% of

the populationg customers. If CB A buys (e.g. millions of houses and thousands of firms)
from their own customers these customers get paid with their awoney that ends up in

§Z e u [ } @ands ean be relend or reused to buy. } ev[S E vC &
costs - it only has to deposit 1% of the cost as reserve with @ (& 99% discount) - and

only temporarily. If CB Auys from customers of CB B and vice versa the same situation
appears: dueto % @E} ¢ IVIAv < ¥ (te@hk PUnds transfer systems; e.g.
SEPA clearance, RTGS, TARGET Il in the EU, Fx clearance or CHIPS in thbotS, SIPS)
banks end up paying again nothing and only minimum reserves have very stighabsied,

HS }VvOC S U%}E E]JoC ~ nu S} SZ «C-drithrhetitdsliEgresdure)y ¢ %o

The property might be resold or not - the MFIs have gained its full aluabsolutely
nothing. Claims might have increased on the balance sheets of CBs but reserves are up to
100 times less (1% liquidity ratio) and almost freely available t&Bidliquidity is steadily
soaked out of the real economy and ECB MP fulfills all of the dérabMFIs due the di-

lemma that the real economy requires low interest rates and liquidity). Astrexcessive
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excess reserves (see 4.2.2.3) do not limit CB book money creation any longer f{gvearl

}v 181}v }( s}o8 J& [+ &] 8§ u}v C (( 8+ v ulpMBUWE L}EAU- -
§Z C }v[S o]Ju]S }E& u EI| Anyonges forihe finah¢nal sector (CB A+B).

The sell-off of anything precious in the real economy has long begun, vWlRtsthat use
a hidden MFI leverage, which is not only a scientific conspiracyythbot the most plausi-

ble explanation of all (who would not use this totally free extraneyleverage?).

And in the long run new debt is arithmeticatltcreated also assuredC $Z Z & Z]S Su(
}( 2 D~ v DWW XPX o0o0 }( 8Z [« 24.5) sulply e@ErhongyE * ~
to MFI in the form of debt obligations to non-MFIs plus intértesbe paid back (that was

never supplied to the euro area and cannot be earned in the aggregat¢ed.vihe couo-

terparts of all monetary aggregates and debt reveal that credit and moneyadsireks-

twined, shrinking velocity and keeping a high debt level as inherentiwdhRted feature of

the Eurosystem. Although debt is a normal monetary tool that is alwagsled it is 8-

used to extend the purchase leverage of EMU MFIs and a positive money suppdging.

This causes lower CFs for firms and FRI-costs. Credit Extensioyn diigaovers a part of

the #aud[(2.2.3) - the scenario thus supports the Deprivation Theory (DT) viev2 3&e

4.1.4Real Money Balances in the Euro Area
Real money balances - money divided by thdex of priceg- represent another basic but
important factor and indicator foMP. It represents the value and purchasing power (PP) of

the money stock and is a measure of the quantity of goods servitkpraperty it can buy:

| picamid ascipa e
4A=H /KJA—@%@T;*“f;)’";%%—le L GAKN HKEIHKCILHKCRUHKCR

Formula40 Real Money Balance Formula

Entry: M: money aggregate, P: price Level, D: demand, Y: output, k: moekygnce per income

(= V', v: income velocity of money; proportionality factor for the income dependency)

Traditional Monetarism papers or theories assume that real money balances are rglativel
constant in the short run, and not highly important indmwa for MP (Karnosky 1974)
However, even Milton Friedman f 2Z & }( D}v %ha@detudlly used this concept

in his modern QTM approach (Friedman 1956)(see 2.3.4). He also arguésetiiemand

for real money balances is a function of income and return. d isol of the Keynesian

Frameworkmodels that are based on ISLM and ADAS (see 2.3.5). They convey armajor i
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pact of real money balances level on the interest ragevery important node of the entire
model (Walsh 2010; Friedman & Woodford 2010; Mankiw 2004her models, like the
Z"S v Na@wv Keynesian Mode[sissume that the central bank, here the ECB, alreddy e
fectively regulates the interest rate vidther meand(e.g. the MRO). Hence the real money
balan@ wouldv [§ Z astrong role in this context (Woodford 2003; Ireland 2001), due t

Aon-stringent credit-extension practicés vinfluential Z « Z3SE& u E S ¢[X

Figure21 depicts the real money balances of the euro area from 1999-20X&niediately
reveals that the real money balances are not very constant over time. Thus, tblegging
power (PP) of the money stock in the economy is changing over the time sedesteadily

hikes for the ever-expanding real money balances of all monetary aggregatddi(eli

1.2E407 |=—M3/P ==-M3
—_ —_— M2/P ==-M2 i ,
Qé] 1.0E+07 —M1/P ==eM1 ’—-...~_-—-“"":"___-'
‘S 8.0E+06 -
= 6.0E+06 -
| =
2 4.0E+06
= 2. 0E+06
0.0E+00 ™ |
C 4 N M < 1N OIS 0 OO O d N M < i
0 O O O QO O O O O O v v i v = o
QO O O O O QO QQ O O O O O O O O O
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Time [beginning of year]

Figure21 Money Balances in the Euro Area

From 1999 to 2015 they gainedoM®: +133% MP: +157%, MP: +86%, M/P: +75%. Thus,
the real money balances change significantly in the short riylPM-8.3% p.a. MP: +9.8%
p.a., M/P: +5.4% p.a., MP: +4.7% - the annualized average for the 16 years. This much

corresponds with but exceeds the continuously falling incomecitis (see 4.1.2).

If we enter these figures into the QTM formula (see 2.3.2) M/P=Y/V, tairofor My:
1.33=Y/0.54/£Y=0.74 a negative relation for output. For:M.57=Y/0.47/0.74, also a
negative effect for output. For p1.86=Y/0.63/1.17 a positive relation for output. And
for M3: 1.75=Y/0.67/A1.17 again a positive relation for output. These output relaifor
Mo and M, behave identical~ 4 z=0.74), as much as Mand M, which also show exactly
S§Z < u &E o sFWIA.Aturther relatively declining Mand M in the future, -
rived from Figurel9 and Figure20, or a loss of its endogenous homogeneity and diatrib

tion, could represents a risk for the EMU, if.Mrends steadily persist in the future.
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Furthermore, this calculation reveals another drawback in the QTM equatiaomajér ds-
crepancy arises from the annual accounting of money (stock value) andtqatmual flow
value) in QTM, while velocity and prices actually serve as proportionality coefficieénts, a
least to some degree a comparison #@pples with pear$ Thus, a new QTM formula needs

to be derived. Maybe only a firgreliminary encouragemerts given in Formulal:
I &L 2% cE cras F Ui,
Formula4l A New Modern QTM Formula Comprising all Depreciating Property

Entry: M: quantity of money (stock), V: velocity of money (proportionalityapgeter), Y: output
(stock value) at time t,.Y: output (stock value) attime i-U wW % & ] S]}v }( }uS% pus }u

As purchasing power needs to be defined by comparing parametric stocktedk or flow
Al18Z (o}A A op U v He U}V C[® %opUE Z *]VP % }AWE ] %
ul] » Z }uvd & A opu [U 3} 1 A op }( ZAZ S u}v CI| A oC[¥ v
depreciated over time affecting all durable and non-durable goods, propeidysarvices,

the new formula represents a fine-tuned correction of the nagsical QTM (FormuitL).

Hence, it is possible that the money supply for real-non-MFIs has balculated slightly
too tight in the past: all economic actors are to be adequately segphith debt-free
money, not only MFIs: an@l Z }pvs EA o gt indneyAdn buy should be a reference.
Unexpectedly, if Mand M is more important for future GDP growth (at constant homog
neity) than the growth rates of and Ms seem more important than i M;, and M for
MTCsFigurel9 and Figure0 have demonstrated that expectations tend towards a lower
relative share of future Mand M, which could slightly decrement economic growth rates
To further underline this coherency the mean monthly growth rateslbfeal money bal-

ances and aggregates (in %) is shown in F@Rrevhich allows for a direct comparison.

In line with the previous results, the real money balances efalkid My only grow at ca.
60% of the speed of Mand M, which is around 0.3% per month. Regression analysis show
§Z § 3Z] J((E v ] AV UlE %E}Ivipv HEEZE]VP W AC E X

Demand for real money balances in the euro area seem to be constdrg first decade of
the new millennium as Kgrowth coincides with net portfolio inflows (Santis et al. 2013)
the remaining PP until 2015 represents demand based on the stoak wdlues, including

all other investment, inflowing FDI, persistent and depreciated values.
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Figure22 Mean of Monthly Growth Rates of Real Money and its Aggregates

4.1.5Debt Generation in the Eurosystem

Figure23 gives theZ 1P %0 ] S u GEuUropéars gublic and private debt generation over
time. Aggregated public and private debt (only domestic, internationat deb included
here) developed from approximatel{dOtn (Trillion) when the Euro was introduced in 1999
to above ;20tn trillion today, in 2015 (Figur23). Equity is included as a secondary eegono
ic financing of investment: in the EMU equity is still much ungeesented compared to

the total amount of debt, which mighteveal a potential EMU investment bottle neck.

Overall debt trends can be compared to the money stock: The suatt Btiropean money
today cannot repay its debt (at once), which is always aboutetai high, and this ratio

only changes mildly (see Figutd). The same holds true for the US Dollar and most other
currencies of fractional reserve systems. It has to be considered that thehidden (out

of balance sheet), global debt is even higher. Since 2003 gross external debteaedti
payments have increased by over 40% in the EMU due to higher natiebhtbdtpacing

GDP growth, including major economies (Dias 2XL0J Z Dhe § %chajsiHey Al
E 5 }( 8Z AYEo ~ZKte ]o Vv}3Z E !iiXiA 3G]od]Fige23)]vP 37
would make $35 trillion in debt for the EMU 2Q-2015 but it is sitke of a multilateral §-

ure. Still it is three times the amount of all liquid assets avhilabthe EMU. Considering

the lowering velocities - there simply is not enough money to be eatogépay all debts

with respect to maturities - a game-theoretical issue that causésulis and bankruptcies.

The implications again are far reaching: too high levels of inherebt dieninish V and
economic and business growth and profit potentials, due to poldrizenstraints to &-

penditures. Moreover, debt-based growth of the financial sector is shovampoisons the
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E o }viuCU ZA ou E (Cerkhdtt & Kharrowbi 2013) - via MFI crowding
out - even found by BIS research, probably one of the most pro-bank aagiani globally

25
() B Debt, Non-Banks (non-MFls)
£ 20-
9 i Loans, Non-Banks (non-MFls)
o 15+ B Equity and non-MMF investment,
S Non-Banks
E 10 B Gov. Debt (short-term)
=
% g B Gov. Debt (long-term)
a -=--M3

0

Figure23 Credit Debt to Euro Area Residents is not Coveredyy M
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Figure24 Total Credit to Money (b) Ratio as Macroeconomic and Crisis Indicator

Aprevalent way to illustrate } pv S E C [2to pr8sent it as a share of GDP volume. This
depiction also serves as an indicator of an econpmy ]0]SC } feburedamption -
how high the debt burden is with respect to economic strength. Neebetds, benchmr

ing thresholds are ever-increasing, even globally for most countries, arteiMie This data

is available on World Bank, the UN, IMF and ECB web-pages (WB 2015; EEB 2015b

Figure 25 illustrates Eurozone debt as loans to non-MFIs, short-term governrdent,

long-term government debt, and their respective interest rates as % of GDP.
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Figure25 Increasing Private and Public Indediness (as % of GDP), ESA95-based

Indebtedness was already high in 1999, when the Euro was launched, ab1&PF. Debt
has reached an all time high during the European debt crisis in 2012 (24@Pb)as only
slightly fallen, or recovered, till today in 2015 (230%). This asslif¢extension oDT-PP.

Of note, in many publications, newspapers, and the media, only the pdéht is repe-
sented as % of GDP (and without interest),wg } ev[S § 00 §$Z (HoO *S}ECX
gap, this review must report about both forms of European debt (segé&f). It must be
also noted, that the common use of debt as % of GDP can be migijeasl new gover
ment debt always increases GDP to@SZ} uP Z ]S netessdry represent an eqaw
lent output power added, that repays: thus 60% of GDP was set asta@overnment

debt issues would be minimal (Kumhof & Benes 2012) if money creationneégivate.

This threshold level is widely used and forms a core of the thirdgean Maastricht cré-
ria, 60%of GDP, and if slightly above the limit it must Bafficiently diminished andpa
proaching the reference valyeThe truth is, it approaches 100% not 60%, which cannot be

considerel Treaty-conform, nor does it comprise the even higher private debt, somehow.

The debt problem in the euro area has reached a new dimensioimguiU core values at
risk: political values of integrity, integration and sustainability, feiahand economic val-
ues, even its legal values such as the mentioned Maastricht criteria (Criteria 2 andAB) (ex

121 of the EC treaty; now Art. 140) (see 2.1.1) and MPs are only partially s#gspdor it.

The strong indebtedness in the euro area, usingdts((] ] o ™ 0A (Jv]isEw }(
2002) isasignofab v (]* oU %}o]S] oU }viu] U DW v D" ZeC-:
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Figure26 Public and Private Debt (as % of GDP) by Euro Area Countries

To keep a stable delib-output ratio, if the interest rate of nominal debt exceeds them

inal growth rate of GDP (which is usually the case - also in the EMUN#h&rKeynesian
econometric models predict (Friedman & Woodford 2010) that the governniast run a
budget surplug This however virtually never happens in real-world scenarios: e.g. when
GDP slows down they clearly must indebt: causing inherent never endibgsiétiem debt.

The highest public debt (% of GDP) is inherited by Greece, ardghest private debt (%

of GDP) is found for Luxembourg (FigB&. Hence, it makes some sense to analyze these

two extremes of the effective spectrum in more detail to see thege(4.1.1.1, 4.1.1)2
Page |96



4 Analytical Research Review / 4.4.1.5
4.1.1.1 The Case of the Greek Government Debt Crisis

The Hellenic Republic, Greece, is a central case to study the Euro Sodetatignisis (EC)

and prejudicial effects of a liquidity shortagean economy, over time: (1) the Greek deficit
soared to 177% of GDP in 2015 (ESA-95 Maastricht definition of ht)yestment fell by
15-20%, (3)a sudden dramatic rise in official unemployment rates from 7.5% in 2008
27.7%, in 2015, (4) at the same time wages started to fall again by 20%, (5) GIEPsfell
from 2008 till 2015and consumption declined strongly: e.g. new car registrations drdppe

by 70%. Today, interests paid as % of GDP recently (tempoyadgihed and loans and
deposits received by investment funds climbed agaij A !iii u]Joo]}v {ldowE 3

(ECB 2015b¥reece faces liquidity shortage and is at risk to default on paymeg&l1i.

In 2009, the Greek government revealed its true inaebess by announcing a 12.7%
budget deficit and public debt soaring to 121% of GDP in its 8fdffed budget. Singly,
the level of net external debt reached the 60% reference valu@owit comprising any
domestic debt (Dias 2010). In the wake of Fitch and S&P ratings alatgiaded Greece
from A- to BBB- with negative outlook, because the austerity planswarced by Papa
dreou w} o t\pfovide a sustainable long-term solution with growth, it had &y @ higher

price for its debt and entered the economic viscous cycle of a debt dr@nwlard spiral.

After D}} C ptso downgraded Greededebtor position it had to apply for EU and IMF

financial aid packages. The first economic adjustment program (EC 0de5i&w October

2011) retrospectively granted international assistance logns |0 ]Joo]}v HE}e ~|0C
C Dhuu @& 835 U !i6X6 v C 8Z /D&*X dZ]e spu E SZES v

GLF (Greek Loan Facility). The Second Economic Adjustment Program was approved in

March 2012 committing the disuE&+ u vS }( §Z (]JE*S vV visz & |iii v (

20122014 (EC 201509 dZ + }v % E}PE u (}E « A !iodXA v pvs]o

~1iddX6 vV v ]3]}v 0 lid X6 ve %EEjobgan FigncialStabdity &acili-

ty)y v ioX06 v C JEC 2@Bb)The Greek Debt restructuring sticks out in the EU

and world, also again in 2012/13 when the majority of private holder&relek G-Bonds

had to swap their bonds for new long-term ones with less than 60%e original face val-

ue - another ca. half debt relieve for Greek G-bonds of ¢afi (ECB 2015b; ECB 2015c).

The first Greece bailout programs I+l sum up % % & } £ ]u Bn et faliydlisbursed

yet but the highest EWdailout sim [so far and a Third Economic Adjustment Program is

dnder way[and was temporarily on hold since summer 2015. An EU summit in July 2015
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helpedu} Jo]l v}3Z & 'iiv 8} E] P 38Z 38Ju P % ~"Edit6ilifneX

dent Jean-Claude Junker (EC 2015c) commented that Greece has received moee intern
tional financial aid than all of Europe did by the US MarshaldtanWWII ($127bn in au

rent value). It received more than all other countries and is a relatively soafiomy: Key

stats of Greece are summarized in Fig@ie Greece adopted the Euro in 2001 and since
then debt - from central government and domestic credit - has by farstad¢rGDP growth.

The gap between expenses and revenues widened and was further aggravated by the FC
and EC. The net international investment position (NIIP oo (-@&juv |]v Tii1 8§} |
121bn in 2013 and 2014, and house prices and nominal labor cosafel0% (ECB 2015b;

MIP scoreboard). When government debt reached 177% in 2014 unemployateathave

skyrocketed to 26%, as the current account balance turned neutral afiamyaars.

Greece already serves as a paradigm and country case showing that hyper-inaésistedn

and lack of liquidity for businesses inhibits industry value agddad market capitalization.

The Greek debt crisis is a symptom and sign of a European challendeathtd be ma-
tered without putting its own values and future growth and vitaldt risk: integrity and
integration, financial and economic stability and prosperity fomambers and people are
guestioned like the Maastricht values, i.e. criteria (Criteria 2 and 3) (ex-Arbflthe EC
treaty; now Art. 140) (2.1.1). The strong indebtedness of EU countries like Gire&®A95
terms }( $HC 2002), is a clear sign of a blended fiscal, political, and monetaynsyst

problem. A better coordinated, sustainable, fiscal, political aew MS is clearly needed.

Figure27 Main Economic Indicators Time Series Analysis for Greece
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4.1.1.2 The Case of the Luxembourg Private Debt Location

The Grand Duchy Luxembourgnthe other hand - is a very small country in the middle of

Europe, harboring one of its two capitals and an economy of only 0.%bple producing

an annual GDP of aboytd fi X fiSince the launch of the Euro and due to its antecedents it

has evolved into a prime location for private debt in Europe. Luxemgphas become the

front-runner in private non-MFI indel&dness summing up to a magnitude of about 400%

of its yearly ®P (see Figur@6). /S Z « §Z A}Eo [+ Z]§dssdebtAed. 4HA0%

of GDP in 2014) but this position is much balanced by an even regtemnal volume of

assets - mainly equity of the investment industry - leading t6¢ assets of ca. -3000% of

GDP in 2009, yielding a net creditor position (Dias 2010). Luxeqptarge financial se

tor ranks as a financial hub in the EU, e.g. international investmentsfoesiding in Lxt

embourg manage more than three trillion in equity assets (Bieber et al. 2@1é&geives by

far the highest net interest payments in the euro currency block of a madmiof nearly

100% of its GDP (since 2003 till today, only few exceptidimse private dividend and

interest based cashjfIAs & }ve] E vHERit e ¢ EE S Zagceowniad

in GDP calculations (Mankiw 2014; IMF 2003), nevertheless they arentcame. If they

were inclugd, >u A& u } u@DP [per capita, already the second highest in the world,

would even outperform Qatar, an only city-sized country that heslibe third largest na

ural gas and oil reserves in the world. Recently, it also became a leadingreffsheign
HEE v C Zpuy U XPX Al v Z vu]l]v] A E PE vs([BoG2@E). vi }(

Only MFI transfer payment are accounted in GDP, such as interests bthengtincipal
repaid (=real money), first of which contributes to 36% of its @B 2015; EC 20158he
financial and service sector amounts to 80% of GDP (EC 2@thay EMU member a+
tions have to pay interests or only receive much lower and maximal singleirdagiest
percentage magnitudes of their GDP (Dias 2010). These cash inflows helpausgito
inherit and manage the lowest government debt depicted as % of GDP @utbecurrency
block. Most of the private debt belongs to non-financial (noR#s) and multinational ¢e

porations (MNCSs), that oversee the above mentiolddS E]Joo]}v Jv «ptgdlia s S U

d Z Luxembourg financiab $ } Gspatially concentrated and has features of an intera
tive financial cluster (Porter 1998), that seems to be non-publiclyaged and coordinated
by IFCs (institutes for collaboration) and also spans a public-prg@aternmental network

throughout its economy: e.g. until 2015 it had offer@l]vs ve]A v  @Sinca}A |
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tives and provided for premium levels & vI]vP < IiREEuUQpe, to attractncognito

investors and MF{®nly recently it has complied some EU and OECD standards (CIA 2015).

Luxembourg also hosthe political EU: namely the ESM (the Treaty clearly states that the
seat of the ESMust be[in Luxembourg), the Secretariat of the European Parliament, the
Council of the European Union (in April, June, and October; causmgpttzonal costs)
0°}U XPX ]8[* % E A]}e-Gadédunkef g néwdhe President of thed=ur
pean Commission, andhiosts Key translation/information servicesthe European Inves
ment Bank (EIB), and many other organizationaking it the financial-political center and

amoney-capital of the EU (EC 2012; CIA 2015; EU 2015) located irlafimigri€ial cluster.

Another reason for its top private debt position is @so-finance and pro-businesgkegisa-

tion, and more than that: also its jurisdiction. Many fm ] o v o P o ZP](3<[ Z A
made e.g. for private equity (PE) transactional corporations (Bieber et al).Z2014 is the

main reason why many MNCs and PE firms source in Luxembourg to harvesha#ieof

legal and tax-related benefits and because of legal risk avoidance inacismpto other EU
countries with a stricter legislation and jurisdiction for PE firBiglfer et al. 2011). Thus,

}1SZ & h }uVvSSE@Q[*W e % E& ( E oC <}uE ]lv >Su&E uUBXEP][-

Figure28 depicts the main economic indicators of the Grand Duchy Luxemboutgdha
be compared with that of the Republic of Greece at the other eith® spectra, Figur?.
Both domestic credits soar since 2002, but Luxembourg has bettewvered from the FC

Public debt of Greece limits, and private debt/assets of Luxembawarpgtees, its future.

Figure28 Main Economic Indicators Time Series for Luxembourg (LOG)
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4.2 The ECB and Instruments of the Eurosystem

4.2.1The Balance Sheet of the Euro-System from 1999-2015

Unlike any other non-MFI balance shegy §Z Z @& o , thevBQORE; ike most other
central banks (like the Fed, the Bank of England, the Bank of @menAank of Canada, the
Swiss National Bank, and many more), can expand it by simply creairggmoney, both
virtual and real legal tendgfECB 2015b; ECB 2004; ECB 2013b). Legally and officially, it is
only indirectly bound by its objective to maintain purchasingvpoor price stability (see
2.1.3). The ECB compiles, consolidates and publishes updates of its BS@iBated bal-

ance sheet on a weekly-yearly basis, with all respective ECB acagpiteins (ECB 2013b)

Figure29 Balance Sheet Assets and Liabilities of the Euro-System

Figure39 depictsatime series co-presentation visualization to make these bigger amounts
of data and trends more graspable, analyzable, and interpretafe.v A G $Z r- Z %o

Z + [ *}u SudthutB legal tender the object becomes one of its assets and an aquiv
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lent amount of money is supplied to counterparties of the economywéter, in reality

this is mainly MFI money (irrespective of being borrowed or earned) gnav[S JE SoC
enter the real economy, only subsequently as debt [which is ortbeokey problems of the

overall monetary transmission procedures (covered in ceept3)] For instance, if the ECB
purchases gold its reserve assets rise in conjunction with its liabilitesvére taken (ECB

2013b). Weekly liabilities and assets make up the dynamigiB@Bnce sheet (Figugs).

The three main drivers of the Eurosyst¢salance sheet are: (1) financial market devel-
opments and portfolio management decisions, or changes in the vdlaleeoforeign e-
serve and own funds portfolios (ECB 2010). (2) Liquidity demand, baskimotirculation,
making a| i 1 -600m seigniorage income in the profit and loss account p.a. (ECB £8)10).

Liquidity-providing operations and lines in foreign currencygesithe FC i2007 (ECB 2010)

Basically, there are different types of liabilities roughly catemgatin ® whom[ and types

of assets, claims, securities, debt and CDs (certificates of depagightbw @ith whom |

The example of the [+ ssets of gold deposits continuously increase and have only fallen
during the EC due to a mild gold price shock. Although, it isadlificiot a task of a central
bank to hoard gold reserves in fiat money systems, it is still very tyfjpicahost central
banks, e.g. the Fed, etc., only Norway has sold its gold reserves inV2@12 2015) except
seven bars for exhibition purposes. Reserves give value to sawngZ & ]ahd hsust|

be Zufficiently liquid[to supply three month of international trade obligatiof§iIMF 2008).

Ataglance,the [¢ S}S 0 =« Se | Q@PY add 2012/13 as a reaction to the FC
and EC. Liabilities and many other types of liabilities to euro area Mésscloobacked only
by respective assets from lending to euro area MFIs and securities of these MR&taio
relaxing took also place in the US Fedalance sheet accounts, which is even mom@ pr
nounced and also shows strong augmentations in mortgage backed securitiesgiMB3$

treasury securities in the FC. Assets and liabilities are analyzed togtbeithig picture:

[ “Assets SideDuring the crises a very strong accretipf Zo v JvP 8§} uE} & D
MEL}] Z « } HEEtakeCtoum WS v v o U %o %o } EGCBE HoWENEP dHd |V P
the ECB, CBs and MFIs manage the crisis with the new liquidity injectibn@ghl the ci-
sis could be ended, a huge inefficiency gap arose and has not been cldsedday: The
balance sheet items reveal four consecutive flurry liquidity injestiom MFIs, three after

the FC and one big one after the EC, in the shape of three pluspme tFigure29. The
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pattern resembles M because the ECB is only lending legal tender and because of-the e
treme disproportional magnitude of injections (reaching uptwm-fold of the natural M
mean) This hectic post-crises lending in addition to the backinguob area MFIs using tax
pay (E[* u}v C -8ut tod-bigto-fail MFIs, the ECB asset side correspond with spike in
liabilities to euro area MFl$nterbank lending was troubled, but most of the amplitude and
area of the liquidity spikes can in fdm found to have endd up again in the deposit facili-

ty and/or reserves (see 4.2.3) the same time. This reveals a high level of inefficiency and
strategic games played behind the scene, or alternatively miscalculationeo€Bs and
ECB. It could be picturesquely viewed as the tip of an iceberg awdigntgganic of more-

tary transmission to the euro ared®asically, the money simply did not pass into the real
economy where it was needed, but it was oriBzily sitting at the ECIB and still does so
today. This way it creates costs for the EMU until today, and earns a negatgvest while
doing so, while the real economy is not supplied (functionefficiency) (ECB 2015b). It

takes away leverage and liquidity constraints of major MFIs that allows mapavdtion.

A significant quantity of securities - public and private bondavehalso been purchased
after the FC in turn of the Securities Markets Programme (SMP), whickomdsicted as
generally sterilized outright monetary transactions (OM{ECB 2015b) totalingiid v
This led to a broadening in the asset side since 2008 (pale bipueeb). A closer look
reveals that they consis} ( Z3$ E }u oreifn<dohds from Italy, Greece, Spain, Portugal,
and Ireland (ECB 2013c) of that time, as the EC had much increased tbe sslereign
defaults v SZ Z S} Sv %S Z fachibihfancial strength and credibility.

Furthermore, the recent PSPP (Public Sector Purchase Progtd®y v vv}pv o1 v
per month since 2015 ending in 2016 shows its first signs. A forecased lon ECB press
releases - would yield total assets and liabijli « }( |7 X ithé end®f 2016 (ECB 2015a,
Press Releases 4Q-2014, 1Q-2015). They could bear an unpredictable mediunskes
inflation and disadvantages all EMU small saverss@&hen-sterilized QE actions already

bear effect on major economic indicators in 1Q-2015: depreciatioth@fEuro, increasing
European stock indexes, declining Euro benchmark bond yield® on with this pattern

of stylized facts (OECD 2015). The aforementioned inefficiency in monetagniission is
corroborated by negative changes in the PNiPurchasing Managers Index) index, which
dropped when the ECB announced its plans and then showed a rgcafter 4-6 month.

The expected economic stimulus has remained obsolete clearly demonsthaliQgineff
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ciency, at least in the short-term. Remarkable, with several hundreirbiEuros since
2015 no direct economic benefit can be measured so far of these MP aclibissagain

highlights the tremendous importance of monetary transmission reseakehirithis study.

EC[s >] ]Jo]S] theedb] W o0]S] ¢ -] } ( &@#ment p# fimancial position, of
course, matches at any given time, atha 10C Zev %0*Z}3[ }E ZitsirddpeE *}opus
tive asset side (it represents more than 800 balance sheets of thesefftiro System in
sequential steady-chronological order)(based on ECB items, ECB 2015habiliied lay

open with whom ZZ}A[U v v A Dbligatioh§Ewere takenA major accrual was

seen for euro area MFIs - though much of them stayealsed, as noted. Banknotes in-ci

culation represent aguasi liabilityfof the central bank that has steadily increased over the

C E&-<U (E}u 0ii 8§} jiiii vx dz & v z ouleP Vv if¥ § }v
cating MFI inefficiency, post-deprivation and risk aversion effects of MFisabtte esa-

lation of non-MFI liquidity preference occurred, only a fear-dridenline in consumption.

A shift also occurred in the revaluation accounts that bear thenmedéalue corrections of

[« <u]8LCrpquired by the ECB/ESCB accounting rules (ECB 204 @ssentially
dates from changes in the value of e.g. US$ holding reserves (but not the BidsARHich
are at a fixed repd-xrate at the time of transaction) and gold (ECB 2010). The liquidity

measures in foreign currency after the FC had a smaller impact on theofdiabilities.

In summary, after the FC, the ECB has provided domestic and fdigigdity lines[to sta-
bilize the euro ared and global banking funds markets that had at times broken dows. Th
led to excess reserves and a more uncontrollable money creation potehtigiFts. To pr-

vide foreign liquidity the ECB has taken some temporary reciprocalmmyri@rangements
~~t W o]v V A]3Z 3§Z, B&E, BoC& &niibng others) since 2008 when the global
bank funding exchange market had at times broken down or became (peaity weak.
These means were initially temporary and were planned to be terminate2010. Today
they still exist because they were inwardly converted irftanding swap arrangemenfs
(ECB 2015c; ECB 2013a) with major central banks (Fed, BoE, BoJ, SHBeetadlly they
were extended as needed, indefinitely (e.g. ECB Fed SWAP lines)(Fed 2015)irigkgrest
already since December 2007 (FRBSL 2015} E o8idal & ,[they have increased
the posiS]}vlaths on non-pE&} & ] vsSe Jv (}E&E JPv pEdEguarding v Z «
thesemarkets (ECB 2015a, Press release 25.7.2009) from MFI inefficiency heradt@ th
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ECB operationsThe balance sheet basically reveals all of the quantitative means tagken b
the ECB from 1999-2015. It can be used to track repurchase agreements and QE programs
(other liabilities to euro area MFIs, and Non-Euro liabilities @b easidents) but all key
details about the deals are not provided (with who, how, TA spetifins, price, quantity).

This might seem a trivia, but in only one of the latd&6t W W %o (E } Pa@€ intehd8d/to
change hands and the public is not told any details where theayavill end up. More-

ver, all TAs between the ECB and the EMUs resident commercial banks (CB§Paren-

fidential and can also not be checked by the public or jousnglieven not by most politi-

cians. Furthermore, onljdig [MFIs are eligible for such operations and may create up to a
100-fold of book money on its top. This allows for an extreme leverage ialipMFIsheo-
retically[to buy extreme amounts of precious assets plus new recycled liquifditye MFI
meshwork. Admittedly, this is not in accordance wathZ ( E u Il s }viugf }E& Z
ra G ps most of these ECB operations only benefits MFIs at the cost amat sélthe real

economy. The ECB, cynically, still has no real alternative to r@srtb fulfill its mandate.

422dZ [¢ /veSEpPU VE*W K% v D EI § K% & $]}ve v S v ]vi
The ECB provides collateralized credit-liquidity in open markesaetions and standing

facilities. Additional liquidity is infused into the system inr@fit transactions (see 2.1.5)

4.2.2.1 Open Market Operation
Open market operations for eligible counterparties (mainly big MFls, e.g. &Balimight
be discriminated, like non-MFIs) consist of (1) weekly main refingnaperations (MROS)

and (2) monthly longer-term refinancing operations (LTROs, mainlyr@hn(see 2.1.5).

The sum of these open market operations (MRO, blue; plus LTRO, red®pécted inFig-

ure 30 (MRO+LTRO, green)(ECB 2015c). They m@nlyo § $§ Zassetd of, and lialil

ties to, euro area MFIs (FiguB9). Since 2008/2009 there has been a strong shift away
from MRO (duration: 7 days) to LTROs (duration: 91-1463 days). Thesernonggree-
ments, LTROs, are a technical reason for the inefficiency observeddassereserve and
overnight deposit facilities since the FC (ECB 2012; ECB 2015b). They welediateZri-

sis management } } at® [provide fhore comfortable liquiditf o<} ]Jv §Z-teahaPa E
comparably low interest rate (recently@-0.15% marginal rate, in 2015; related to the
MRO rate of 0.05%). Several asset purchase programs were already launched witht outrig

operations}( |1X00Sv |Wontipk} }% E S]}ve u}pvs S} -R0X5)0O0ONn ~h™ U
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June 2014 the ECB announced targeted longer-term refinancing operafi@aifR(Qs) as
non-standard MP measure with a goal other than regulating the stratliquidity position

vis-a-vis MFIs of regular outright transactions: TLT&®sefficially (3-4 years maturity plus

earlier repay optionpa credit easing strategy (M1,6) for lending to non-MFIs, firms and
households (excluding house purchases): 128 MFIs borrgweidX 6 v Jv §Z (}peESZ S
(6-2015), the peaked occurred in 12-id ~|i706 X éxpeetdd to total} i X ASv X

Figure 30 Open-Market Operations: MRO and LTRO and Outright Operations

4.2.2.2 Standing Facilities

The ECB provides its two domestic Standing Facilities only toleeligiBis: (1) Marginal
Lending Facility (0.3%, 2Q-2015), (2) Deposit fa¢id.2%, 2Q-2015), and now also (3)
International SWAP lines that were also converted into standingtiesito provide major
foreign currencies to NCBs and local MMarginal lending is an ECB service of overnight
credits to CBs and other MFIs. FigBdegives an overview of the two volume trends. Most
of the called-for-liquidity (4.2)2was subsequently found in the deposit facility, also due to
§Z ZD&/ }u(LTR®s @dEgure30) which can be criticized for a lack of stringency.

Figure31 Standing Facilities: Marginal Lending and Deposit Facility
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The marginal lending facility is a late resort for MFIs to borrow atgher interest rate,
over what is the current interbank lending rate. This affluencéqoidity for MFIs indicates
a salvaged interbank lending market - at a high MTC cost - which wiérdddiollowing the

FC+EC, which can be also seen in interbank volumes and rates (se@8jigure

4.2.2.3 Minimum and Excess Reserves of Credit Institution Current Accounts

D]vlupu v /E e Z « EA « SE v (E}u !iii v 8} ITiiev pvsjo
serve requirement drop from 2% to 1% (ECB 2015a; Governing Council 18-1-20112). MF
current accounts then started to soar mostly due to their aggrandized exesssves. The
nonrecurring negative deposit facility rate of -0.2% (ECB 2015c) since Juneligd(Odgt

solve the problem. Even though there is plenty of MFI liquidity, in faceragtra-cash than

ever before, the ECB extends its QE programs in a Wicksell/Tglaranner, as inflation

is still belowd EP $X !ii v KE/ A}opu « }]v ] A]%Ad deposEdE v 3
cility (liabilities of the Eurosystem to EMU MFIs, see Fi@9%e JvP p% 8} |7ii v ]Jv
2014 but now soar again in 2015. Previously, these liabilities were tightly martgetb

a good reason: financial stability. Since 2013, they were decoupled frormonmreserves.

Figure32dZ HE}*Ce3 u[s pEE vRequirpd/and FAceds-Reserves

423dzZ [+ is@®@dnmagement and its Strategic Dilemma

Since the bankruptcy of Lehman Brothers (September 2009) and the unfaitiing FC
(FRBSL 2015b; Beblavy et al. 2011) the ECB is dragooned t@sefeguard of the fina-
cial sector - which is not its legal nor functional mandate: Wwigcin fact to enable a fair
MFI competition that drives down PT and interest rates and benefignhéial service and

supply across member countries. The ECB might have reacted to slow during the crises
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(Figure35) and might have contributed to its depth indirectly: e.g. the very skgleretion

in MRO in 2011 and related rate expectations could have contribuidagrite the Greece
EC. The previous chapters have revealed a deep and unsolvable dilenwegbdébstering

the financial sector and an efficient and fair market competition. Hentgseananagement
and all normal daily operations can no longer be cost-effective (duii¢ dilemma). The
guandary has fatal consequences: to achieve its primary goal of 1-2%omfletrrently at

the ZNLB-complegf-problems (Eggerston & Woodford 2003), MP must be even more lax
despite of the overwhelming issues of excess reserves, inefficiency, and riskseofieext
MFI leverages that arise in fraction reserve banking - widely believedde pew risks to
Z(Jvv]o s Jo]sC[ v }po e EJe + VS]A %o (}@mjal] ]e]
performance. Basically, it all comes down to this: the monetary transmissioeffient

and too much money is required to make it effective - while thel economy is held s

tage by MFIs that are the only ones that still benefit from thlemna. Vast amounts of
new money have not much bettered the real interest rates that are kesctmomic stinu-

lus and investment (Mankiw 2014; Friedman & Woodford 2010Y F& bailout$of more

than |4 trillion of guarantees and cash injections have not helped niueleal economy.

4.3 Monetary Transmission in the Euro Area

4.3.1Interest Rates in the Euro Area

dZz |1 C JvS§ E «§ E S+« ]Jv §Z upuE} €& U §Z DhU }@® ]Jo§ C
(ECB 2004) that meets twice a month and publishes a schedule of pteetohgs in which
decisions about the key European rates are made: (1) main refinancing opsrdkilRQ
including LTROs, (2) deposit facility, (3) marginal lending facility, and (4) Oth&iRO, etc).

Decisions are made in accordance to these meetings and can be spomsdnscheduled.

These Key European Rates, especially MROs and the new LTROs and T-LTROs, age regulatin
the direct MFI rates, and money market interest rates, interbank rates. A chart analysis
Figure33 ]JE SoC § S U}E Z+SE]VvP vE[ -tdr(n idtedest fes, A EC
such as EONIA overnight deposits (Euro OverNight Index Average, 1 TARGET day, ACT/360,
p.a.), or EURIBOR (e.g. Euro Interbank Offered Rate, e.g. one month). This is kédause

only lend and borrow legal tender money on the interbank legdinarket from each other

and no virtual book money is in play (Gorgens et al. 2014; ECB 2015b;Htoiliar rates)

Of note, the real capacity of MFIs to generate returns on this monegtigefiected as val-
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ue in any of these rates - meaning that liquidity has not to becflheompeted for. EONIA
and EURIBOR are virtually only redundant rates of intermittent mahktact like money

basins were banks further manage their liquidity: but falsely imply effayi of MP.

Figure33 Interest Rates of the Short-term Money Market: Eonia and Euribor

All future returns on that money show no impact on the interb#kding market. Liquidity
restoration of the iterbanking mat S| u  Hgh cost and a loss of MFI competition.
The trend of a tight interbank pass-through (PT) spansfemhexceptions in the FC alf;
when the EONIA and 1M-Euribor dropped below the MRO rate for approxynatgear
(see Figure83). Till today the overnight deposit rates still tightly resembdie MRO and
became slightly negative with the deposit facility rate (-0.2¥)Is recently pay money for
short-term lending: e.g. 1-Week-EURIBGR015): -0.129%, EON(&2015): -0.12%. Many
economists believe that these negative interest rates indicite]P (o A[ Jv 8Z (]v v
market and in the MS architecture of the Eurosystem (Reuters 2014; Friedman &fdvido
2010) as the ECB faces a dilemma that there is no real alternative to itslivMte com-
munity it might also cause discrimination against smaller bankswaaker economies, in

the periphery (Reuters 2014 egative interest rates show cracks in the banking sygtem

The overall economic and idiosyncratic behavior of MFIs/CBs indedtfgient monetary

transmission at its very origin - directly after the money is passed ovaedit institutions.

An overview of all [+ Z <Rdfe[decisions is given in FiguB&: an overlay with the

EURIBOR and 10-Y-G-Bonds is given to readout market effectiveneBSIRIBOR is a daily

reference rate for many financial products (Sperber 2015), comprising fomasedagres-

ments, interest rate future contracts, interest rate SWAPs, among others (Goérgeaais et
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2014) The 1-year EURIBOR and the 10-year G-bonds still follow the ECB MRt ithie, bu

longer the term or maturity date the less tightly correlated with the Mifaf@, and also the

PT increases with the duration or term and G-bond specificatis@68(2015b; ECB 2015c).

Besides the key interest rates the Governing Council has also announces several relevan
non-standard monetary policy measures post-FC: (1) enhanced credit suf@)@curities
markets program, (3) outright monetary transactions, or (4) modalities of the egrhyre

ment of funds raised through the three-year refinancing operati&SE 2015b)

The prospect of the introduction of the Euro in 1999 has leddolining interest rates (1-
year EURIBOR, 10-year G-bonds) in the euro area for five consecutive years (se&dfigure
Later, the 1-year EURIBOR has fallen from 8% in 1995 to 3% in 1999. The 10-yads G-bo
behaved in a similar way but 1-%.}]vse Z]PZ EX dZ C O0A Ce E *%}vV
interest rate with some latitude. The 1-year EURIBOR also follows the&di®D a tighter

and much more responsive manner, while the 10-year government bonds (G-bosds) al
react in the same direction but more loosely due to maturity dates and dagons. The
interest rates also play a pivot role in the international financial maket concurrence
with other international key interest rates and financial variablbeyt determine theFx
rates, influence the interest and SWAP rates, and the global finastogglms and flows.

Figure35 depicts the concert of four key central bank rates: the Fed, EGBaiibthe BoC.

Figure34 Key Central Interest Rates in the Euro Area, 1Y-Euribor and 10Y-G-Bonds

The overlay of key central bank rates of the ECB (EMU), BoE (UK), Ba}; é@tired (US)
in Figure35 illustrates how interdependent the international financial sectors aadready
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at the central bank harmonization is built-in and also downstresranicial markets react.
dZ & [* &&Z *» ue 3} Z A E § (8 E pGEjuiRteiseej@U v
creation post crisis), and has influenced the ECB reaction that affdoeeBoE. All three

might have affected the BoC that sets its key interest rate at a higgreidor of 5-7.5%.

Figure35 Key Interest Rates of the Fed, ECB, BoE and BoC

4.3.2Pass-Through and Interest Heterogeneity in the Euro Area
dZ Z% ®E$uPZ[ us®¥ddhs dn indicator (Paries et al. 2014; Blot 2013; Sorensen &
Werner 2006; Sander & Kleimeier 2004; and refs herein) not as absolute radasuhe
effectiveness of the monetary transmission (due to a fractional reserve bankinghaeaHi
tion). Defined as the differenaaf nominal, or real, interest yield oves Z NIRO rate it
provides a statistical indicatioh( Z}A A oo §Z [+ DW v E Ppo § 3Z
rate, and the relative effect on how efficient and effective the monetary transonsspea-
ates]v pE&}o v [+ Npte,@a®PX of zero can still indicate a highly inefficient system
(in the lending market, whenever MFI book money is involved) if new moneleassed by
the ECB - as it represents an entire positive CF for MFIs: it means up told @®princi-
pals repaid and up to 100-fold interests for only 1% temporarymuim reserve deposits
for MFIs - and equal amount of debt for ndb&/« v S$Z & o0 }vudge§t@b-ZSZ
viul] « v o A E (}JE& vC u} E C }E, ¢dild bauth@&headlings/gfu C [
the media comingup soon.( $Z Dh[e (Jvv ] o« $}E& A}po }JVA-EP 3§}
ciency and homogeneity the PT of 1-Year Euribor and 10-Y-G-Bondl$ progressively
decline, however even the most efficient financial products have PTsHgeee36). The
(Joo}A]vP Epo }E Z(E 3§]}Jvo E « EA E o3 (WA ] ¢@pE
extensive PT studies (only key results are shown): the more direct aifhgnaduct is
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traded only between MFIs - the more real ECB money is in play per purchasee the
lower and more efficient the PT (1-Y-EURIBOR, see R8ur¥ice versa, the more book
money, fractional reserve banking, of MFI is in play, the more a financial graslpaid
from a normal banking account or depot, the less real ECB monepleyinthe more credit

extension is involved by MFIs, and the less efficient is the PT (e-§-BoYids) and MTC.

Figure36 Pass-Through Trend Development of 1Y-Euribor and 10Y-G-Bonds

(1) Fractional Pass-Through in the Euro Area

The development of théT (Figure36) shows a lot of fluctuation over time especially for
the 10Y-G-Bonds. The net interest margin (an US equivalent aft®fdader and accoun
ing/tax based) of US banks falls more consistently and steadily by 1%ysarseuntil 2Q-
2015(FRBSL 2015a). Importantly, one should not forget that the PT musuligplied by
Miotat @S MFIs can rent out much more pef W o Q(100%-)* Mot (100%+i as the princi-
pal is fully paid back to MFIs in real legal tender[exception: defauit}; a set of differe-
tial equations could better and dynamically describe what really happ&hs)total money

multiplication (mea) Must be higher than myand is extended bgycles, estimated: 10-40.

Despite of lacking this multiplication in the real world (1% PTheaa 1010-404%gain for
MFIs; nya and not the PT determines M Eproditability [- PT only explains financial P+L
account profitability that is more meaningless for MFIs and only meanlifgyf firmgnon-
MFIs) the PT must be still used as a standard to reveal the major trexsds, cannot be

calculated due to a lack the comprehensive MFI CF data over #ven the ECB cannot

Hence the PT (difference between market rate and MRO) still has teséd as global imd

caor to reveal the trends of intered®1s, MTC-efficiency, and ECB rate market-penetrance.
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PTs of various market interest rates can be track&tis analysis hampered by (1.1) euro

area cross-country heterogeneity, andd) and overall heterogeneity of financial products.

Previous research has found a sluggish loose heterogeneous intated®T across fima

cial products and across euro area boarders (Sorensen & Werner 2006; Paries et)al. 2014
For 2006 apgersistent fragmentatiojand [Ack a integratiorjwas diagnosed in theM

retail banking sector, mainly due to a lack of local generic competiRates on corporate
loans appeared to re S Z u Eflciently[ followed by mortgage loanime deposits, co-

sumer loans and rates of account deposits (Sorensen & Werner 2006; Paries et al. 2014)

AAAAA

BazaaadionaacuodD cuao oaaRiGmimeans tBO&® OaexBaaeUce
Formula42 Efficiency of Pass-Through of Interest Rates (EMU, 2006)

New PT research can now be based on the steady-state-approach ECB/2001/28(BCB

to elucidate the trends and emerging big picture that requirpdating empirical research.

dzZ D &/[te WdMFIs (both residents) is to be seen as key monetary transmidsion e

ment that is relevant for assessing and evaluating the performance of the ECBs MPs

The architecture of interest rates is more complex, difficult to syst&aly assess, and a
precise weighting is hard to handle due to customized lendingiNal interest rates often
represent only standardized products. D8} E [+ (dlvcharacteristics often have to be

fully disclosed to MFIs that can be used D &etwork actiondand interest rate settings.

Kv Juvs }( 8Z]* u}jv 8 EC v (Jvv]o e+ EWaslve E]1}( Z
% vvp o]l [(aMdual percentage rate of change) and NDER (narrowly defified e

fective rate) rates. APRC (APRC, Council Directive 87/102/EEC) includetaltioé &l

charges, a risk premium or discount, and hereby is to be seenzas Z (( $]Aas @@ 3§ [

posedtoth Z vv}uwvate[(ECB 2003). Generally, all annualized MFI interest rates used

in this studyrefer to Z P & EetWeer reporting MFIs and the non-reporting non-

MFIs. These agreed rates a@osed-doolfnegotiated and charges are generally excluded if

not noted otherwise (Formuld3), and are represented as APRC or NDER, according to:

a

E -
#24% NO&'4EJ 7L Hlsﬁp FslUWrr

Formula43 The APRC and NDER Formula (Council Directive Definition)
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Entry: i: agreed interest rate p.a. reported by the MFI, n: number of interest caataln periods
for the deposit and loan per year (1: yearly, 4: quarterly, 12, monthly); ifrtleeest payments are

made at a higher frequency (n) then APRC increases sligintlyhigher interest rate comparability

The NDER refers to an annual basis and is defined as the intereshaatequalizes as the
present value (PV) of all commitments other than charges (that may apply2(BGB The
NDER is equivalent to the interest rate component of the APRCheuaRPRC shall take all
additional costs (cost of administration, enquiries, guarantees, insurances, ptiepara

costs) into the i component (ECB 3)ut it is not known how well this is done by MFIs.

In fact 43 out of 48 (89%) MFl inter@ (E § ¢S S]*S] » }v[S Jv ofges. Oaly Z EI

for consumer credit and loans for houses the APRC is requiredgbiatiens. The annual-

ized agreed rate (AAR) used is the percentage of standardized irtereatyearly basis.

(1.1) The Heterogeneity of Interest Rates in the EMU

Using the moving&eighted average - AAR based NDER meffadinancial products per
country, heterogeneity can simply be shown by visualizing pjl v SSENQERS over time.

The NDER trends for households and industry are depictedurelBgand Figure38.

Thespread in between countries (indicating PT variance) can be illestras the standard

deviation (that is the square root of the variance, see 3.2.1) ofrikan (see Figurg9).

The unweighted form of country-heterogeneity is to be used &smore indicative for the
convergence and(uv S]}v]vP }( §Z Dh[e E $ &s the \effpetB of thé IKE
tional banking compartm@s need to be analyzed and not a representative averhig-

ertheless, the unweighted average cost of borrowing in this case is irvéagtsimilar to

the weighted one and a main difference is only the varianceewiation (see Figur2?).

The convergence was previously tested and evaluated as highly heterogeaadua lack
of competition was found in retail banking, implicated in 80&orensen & Werner 2006)
Still, it is time to revisit such assays with new data. The anaggsls that recent interest
convergence still remains a challenge but has slightly improved (10%, ddiregtre cri-

ses). But it still reveals a too high level of market inefficiency, as lefwmre. But the co-

clusion differs: due to fractional reserve banking the inefficiemayst be multiplied by
Miotar Which is a tremendously higher inefficiency of monetary transmisagowas previ-

ously reported, or concluded. Concomitantly, the effect of the FC+ECc&@gprus, Re
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tugal, etc.) have clearly exacerbate the convergence of NDER interest rates @9gure
which is also statistically significant (p<0.05). Furthermore, the variancelasthdeviation
and the SEM are significantly heightened after the FC and EC (p<@0056jIf the NDER
of corporations and households. The joining of the new stageMU Ehember countries
with it inherent structural and economical differences, also inclgdiiffering constrains in
retail banking sectors and MFIs, has only partially contributed to tinemge effect. Mainly

the developments in seven EMU Countries explain the phenomenon, as expected

Figure37 NDER for Households and Moving Weighted Average

Figure38 NDER for Corporations Moving Weighted Average
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The mean of the corporation NDER is slightly higher than fosdtwlds, likely, due tbet-
erogeneity and a lower effective contribution of additional fees and gbarto it. It is also

possible that huge amounts @+ o §]A §S Eu vSe[ E Vv}S (HOoOC E %o}

Figure39 Unweighted Average of EMU Member NDER for Households and Corporations

Another interest indicator that is widely accepted to be hightportant for measuring the
financial heterogeneity of European countries is the meaningful }vn EC u EI § C] o

indicator e.g. of harmonized long-term interest ratesifhyear G-Bonds (see Figut®).

The overall trend is clearly decreasing fra@899till today. This is also seen for other rela

ed yields of G-bonds (see 6.1 Figure S15), comprising most relevaansiiarward rates.

Thisisat} v Z] A uvs }( §Z [« DW 8Z 8§ A« }v}lu] o0o0oC v
Strong counter movements happened during the&EC (i.e. Greece, Cyprus, Italy, Spain,
and Portugal)High GDP countries converge, low GDP members divErgncially tra-

bled nations further disband - social gaps conértio grow (e.g. GINI index). Heterogenei-

ties and very different MFI constrains persist throughButope. A lag or delay of political
reforms (fiscal, monetary, political, economic reforms; compared with the USetagn

entity) is the reason in a steadily transforming EMU market.

A low level of such long-term interest rates - with a 2% tolerance tdhte best rates - is
relevant for the fourth article of the Maastricht Criteria (see 2.1.1). Theyaarrially -

sessed by the ECB and reported to the European Commission (Art 12 1Toé#tg).

The broadening of the bond yield spread, mainly from Euro Crisigroegrepresents also

a crisis of confidence into the ability of countries like Greeceepay its debt obligations in
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the future, which was also reflected in the time charts of Greek Creddault Swaps (CDS).
] UE o Zv I Al % MO 3]}V A o % E}Z}H$S EV 9-]& Gio
ing Germany after the FC to prevent speculation misuses (Sperber 2015; EGB 2015

Figure40 Harmonized Interest Rates on 10-Year Government Bonds

dZ Je8v ~J((Ev « 8A vz A EP E Z[+ &Z SWdX 3 I
reveals that the EMU NDER-PT is on the rise again due to a wideninfdaohkpetition.

Figure4l Further Increasing PassZ E}uPZ /v ((] 1] v C v D&/[s ZWE}(]S[

Figure41 shows that the financial markets become less efficient and moretabdé for
the banking sector in total. There is an ongoing upward trend of thegimdrom 1.5% to

3% in only 12 years (from 2003-2015). Meanihg: MFI sectof 4¢ransmission into the real
Page |117



4 Analytical Research Review / 4.31.3.2

economy is almost twice as inefficient as it was before: this is the reafsosing real m-
terest rates despite of a lower MRO (see 4.3.8Although this effect was partly already
found and described in 2003 (Sander & Kleimeier 2004; Sorensen & Werner 20€6),
study has its starting point in 2003 and provides important new resaid a more correct
and better interpretation. Furthermore§Z Wd u EP]v ]«]vulk 3 $ZAdEaning
that the true inefficierty-increase could be even much higher than just two-fold, initsgal

due to meiy. Potential Zrétb] S+ [ } ( D & hethe(Ese Hue to the new legal amdiP setting.

(1.2) The Heterogeneity of Financial Products (Speed and Extent to Adjust)

The second of the two questions deals with the heterogeneitfirancial segments and
products. Time course analysis must reveal examples of the various interestaf(A)
households and (B) corporations in the euro area. These are furthiee tonmerged with
regard to principal amount and grouped by time of lending (maturiy)af direct compar
son Figure42 and Figure43 summarize interest rates for loans and deposits of caapor

tions and consumers and MRO and the (fractional) PT (see HBigure

While the PT of interests-receivables of the real economy has mecined the PT tde-

paid by the real economy (non-MFIs) has grown. Especially since the FC andomore
households that have less negotiation power than for corporatievisch borrow higher
Alopu » % E }VvEE 33X dZ 8§ EBu Z&E 3]}v o®Nd[ B JVIE]}

Figure42 Interest Rate Diversity for Corporations and Consumers in the Euro Area

Although EMU MFIs should have more liquidity and leverage available higther mqa
they still increased their interest returns and diminished competitmarket forces. For all

that the ROE is still lower than before due to Basel 11l (BIS 2011l iwlaidit misleading.
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Figure43 Important Corporate Interest Rates and Mean (Fractional) Pass-Through

Figure44 Fractional Pass-Through Trends of Financial Products in theAEaao

Figure45 further analyzes these data to find the PT deviation and extend aidef's for a

further comparison with previous scientific studies (Sorensen & We2066; Blot 2013).

The pass-through deviation is a measure of the stringeridhie market interest rates for

specific financial products, and how they follow the central bat& (e.g. MRO). As before:
the higher the pass-through-deviation the less stringent the interrelatitence, a seque

tial order of the individual stringencies for financial produas be derived (see Figua®).

dz Z]PZ «§ 5 v & Al 311v ] (Jpuv (3 E Zrh3-Z3€& [Z4A &
are also the most fractionated population of all private customers Withleast amount of

negotiation power (per deal). They are also only very poorly organized amd & not a
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strong political representation. The same holds true for the sedogdest amount of dev
ation (= the second least stringently following the ECB rate): the APRGn&umption of
households. The APRC offne Z}o [+ u}daacRedPhouse loans has only a PT strrge

C lu% E o A]S3Z (]Eu[e }A EV]PZS %o}+]3 ~E]}V %} & E
Jlv Z&vv]o” 3}1E "SEBEUESCa}}oW}EIPEE2008). (JE -

Figure45 Deviation and Extent Order of Pass-Through Rates

The highest stringency of fractional PT trends is found for cormorftending and deps-
its (NDER52 years), again, due to higher negotiation power and potenfial vflrm cd-
laborationsf U % @E} o0C o0°¢} UVE %} ES }vSE .Fwgurppgdshans }E S|

that the PT is lower for firms borrowing a higher sum, again a resuakgotiation power.

The highest PT and thus the lowest retail banking market efficiencypedaund for the
}vepu @&HRC of household consumption, in this set of financial ptedBat customer

credit card (revaluation) accounts probably have the highest andt mxiseme PT: The
}vepu E[e & ]S (EEB 2®5b]) &re unique in the way that they are the only

rates thatareZ }u% 0 3 CE «%MVve]A [ §} §Z the eudd aea. [rvfact some of

them are even inversely correlated, v]vP §Z [+ & S <SE}vPoCug 00 V

With respect to the&xtent of PT$they equilibrate almost at double the level of the already
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Z1PZ & § « (}E& rewhing IGaps and overdrafts. dvket forces are less strong

here, and a lack of competition might be found under the disguiséecde competition.
Additionally, consumers are willing to use several credit card systeatsdth not differ
much in terms and conditions, because they only warZ § } 0 A GCAZ fE [X W

ing with credit card is creating a short-term debt that is conweiiteéo cash flows for MFIs.

In summary, these results reveal tie( & $]} wtloodgh fend its features and dynamics
in the markets of financial product$he previous understanding (Sorensen & Werner 2006;
Blot 2013)(see Formulé2) could also be advanced in several other aspects: (a) time (i
cluding recent years), (b) comparability of data sets (full uniformigymonized data), (c)

extent and (d) stringency of the pass through, which is summarizédrmula44 vs. 43.

NV 5P V:0aaa; =) U 0 :0aas; U R WU :0ae=UaRxe;
0aa ¢clag X(ZééeeuélgaélQUOLPQ 000aeac xzé?aaeQJa;@@Eé BaO®€eana9 x@daelUce

Formula44 New Order of (Fractional) Pass-Through Stringency (based on #yure

Entry: E: Stringency denoted &3 ((] ] v ¢ }( ]JvS E S E S « Jv CE o S]}v S} sZ

rate, i: nominal interest rate, cons.: consumer, corp: corporation

4.3.3The Forex-Effectofthe [« D}v § EC W}o] C

The public money supply by the ECB and the private money multiptiday MFI, not onj
affects the prices in the euro area it also affects the purchasing pfRre)y of the ENA [«
currency in the world, foundn exchange rates. According to recent macro-economicet th
ory, there are two effects: (1) an increase in the money supply proportioh@aNers the
exchange rate (in indirect quotation) and decreases the PP per unitr@noy, and causes
(2) effects associated withlowering of the interest rates, e.g. shift in portfolio investment
This plays key role in monetary transmission (MTC2, MB)Cwhile the international ss¢
tem generally converges towards purchasing power parity (PPP), due téatheof one
price[and short to medium-termdrbitrage equilibrid and since exchange rateSX( also

have an impact on domestic prices, inflation, imports/exports, investyamd GDP.
(1) Effect of MP on the Foreign Exchange Market in the EMU

Empirically matching the real world data with the theoreti@l £S }}1 Zu}v ®o@elf & A
(Formulal9) uncovers more noisy, less stringeand more complex trergkthat is, howey-
er, generally still much in line with the theory, also if diverse timeydelar Zu i}E <Z] (S|
are incorporated (not shown here): Figu4é pinpoints the development of the three key
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important Fx rates/indexes for the EMU: thelg ES EoC h”""|] %o J&-19Espot U
index, which reflects the euroar[s $}S o A& Z vP @ith sel@tedPmajor trd-

ing partner in the world, and the Chinese Renminbi, also shown hexe &sz | index

Figure46 Major Euro Exchange Rate Developments from 1999 till 2015

Upon the Eurge o pw 1899 a slight depreciation period occurred (due to the fixech
EU rates, economical circumstances and expectations) until it became the corumen-c
cy in spring 2002. Since then, and until 2010, it was strongly gaipitg40% (max. 66%, a
ca. 6-year-long 2003-2009 high) against the US dollar and the Chinese RenaidbPAy.
The ERR-19, a weighted average of all main trading partners of the ENMURad a lower

amplitude, and was influenced by the CNY and US Dollar (ca. I'8#sm)c at that time.

This increase in PP of the Euro, from 2002 to 2010 reflects the bagghtdemand for Euro
with respect to the other currencies, since the Euro became the seouwrst traded cu
rency in the world (ca. 40%) in 2010 (BIS 2013). It then startéalltback to 33%@n one
side[of all global daily shares in 2012 (BIS 2013). At the same time the exchamgétrat
Euro lost its previous gains. This also stems from global demand foag&ummanetary vehi-

cle (BIS 2013)(ca. 40%, o.c.). The velocities with non euro area tesydew temporarily.

In 2010 Euro dwindling was further globally evoked by the first newsseteaf an upam-

ing sovereign debt crisis, which must have shifted also the demand stegmingm using
the Euro as payment vehicle back towards the older currencies like thellas @IS 2013;
Economist 2010). Exporting firms benefited, especially in Germany (place 1, 2886 of

ports), the Netherlands (2., 9.3%), France (3., 7.9%), as exports became mataldéfo
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(2) The MP Effects on International Portfolio Investment

A second effect of MP induces shifts in exchange rates that drive interestanadegrefe-

ences in portfolio investment. The exchange rate is the co-action of mdagtef(Giddy

1994; Sperber 2015). Among them: (1) the intermediation of differemteplievels, doms

tic and foreign Ex strives fora general PPP). (2) This also includes financial products as
shownin:}Zv D Cv E < Cv ¢ Z/vS (E S Z§ W E€]SC dZ }EC[U ,
rates mediates=xmarket changes (whenever the interest spread > SWAP ilatggneral,

the higher the interest rate (and its future expectations) the stronger Bx rate, as the

demand for the currency increases, including its usage as monetary vehideefBatts,

(1) price level (PPP) and (2) interest parity, are thus to be addressemnmpaidng the euro

area with other countries, e.g. the US, which offers the advantageltbtt economies are

of comparable size and interdependgmmaking a comparison more meaningful.

The price levels (CPI, 1998=100, World Bank) in the US and euro area (I#spundm
1999 until today (2015), have both developedaivery similar fashion: mainly, US inflation
is only marginally higher 4wy us0.27%) In theory, the MTC-effect of this difference
should slightly affect the Fx-rate equilibrium (Giddy 1976; Sperber 20153 iy slight
depreciation of the dollar) in periods af higher inflation in the US as compared to the
EMU (see 2.4.2). The spread of the CPI index has had a partial effe@v2@W7, when
inflation was higher in the US (with a minor exceptior2003). This seems to have added
to depreciation of the Fx rate. When tlggp was closed the Fx rate began to return, and
after the FC+EC it librated in the Dollar-appreciating direction b 20back to its initial
IHE- }( iXRedddnare a stronger economic recovery in the US as compared to

Europe and the ongoing bad news about the EC. Since 2010, the USdtad anere jobs
than Europe, Japan, and the top advanced 36 economies of the wosldm: over 13 mil-
lion people (backed by IMF data, and the White House, still a @rf\@nth) many via new
businesses less than five years old, while the labor participation rate taslaghtly fallen

(according to (WB 2015), ca. -1.4%ye to aging, learning, and more disabilities).

It is known from several previous studies that the employment level iadinator for real
future GDP growth and can appreciate the Fx rate: announcements gfaym®I|l emply-
ment rate have impact on thExrate: abbreviated toZ u% 0}Cu v3 3 U®]ioo ¥E]|
and also the Euro, and also evokes investment (Harris & Zabka 1995). Previous economic
theories saw two main reasons: (1) a higher employment raises expected inflatiorn2)
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causesa tightening of the credit market and the probability of a futurestrictive MP
(Harris & Zabka 1995). Based on the data in this study heyé, b $Z } E&] fully}ex{s
plain the effect, as expected inflation and expectiedP did not alwaysreact this way.
Hence, a new theory needs to update the old thedfy theFxrate is affected more on the
basis of real GDP natural trends and the job market, (2) market dataxgettation about

money, inflation and financial markets, and ¢Bobal financial yields and rates

The overlay of US/EMU real GDP-ratio and lpxaatio trends are shown in Figue/: an
upward trend of US real GDP (faster than in the EMU) appreciates trae-pdrops the
“ljeX dZ]e } @& Eoroes $lronger over time: after 1 month R=0.38, afte? years
R=0.55. Other effects were in play in 2002-2005, and blurring and delayipgrsap

Figured7TheFxZ & ~"I'e % v * }v Z o ' W (%u&f GDB) [US/BN

Figure47 also shows that the money supply, Mnoney and quasi money), does not seem

to pull the Fxtrigger even if the ratio of Mas % of GDP between the US and EMU is taken
Comparing this normalized level of,Metween the US and the EMU seems to break with
the monetaristic assumptiorthat (mainly) money drives inflation and the Fx markEven

the opposite could be indicated in this figure: the reason faos th FRI (see chapter 4.1.1

The second effect of Z Vs on theFxmarket is portfolio related and returpro-

voked. Figur&8 delineates the margin of 10-year G-Bonds between the US and the EU.

As is claimed C < C Intefest Parity Theory (2.3\8e country-difference in yield casr
lates with the Fx rate. A higher interest rate in the EMU (green areagides with a lower
Fx@E s €]1"U JE& s «witsadighes ddifgEt quotationE " | |(see Figurd8).
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Figure48 Long-term Interest Rates amtkRates in the Euro Zone and the US

Around 2000, the margin turned negative (yellow area) as US bonds became nrace att
tive, and the directly quoted Fx rat€ | | "« surded indicating appreciation of the D9-

lar, by the interest rate settingat a regular transmission level (see MTA2)s margin still
seems to be predictive and causally relevant for glédbalates, with only infrequently @
curring historic exceptions and shiftSomparing the EU/US 10-Y-G-Bond interest ratio with
the Fx E 5]} #ighlights this dynamic dependency and the margin of the two fadh
mathematically explicatory for the Fx trend rate (right) (R=0.7, data statyonormalized)
Interestingly, both margins (demarcated at horizontal axis) much resegdil other (see
left+right), based on which they become predictive fiature Fx trends: e.g. the yellow area

predicts that the US$ will appreciate to the Euro in 2015¢tvin also seems to happen.

4.3.4Timing of the Money Effect - Implications for Monetary Policy

In order to assess, understand and optimize MP, one has to derive the pemanand ki-
netics of its MTC effects in monetary transmission proegasd mechanism. This is esse
tially important to feed new or the existing predictive MP models \tlith correctly dete-
mined variables, and time or timing plays of course a pivot role here. Agpatéd in d
verse MP models (see 3.2.3) timing refers to the fact that a MP decision is maalg t&he
along the time scale and each decision point in time has overlappingt efteng the time
line with all of the effects of the other decision point - leaglito a huge overlap of causes

and effects over time - that transmit into the real economy via MTCs4$e8).
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Among all model approaches to estimate the impact and timed influence diange in
money supply~ 4 9dpon the real economy a correlation model of price stabilityt 9,/ W

and economic growth~49' We A o % E(}Eu &} E}uPZoC u} 0.8Z | C

Today there is only little knowledge about the precise timinghelse complex effectsio

solve this complex problem with a new approach - as the VAR analysissniseel3.2.8

that are widely used by monetary experts and scientists have some draw-baokalte-

vV 3]A %% E} Z A « Z}e WMalrix®PeWsah Cdrtelation Time Lag « SThis

tests, seemingly previously also alrealy}Av « Z Cv u] }s€EiEesoDE)Walsh

2010 and references herein) was performed with the new consolidated ECB dai@nte

out the respective time windows of effects to a series of MP chateps. The weighted
overlay of all serial effects yields a prediction or description modeM®€ effects, here
focusing on prices and GDP growth due to a requirement to simpiigure49 provides the

result of a 16-yeaDCstudy }v p 8§ }v 94D7i }v 94 ,/ WU E o v v}iu]v o

Figure49 DCTest for EMU W] Inflation, real and nominal GDP (1999-2015)

For real GDP (red line), in a 15 year projectionZ «k@ésine sinusoidal reminiscent ha
monic oscillation effect of R for Mn economic growth becomes apparent and is more
distinct than the effect of M because Mis further downstream of the monetary transsni
sion channel and representsth& o }v}av@ie &Z o]«u] fowsirveftment and
consumption. To some extent this also hold true for nominal GDF (bie) but the net
effect is reduced due to the price channel effects. The timed etéddICP shows also a

sinusoidal reminiscent harmonic oscillation but at a 1.5-fold loweyUeacy (green line).
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Put simply, a punctual monetary stimulus has on average a slight positive impa&DP
and inflation in the very short run, followed by a slight negative in pe&rand two. After
three years it has again a positive effect and the effects decompose latereoto gudiffe-

ent frequency see Figu#9. The strongest correlation on prices was seen after four to five
years. Signab-noise-tests (t-test) reveal that a higher DC correlation also atesca prd-

able stronger effect: a forecast or impulse response function (IRF) sthef all effects.

An increase of Mhas a direct and immediate effect on GDP, real GDP and nomiigl GD
while prices are more rigid until year three after a quantity stimuthe (media MP channel

is not included here, only the quantity changes af-Mther effects could be modeled in).

The strength of the predictability geometrically declines with the foresstumber of
future years and thus also the error based on the correlation and prebstbength of tke
effect. Nevertheless, the model clearly predicts that an inflationary peisdollowed by a
deflationary phase at a high confidence interval (p<0.05), e.g. at seveigho years post-
M-stimulus. Simply due to the oscillatory behavior the overall averagesttetfincels out
to almost 0: the classical notion that money is neutral in the lanmg-However, the effect

o]Jv « A]3Z 8]Ju P }u S$E] o00CU u Vv]vP J(VvDMK<(]$}e *ZJuB]® Z

the economy with new money and then - and only then - it can tusitpe and drive GDP.

Compared to a VAR analysis prediction it is likely to be more robgs$ioicks. VAR analysis
are more affected by shocks like the FC+EC, and other runaway values. As weksult
adjusted p-VAR more pessimistically predicts GDP growth in the long-rusediygtrices (6
Figure S3), due to the periodic occurrence of shocks [real GDP ard#iR prediction
both turn relatively optimistic without the crises, which leads ambiguous interpresd-
tions]. Although it yields too pessimistic prospect for future real GDgRilltrelinquishesa
periodic and oscillatoryginusoidal naturdin the future time-line. This was also divulged as
a common feature of the DC method, further corroborating that MP siens (per time
intervals) cause sinusoidal aggregate MTC waves of (1) different frequency and (B) amp

tude, and (3) depending on output a different shift of thecillatory behavior.
Thus, MP stimulates the amplitudes of MTC waves and timing is the ksynet benefits.

The Dynamic Time Matrix Pearson Correlation Forecast is probably rievess prone to
errors and runaway values and based on multiple VAR-chain extensions of R ltalsies.

also more flexible and adaptive.@Gforecast for the EIU is given in (6 Figure S4). If the
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growth of money were knowablé, could provide an even more powerful forecasting tool
It can be also used to extract diverS&forecast-coefficient matrixes of Reffects on ot
put variables - also by comparing historic periods: for instance thetedfeMs on HICPni
the Pre-Euro time (1991-2003) has had a significantly different Rxjs¢e 6 Figure S5).

t]$z @ P & 38} & v§ 'iSvY % E}PE u ~0i viue 3ZE v A

careful raising of EMU base money due to the four to five year delayect en prices.

4.3.5Decomposition and Quantificationof [« D}v § EC W}o] C

Using multivariate regression models it is also possible to quantify tihebadual effects

of a money supply on GDP and inflation: Growth of n+rGDP (@néol}; (in %) yieldse-
gression at a confidence intervaf up to R=0.82 (adjusted R=0.8): in very short summary
and only very roughly MP should homogenously disperse more money in E@isg50

3D Graph/v ] S]vP ZZ }uu v o {EECH4VOWr@y. iiin

Figure503D Graph/v ] §]vP ZZ }juu v o (EECHIVIWIGv 1iii

Using the existing dataset it is also possible to find the multivariateessgmn using most
indicative and significant parameters only. This enables the derivatiameiv GDP growth
formula, with the proviso that all variables used are significan® (p5) for a more accurate

and quantitative prediction of GDP is given as resufarmula45.

FOUU& U EaaUdREUB AUE
Formula45 GDP Predictive Regression Function Based on Monetary Variables
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Entry GDP: gross domestic product (bn, quarterly, EMU19, chain-linked 2010, Eyrglstanone-

tary base (bn), My monetary aggregates (b) <W v (7200bFt00), vs: real velocity of money
(rGDP/M,5) (ECB, 2035

Significance (p, t-test)intersection: p<3.5E-11, f2E-4, M: 1E27,M3: 2.3E10 U <« W10)485.4E-
14, w: 1.4E21; R confidence: 0.9763, Adjusted R: 0.9738

Unexpectedly, Mand Ms show a positive function, while Nk negative. This shows that;M
might have a more beneficial effect on output compared tg M line with other results of
this study, evidenced earlier (e.g. chapter 4.1): heicg]s Z » pv }A @arkefables Z
instruments[of Mg (representing the difference of MMV,) have a specidtey role for short-

term real GDP growth, that was previously unknown, that were furtimalyzed here:

The growth rate of three exclusives\omponents,IV}Av ¢ Zu EI § o ]JysSEuuU Vv
indeed strongly correlated with real GDP growth (chain-linkedaset) in the EMU
(R=0.43)A analytical examination of its components provides evidence that the exelusi
MzcomponentZ S ¢ HE]S] * Je*ld ~H% S} T C E u SHE]SCe[ S
GDP growth in the EMU (R=0.61), but volumes are only arouin i vPhe MTC-efficiency

seems to be higher than in mosttM}u % }v v3eX « }v /E ope]A NMF }u%o}v
(Hv *Z E [ v E % uE are onlyPgiorlyucorekated (R<0.15).

Additionally, velocity of ¥has a negative impact, whileg is positive indicating that the
transactional efficiency of Mis indeed more important for GDP and output. It is thus be
ter if vs is higher in relative terms to improve GDP - theoretically (whilbas a counter

effed)). In(o $]} vhas< kry slight positive but relatively fully negligible impact.

Multivariate Formulad5 was tested for its capability to predict the first quarter of 2015:

Formula Entry (rational expectations model): M1275, M=9850, M=10500, y=0.41, y=0.23,
«~,/ ¥U27.7 (note: this test was conducted at the end of Q1 2015)

Formula Output:2413.4, v E o ' W ~v}§ i{inked 2010¥ =] growth of the 1Q (first
quarter) of 2015 compared to the 1Q of 2014

This result validates the formula and corresponds to ca. 1% real GDP gnavehEMU or

a rate of 0.3 seasonally adjusted real GDP growth in the euro area (BEurestaure)

Although the formula is very precise it requires highly accurate estimateseainbnetary

aggregates and all other variables, which is often not feasible in advamdg for the ECB.
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In summary, multivariate regression analysis can be used to decompose the variables that
affect GDP growth, and a predictive formula can be derived thatiregjprecise data sets

for accurate predictions, and helps identifying GDP-profitmanetary factor components

4.3.6 The Labor Effec ( $Z [« D}v 8§ EC W}o] C

Previous chapters gave a new overview that also further substantiate a direcforoléP
on output (GDP growthin the euro area (4.1,14.1.2, 4.3.4): monetary growth, velocity,
low interest rates, and the right timing and amplitude of MP seemédatucial, as well as

the efficiency of the total monetary transmission that cannot be alteradch by the ECB.

The modified, the modern, and the standard Phillips Curves do mov shvery striking €
pendency as a rule of the employment level and inflation in the Eddid 1999-2015 (e.g.

6 Figure S16 Only if only non-crisis years are considered (e.g. 2003-2007) it sumhsa
Fisher-Phillips dependency (6 Figure SHaying established a link between monetagy a
gregate growth and GDP, and having uncovered an effect of velocities patdbat oc-
curs in approximately aZ } vquarter-tow- Egee 4.1.2) the research can now ask the

guestion if the overall employment level (job creation) depends on thearsl too.

The employment rate is one of the most important political and econdattors and indi-
cators and serves as a suitable read-out of high relevance for MP, fistatanomic pat

cy, and indicates bottz Z  asdZstability of anecona C[ v } v yrojvth potential

Figure51 co-depicts and correlates for the first time (in 7-2015) the growdte of the n-
come velocity of real monef) and the growth of the unemployment rate (in %) in an
overlay chart analysis, for the EMU. An inverse correlation between dpatth rates can

be shown (R=-0.22) even in the noisy, quarterly unadjusted, raw data setfufiher com-
firms that the velocity of money is indicative for job creation &#l &s output (4.1.2). It lay
down a new inverse coherency of the velocity of money and the short-terplagmert

and economic growth trends i§Z J@E € -« girrosinkertéd natural mean functiohX
dzZ]e (]Jv ]JvP v e C DW ¢SE § P]eSe 5} %o (E A wuSbopyV
uvd C 383 E iu-3]vP 8Z A o} ]3@Qifme P@&3AWithin@En Hptilnal E o
corridor, and for short-term employment forecasts (related research wHsrsssing).

In summary, a rising velocity benefits the economy, job creation and acts atatidedry.

The rising debt level (see 4.1.5) depresses natural velocities, the econosyyangabprices.
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Figure51 Reciprocity between the Growth Rate of the Velocity of the MoneBage (y)
and the Seasonal Adjusted Unemployment Rate in the EMU from 1999-2015

Until 2009-Q1 wages were growing in accordance of domestic growth poli@éesauld

have led to much more future growth and millions of new jobs (&Etutations) (EC 2008)

Figure52 Unit Labor Costs and its Deviation from Wages and Labor Productivity

After the FC, indicators and velocities dropped sharply, and employmehtvages begun
to slow down. Labor productivity growth rates started falling and latior cost (ULC) were
soaring, like local factor competitiveness. Labor productivity and wages,adtdGo on,

trended more suitably before the FC in 200%e ULC trend resembles the quarterly devi

tion of wages (as moving average) and labor productivity from Z5(see Formuld6).
T . %EJ ;L ¢9=CABJ ;F .=>KN 2NK@ GJIPEREPU

Formula46 Unit Labor Cost Dependence on Wages and Labor Productivity in the EMU
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Entry: ULC: unit labor costs, based on quarterly ECB data (in line withraatigeory)

M, and thus yhas a relevant role with high monetary dimensions effective for the labor
market: thus, the effect of a second grade velocityskall be tested with respect to ited
pendency ~W (¢} vdlatioh)@®n labor market stats: including the employment griowt
rate (in % p.a.), the labor productivity growth rate (in % p.a.),uhi¢ labor cost growth
rate (in % p.a.), and the wage growth rate (also in % rate p.a.). Tahkewé the results:

Table 7Correlation of Velocity, Employment, Labor Productivity and Wages Growth

The highest correlation is an inverse relationship between labor pribdty and unit labor
costs (see Figurg?), also due to the relationship given in Formdk The second highest
dependency was found fdhe labor productivity rate andhe employment rate. The coer
lation is strongly positive as it is leveraged by capital and technologggétive shock to
consumer demand and investment contributed to the negative effecheFC. The third
highest correlation level is found between unit labor costs groxatie (in %) and thera-
ployment rate (% reduction of unemployment) - a quantitative measiireow much the
unit labor costs influence the employment function in the earea. This correlation of -
0.68 indicates a strong inverse dependency also due to the relativelychgyh of living in
the EMU. The fourth highest correlation, still R=0.64, is a positiperakency of y (real
velocity of M, see 4.1.2) and labor productivity: the velocity of, My, grows with labor
productivity. There is also a dependency (R=-0.52) betweemd unit labor cost, and;v
and employment (R=0.42). lfyv E =+ » ~]S } ev[S ]Jv §Z o}vP Euve SZ v
increase too, labor costs would fall - same as unemployment. Howevemedlictions of

today convey that vis still about to slightly fall throughout the next decades (Bagire 9).

This might cast a cloud over future labor productivity trends § Z [« DW Jm-A EC
sistently plannind) } GE v[§ ] @EightlyAower ¥ growth rates in the future. Veloci-

ties are declining due to a higher debt burden, lower marginal propensitptsume mul-

tiplier effect for output, less job growth, and lower wages and ULC. Troisgdy urges p-

litical decision makers to withstand the trends: basically with less dedi\VS reform.
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The fifths highest dependency (R=0.63) could be revealed for wagesnénidhor costs.
This only indicates that wages significartbptribute to production and factor cost&Vag-
es are only slightly negatively correlated with employment and labodyxtivity (R=-0.3)
due to the effect of outsourcing of mass production into chéapor countries. Finally it is
also important to have a brief look at the price-wage ratio. This inolidells something
about the real purchasing pow¢PP) of the working population: this ratio is slightly decli
ing at -0.61% per annum, meaning: PP of wages is marginally accFetivethat optimize
their profits hire until the MPL (marginal product of labor) equals teal wage (Mankiw
2014) This means the real wage must fall or the MPL must rise in the EMU. étiglekls

cause deflation that drives the real wage (via P) and lowers the MPL.

Figure53 Correlation of v1, labor Productivity and Employment Rate

Figure54 Priceto-Wage Ratios and the Velocity of Money

The trend of prices correlates with wages resembling a referencinga#f and wage poli-
cy. Price/wages ratio also correlates with the velocity of moneywy s, W) but the n-
come velocities of money fade faster, e.g. v2: 2.58% p.a. (Figur&ven though the pap

lation benefits from these economic trends effectively by ca. 10% higher punghpswer
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per 15 years, homogeneity of purchasing power dispersion falls, and a growingpfpool
money is not used real TA purposes and GDP, as income velocities keepssfigihtig:but

continuously lowering some strength of the potentially starching domesarkets.

4.3.7 Main Output Trends of the EurosysteWW §Z Dh[e }v}uC
ZdzZ 1P arafhe ¢hain-linked ratios of GDP components over GDP that est#imish
main story of monetary transmission output in the EMU at a glance (see BRgur@éDP fell

during the FC across-the-board and across all euro area countries, EU cotkerkesland

and Malta beinghe only exception, in Q1-2009, and EMU growth rates have not recovered

yet to itspre-crisis levels, almost six years later. This does also apply for the invedtment
output ratio that has also dropped in the FC and has not recovgetdand can also be

seen inexport and import volumes and ratios.

Figure55Chain-o | v | A 0}%u v3 }( Ku3%psd Ju%}v vie v ZdZ

Consumption and government spending compensated for the ditch in pradhycéind e-
lated trends - in relative but not in real terms (excepting the gitowt government &-
penditure; which also slows now). Major real growth rates are fowrdekports andm-
ports - also in relative terms (from 23% to >40% of GDP in two decadeslustiates the
soaring importance of international trade and international managemeh® P&} %o [°
currency block - and worldwiddmong huge economies Europe has become a prinee loc
tion and the most open for international trade (as measured by the raticomnbined e-
ports and imports divided by GDP, in 2012). The Nx balancedurack into the black after
the FC and today has reaché@lOObn of goods and services in the first quarter of 2015.

This is mainly the result of a recent Euro Fx rate depreciatiorchaiiade exports more
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affordable on the world smarkets. Finally, inventory investment only makes a very small
part of GDP (amual changes of only ca. 1%). Correlation studies performed revealtthat i
serves as an interesting early indicator of output that is respongivdR and M3 (see 6

Figure S6) again exemplifying that monetary transmission is of high relevance.

4.3.8The Eurosys u [Wonetary Transmission Channels
Monetary transmission must be dissected into a categorical list of monetary tragismi
channels (MTCs) in order to be researched and understood (see Frlain analytical

findings of empirical MTC researchthis study and others is review subsequently.

4.3.8.1 MTGC.: Real Interest Rate Channel (Traditional Effect)
MTG transmits the real interest rates (r) and money effectiveness (e.g. PTewd/nThe
[ MP effects on interest rates were dealt with in chapter 4.34e, RTwas dealt with
in chapter 4.3.2, both integrate in MTE€which is in the primary focus MP as it directly a
fects the ROI, ROE, NPB, WACC, and so on bearing calculations of investment decisions.
Other EMU reviews also came to a wrong conclusion about this importai@ (Eorgens et
al. 2014): the real interest rate in fact drives investment decisions as the aggregate privat
sector passson FisZ Hretative) nominal interest inflation component to consumerkis
Z * 0 S} }v(ue]}ve mdcrdécomdmics understanding and of MT€mprising

important effects of r on investment, residential housing and dwrapenditure.

The idea behind the focus on the real interest rate is in fact itindustries and entities that
invest can pass on core inflation premiums to the charges for theirymtsdand services.
Also, the prices of housing and durable goods will not lose mucheof\vhlue becausent

flation is part of their market prices and usually ymalepreciation reduces their value

Hence, the more endurable they are the more the play a role in;N6E€ 4.3.8

The real interest rate has to be calculated separately for each indivichaaicial product,
or aweighted annualized average needs to be foumdFiszZ E[e <«u S]}v §Z C] o
expected inflation is approximately the real interest rate (Forniida The outcome of this

formula varies with v A« §} (E [ « atidB$of fiture inflation (Levinson 2005).

The nominal PT rates, i.e. AAR, NDER or the consumers APRC were used fed walight
lations (see 4.3.2Pass-Through and Interest Heterogeneity in the Eurp Mieeaever, for
MTG the real interest rate PT is to be found.Z v 0Ce]e pe « SAIVE JRZSEL
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Z(Jvv]o %E}us A]Pzs [ vFipueld) and suBtracts the annualized

monthly HIPC rate for D h [mouseholds and corporation. This transformsZiskekeante
real interest rate into an annualizezk postreal rate: the results are depictad Figure56.

Inflation rates have been included until June 2015

Figure56 Real Interest Rate and Pass-Through of all EMU Countries

The MRO and the respedi Z @Tisshown (as average real interest rate of corporations
[corp.] and households [hh]) to illustrate the main MP effects on r BAWG, which differ

from the nominalPT TZ Z E [i®aWighger for industry investment and how much MFIs
charge in real terms, multiplied by for the effect on the entire real economy. The real

PT, a highly important indicator-factor, has significantly increasgain back to FC levels.
Figure56 for the first time unravels a new correlation between the real-PT ardGIDP
PE}ASZ &E § W v JvA E- % V V C ~W @Ee}v[e § NBER-+ (}uv
PT and GDP growth rate that needs a low real-PT. This is also often nmiukedoby
economists today maybe because of the above reason. The higher the real PT, the lower
the efficiency (E=1/fa) Of MTGU S§Z Uu}E u}v C ]e Zo}*S Jv SCE veu]ee]}Vv]
lower the short-term spending stimulus, the lower the growth rate of GDP. Towseren-

cies help explain the malaise of the EMU economic recovery and stagflatitmes world:

E.g. the same coherency and indebtedness (US$ 10tn) hold Japan dowrflatiarde
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Figure57 The Effect Real Pass Through on GDP and Inflation

4.3.8.2 MTG: International Account, Fx-Trade-Capital Effects

Inth J&ECU }5ZU u v V *U% % 0C (}E HEE v C fled& Eu]v
market equilibrig[ In the real world there is a multiplicity of factors that inflaerboth. The
demand for foreign currency is given by (a) the demand for foreigoréexp(b) demand for
foreign assets, (c) domestic price level in relation to foreign price,|é¥efuture expeda-

tions (of prices, Fx rates, ROI, economic trends), world and media events, among others.

The currency supply is regulated by the central bank and all monalen®in the economy.

The domestic real interest rate has a pivot role: it has profound &ffec nominal interest
rates of course, and on thiexrate mediated byZovered interest arbitragf(Levinson 2005;
Giddy 1994; Sperber 2019pternational realization of covered interest arbitrage leads to
covered interest arbitrage parity (see 2.4.Zhere are net capital inflows into the economy
if risk-free arbitrage is possible - also due to SWAP rates etc. - and shinegglobal d-
mand for the currency, and thus the exchange rate (Fx rate). Thge Déaffects on the Fx

rates were already described in chapter 4.3.3, involving the core mechanidviBGa.

Another important element of MTGs the Hternational Accounfthat comprises: (1) the
International Investment Position (1IP), (Il) the Balance of Payments, (lll) dtheges in

financial assets (IMF 1993; IMF 2009; ECB 2015a: ECB/2824/23013/25, /2014/3.

() The IIP records v }viuC[e (]Jv v ] o <+ Segold vesedved)ard financial

liabilities of non-MFIs, and represent a net claim or net ligbibtthe rest of the world
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(I

(RoW). The IIP represents a subset of assets and liabilities in the natberate sheet
that includes non-financial assets, and positions between residdME @009): its
changes are explained by the financial account (BoP) plus (Ill) accumaletount.
The balance of payment (BOP) reflects a record of the forces of supplgeanand
that determines theFxrate (Burton & Lombra 2000). It is the record of all transaction
between a country and the rest of the world (not only paymeagghe name implies)
The BOP is a double}} Il % ]vP ¢CeS u v }vsS JveW ~je §Z Z pEE
all international gross transactions of currently produced goods ardices, gross
primary (income for providing temporary use: investment income, direct investment,
portfolio investment, other investments, interests, dividends, rent, slibsi etc.) and
gross secondary income (redistribution of income: e.g. personal transfers, intarahtio
assistance, current taxes, social contributions and benefits, current gtiemal cog-
eration, etc.).d Z HE E vS§ diffénence] between gross exports and gross i
come <y 0+ $Z Z]|vA BlwRE& P %[ }( 3AMF 2p09.uchapter 14):
And (2) the (gross) capital account (narrow definition) that compriges § )[acquisi-
tions and disposals of non-financial/non-produced assets (salesasés and licenses,
land sold to embassies, unilateral capital transfers). (1+2) The sumrehtand cajp
tal account makes the (net) total lending/borrowing to/from RoW (IMF 2088)visi-
alized in Formula7, the sum of current and capital account equals the finanaal a
count in the new BPM5/6 system of national accounts (SNA) itlefia (IMF 2009)
which is often heavily confused also in the scientific literatand most economics text
book that still use the old definitions. THigmancial account (3) records the net (not
gross like the current and capital account) acquisition and dispodalasfcial assets
and liabilities. This account resembles the liabilities side ofanbalsheet as it reveals
how the net borrowing or net lending of an economy is financédsd: the financial
}uvsS %oope SZ Z}SZ E s2&xplén4he changesn the IIP betweee b
ginning- and end-periodsfA BoP has to hold the balance like a balance sheet and a
central bank eventually has to manage the financing side (if requiredgxample via
SE ve( E+ }( ]38 E « EA ¢ 3¢ ~ XPX UWEE v ] =[Ww]IZ }VvE
gold reserves)§} ¢ SZ HE}*Ce+S u[e 04\2.1: seBenk assets areast
ble and increase slightly)d Z [ oV *Z S ] }voC & & oC ((
changes. Roughly drafted, the reason for this is found in losses irlmitivestment

and followed by gains in other investment until 2014 that became rauh 2015 and
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u Juu Jv E « Jv JE 8 v %}ES(}o]} JVA <3w \yBIiJw TiiA -
in a 12-month aggregate of may 2015). In the EMU, TARGET?2 serves as a luick Bo

equilibrating mechanism in the EMU (Cecchetti et al. 2012), but bears somenhidd
dysfunctions, e.gE]*]vP Zuvu S8 Zv[SBE[ZW}YueU Vv E o § Z]
of underlying fixd Fxrates (Mayer 2011). Unmatched claims could cost donon€ou
tries like Germany} i X flifia case of a default of the Eurosystem (Kaiser 2012).
(1) Accumulation accounts: capital account, financial account, and ath@nges in fina-
cial assets and liabilities (IMF 2009): they record the accumulatiassafts and liahil
§] « (E}u Z}S8Z & (0}As[ ~3Z v SE ve 3]}ve }(SZ E}VE-UPSZ
that affect them (IMF 2009). E.g. unilateral cancelation of debt by torediolding

gains and losses, reclassifications, only of external financial assetalaihtids.
?2QNNAJP =??KQJP E?=LEP=H =??KQJP EKBBE?E=H OAP
Formula47 Balance of Payments (BoP) Identity, BPM6 Codification

The BOP is balanced but its components, mainly the current acasukiipwn to directly
effectuate theFxrate and MTgover time - and is interdependently affected by the Fx rate
over time too. This leads to a balanced equilibrium in theory -ieaxport rise due to a
depreciated Fx rate it stabilizes demand for the currency and the Exagdin. Like many
other markets the Fx market is not free of government or monopolistic intdiwencen-
tral banks may exert (sterilized and unsterilized) foreign exchange intervsnto infu-
ence Fxratesin Zu v P U }E ]&ESC(Mishkirs 2aB7)R ¢uvip standing facilities
(not planed, officially)If the ECB sells foreign assets for domestic cuyré@nlowers M.
The actions and capacities are reflect¢d S Z [ 0 v seez.23. Fgures57
depicts key items of the BoP account as trends: the current accountaipi¢al as well as
the financial account using the SNA compatible accounting methide 1993; IMF 2009).
DhZe v § o v JvPI }E E}A]Whrighli pveriags with the goods transaction
balance (Figur&7). This reveals that the capital account roughly approximates the vegat
value of services, primary and secondary income, in a strict tendency since many years.
Goods are still much more important than services for international adspamd the BoP
current account, which is technically offset by a deficit in secondexyme (transfer pg

ments without aquid pro qug. This negative flow has doubled since the launch of the Euro.
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Figure58 BOP Account Trends in the Euro Area (*estimation)

%WOQNNAJIP #??KQJP E%=LEP=H #??KQJP L (EJ=J?E=H #??KQ

LOAP . AJ@EJC $KNNKSEJC

Formula48 BOP Accounting of the EMU (New SNA - IMF Standard of 2009)

The financial account equals the current and capital accountreoeht errors are omitted.
}18Z Z A PE}Av 3§} JMA2@ES:dénivatives and portfolio investment on the rise.
Both, tZ [palance sheet (see 4.2.like the BoP financial accounts reveal only little
changes inthe E [+ (}@& ]Pv pEE \Clg@msor ndaAurdMrea residents im-fo

JPv PEE v C & u Jv 8§ C fé&rm ®IgL015, miner yearly changes in
the ree EA oo S }( §Z }W (e (]J(EGB R045b, Statisical Bulletin 7The
exchange rate, supply and demand for currency due to transactiassriuch balanced it.
As a result the Euro currency in international circulation seems to bévely free floating

unaffected by central banks although the shape of a few shifts remmnti® Plaza Accosd

Figure46 shows theEER-19 pool of spot index exchange rategBH | « thg top 19 trading
partners of the EU over timd-x changes obviously had a major impact on the trade bal-
ance recent current account surplusn oscillation pattern ofxrates, as expectable from a
feed-forward loop of Fx rate and exports: a depreciated Fx rate egolates the &-

port/import balance that has a stabilizing effect on the nexufetZ & £ & $AuA (B¢

dzZz S]Ju]vP }( $zZ]« (( S8 v *S]Ju 8§ ue]vP V¢ AJuWSS A

goods transaction surplus starts in the first quarter of 2012 at the same when the Fx

D

E 3]} Al§Z §Z A E P }(u i}E 3E ]vReHMondiiik AE @ ®0[X ald] ]

indicates an immediate effect when the tipping point of the BRRaverage (T#x0.95) is
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surpassed triggering  }}*S Jv A% }ES*X A %}ESe Jv SuEv |E
0 ¢+ }( ]u%np@derfe expensive - are deducted from it (IMF 2009; Mankiw 2014).

Figure59 The EER-19 Fx Index and the Trade Balance

To get a better measure of this transmission channel coherency Pefpasmmelation was
conducted using the traded goods account monthly moving average (13 moutfent
value +/- 6 month) from 2003 till 2015 (after the Euro was fully intredy@nd the morh-

ly moving average (7 month, current value +/- 3 month) of the relevantloHPrex index
(the CPI deflated rate) from the same period of tifi&e result illustrates the economic
power behind MT&€the pEE& vS$ }uvS[e S€Hongly depends on the exchange
& S§ }( 8z h[e u ]Jv S E&(R}0.P7)%a degecidion of the Euro in the world
increases trade balance, and current account, mainly via a higher exppfusurhis is in
fully in line with current theory, previous empirical findings, ardvalcroeconomic stylized
facts. However, in early EMU years after 1999 a strong correlation could datssnmot be

found. This strong correlation is measured today and was not publisheglviewed earlier.
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Multivariate regression analysis substantiates the result and unveilejtsvariables: the

Dh[e %]S 0 }uvS ]+«1® Billion Eurd@s per Fx index point (EER) each month.
This is|18bn per year per index point. THéx-beneficial tipping point corridor of the index
isat 1l %o}]vSe SZ § }EE *%oIWi %o} |ME® ¥E i1 ulvSZ A |iXA veX
corresponds with net lending/borrowing in 2015 at the lower endh&f Forex EER-19 index

(green). Thereby, a significant quantitative variable also for M®©Qld be derived.

Figure60 Net Lending/Borrowing of Households, Government, MFIs, and Non-MFIs

Once a monetary stimulus is transmitted via MTi(rofits the current account through a
higher export surplus. It has a positive consequence for theE } 1} eufrent account
(Figure59), GDP and employment. This scenario happened in Q4 of 2011: whemet
lending of the Eurozone turned positive and only the Government seetoaired with a
net debt, while the sum of households and firms weZelf-financind Although Keynes
savings E Vv}3 Z - (BoonEhefoenpol 2005), domestically, the world bank reveals:
EMU Debt>Saving>Investu& ~ EA"E/U  X|iiSe+¥X 1S Tkus EMU real savings

}v[S <peabinvestment. Butgavinggstill equal investment on the international level
(Figure59), due to global net lending and borrowing accounts (with ereord omissions)
The international investmens AJvPe P % ] (}uv Jv 8Z HEE v3§ JUVS[

considered as theory-conform here as opposed to ajéasv }u e« Sgvingdgap.
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S5F+LeF + E:RF 4 L%QNNAJP #?2?KQJP $=H=J?A

Formula49 The International Savings-Investment Gap is the Current Account Balance

Entry: S: gross savings, |: investment, P: private, G: government

Finally, Figureés0 depicts how cumulative lending/borrowing (sum of capital andent
account) affects the net external debt and net external assets at émqpeod. Since the
current account started to turn positive in 2012 net external dstatrted to shrink while
net eternal assets continued to pick up. In turn it affects the Fx etports, jobs and GDP.
This is complemented by Figusé that summarizes and reviews the net external debt and

assets and the cumulative change of the net lending borrowinge&MU BoP account.

Figure61 Cumulative Lending/Borrowing Affects Net External Debt and Assets

4383MTG: foretei feot ‘', ,<oie arket.Channel

MTG summarizes effects of MP on the real economyrgialuation of equtiy (stocks), d-
scribed by Tobin (Tobin 1969) and Keynes (Keynes . 1B3&fly, T} Jv[e < E S]}Xhe<p o
asset market value divided by its replacement value (see MTC3). In practiceatie many
subtypes of this formula in regular use: e.g. the market value of equilyliabilities to

their book value, or the value of the stock market (market capitabmatdivided by the
corporate net worth, also in several different modalities of opgrg capital. In macroex

nomic terms these differences are less important and canceled olinBoq is foundni

the market capitalization of listed companies and gross fixed capitaldtion (in US$).

Although, this is only an approximation, as not all companies are letddnot all market
values of companies can be estimated, as well as not all replacement cose ceiea-
mined, it still is a suitable indicator of the global trends aath be derived from World

Bank data (WB 2015). Theresg« }( & o 3]A d} Jv[e < SEHuvt2. E PJA v ]v
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Figure62 d} Jv[e Y DCaploSListed Companies to Gross Fixed Capital Formation

Since several years a Tobin q indicator chart is rampant publishedoorthe US economy

K$§Z €& (}Euo]y{-}¢ A£]*8 ]Jv 8Z 0ie v digcontinuedahd@heirZ
formulas are much less used. The ¢J8alculation method also provides only a relative
measure and no nominal values, because of the same reasons and is edi@ishmary

platforms (Vectorgrader, YCharts, academic publications, et8.).Js E I}v (E}u SZ &
Flow of Funds releas¢he ratio is calculated by dividing line 3arket value of equities
outstanding[by line 36v § A}YESZ u EI § A op }( *Xi[*+ 8 o Xiil ~ o
Financial Businesses) of Non-Farm Non-Financial Corporate Business [thaniiver df-

fers in previous decadesph comparison of the US g-value with the g-value of this study
(based on World Bank data), findstheu @& o 3]A (( § }y hagvalthps] dg-»

bled in the US from 2009 to 2013 (=1.75 fold), as is shown in FBgues much as it has in

the US version of I ] s[q (also 1.75 foldAn advantageous of the new method is that it

provides omparable results over time and is based on freely accessible country data.

Q of high GDP OECD countries like the EMU, US and Japan can be grtugedoin
developing cluster, and the BRICs&lg v[* A of6&bqis also more coherent with its
own group. The new ¢ ratio also reveals that the US has the highest valuesé&dbau
capitalization rate is higher in this nation in comparison to dlleotnations shown here

The global shock of the FC has dramatically affected all ngtiansA pgven in China.

In the MTG channel expansionary MP lifts stock prices and g and thus investment and GDP.

The question thus ariseBow did investment develop with panswered in Figuré3.
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Figure63 Gross Fixed Capital Formation in Selected Countries

Only investmentn China is robust to the FC, growth aberrations of g can be seetdor t

US, EMU, Japan, and the Russian Federation (RF). This is also substantiatezlatiyprto
coefficients of GDP on investment (as gross capital formation), fron® 18182013:
R(EMU)=0.987, R(US)=0.955, R(US, from 2006-2009)=-0.26, R(Japan)=0.52, R(China)=0.99¢
and RF=0.991. It seems that the EMU, Japan and US lag at the benefiCefrBRbnS.

EMU and US investment stays below or close to its pre-crisis level: &@sgtrdrome. The

ECB exerts some impact on MT€ d} g g[channel via the high powered quantity of
money. i.e. in the EMU from 2002-2007 and after the crii4 02015 (Figuré4, R=-0.54).
Additionally, a reciprocal relationship( d} ]q (Pased onA} E o vl § e« v §Z
MRO rate (central European rate) can be found with a 1-year transmission (Rk-0a8)).

Looking at adjusted stationary data a higher correlation can be f¢®¥d0.43, right). In

spuu ECU SZ [* DW Z « Z *SE}VP Ju% ASndlivadiatd e <« Vv
gression analysis reveals that a 1% decrease in MRO increases g by 35% on average, but

only at a low significance of p<0.16 (t-test). Chart analyses reveal ggrieeaiame result.

Despite these relevant effects of MP on the real economy, one major scigdsionption

}( d} Jv[s < Dd SZ }EC v ]v U *S]}C WER}E-S]YVY[ u &
value divided by its replacement value that represents the net wortimagstment, it po-

vides a clear inverse (reciprocal) relationship of g in relatiom@stment. Tobin argues

that a higher g results in more investment via equity. This waulthediately have anm-

pact on equity and market capitalization and g would thus notease if counterbalanced.

Q only increases if investment is less than equity valig@E u]v P t- & & bE 1ZX
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Figure64 Dependency of Q (WB derived) and MRO Central European Rate

In fact a negative relationship in the EMU can be observed for net mesestand q (R=-
0.32). This is because most stocks are traded on the secondary market and if prices of these

stocks increasé does not much impact investment but more profits portfslio

Figure65 d} Jv[e Y dZ }&EC }( /VA «3u v Jv §Z uE}l}v

Only if firms issue new equity, or equity investment, MT&s an effect, which is thugss
strong[ Figure65 in fact divulges a clear negative dependency of g and net investment
from 1999-2013R=0.52), and only a very weak positive from 1990-2013 (R=0.26). If only
the time period of the European monetary union is considered, we hae®nhsider a falsi-
fication of T} ]v [ MTC theory for the euro area so far, due to the above menticared
gumentation. In summary SZ s MH has a bug effect on Tolgng, bus <[« (( S }v

investment, and GDP, is only temporary (2002-2006). A feedback mistdonsidered.
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4.3.8.4MTG: Financial Wealth Channel (Asset View)

The effect of wealth~D} ] P o] ifefiire Esourceg stems from beneficial changes in
balance sheets, for instance due to a stock market boom (Modidl@nl): affectingcon-

sumers pnd businessesineluded here) balance sheets (Mathews et al. 2013).

If stock prices are stimulated by MP (as was shown in Fef)reand the wealth on balance
sheets bolsters consumption (for non-durable goods and servicdsiding investment)
investment and GDP growth are augmented, as Mi§Git work The chart in Figuré6
guantifies final consumption expenditures (households and governmtdrat resemble
gross capital formation (net investment) and the externally assesffedt on the stock
market (Dow Jones Euro Stoxx 50). As was shown for q and investment (see6Eigdixe
again only in years of sound macroeconomic conditions (i.e. 2002-2006), higlergore-
lation can be measured (R=0.94). However, if all years, containing sub-optanede®-
nomic conditions and crisis are included the correlation turns exeggative (R=-0.48).Thus,

MTG:.4are only active if sound macroeconomic conditions and such expectationgvare

Figure66 The Equity Effect (Euro Stoxx50) on Consumption Expendittire EMU

4.3.8.5 MTGs.0: Traditional Credit View

The five credit view channels (MsIdL comprise the bank lending channel (M) Ghe bal-
ance sheet moral hazard channel (M)l @he cash flow and nominal interest rate channel
(MTG), the unanticipated price level channel (MJ;Gand the household liquidity distress
channel (MTg). These five channels have a direct effect on investment, residentialigusi
and consumer durable expenditure and hereby feed into GDP, outpulluptivity and the
standard of living. They all have in common to benefit the real ecorlmnbettering (1) the

lending activity anq2) cash flow and liquidity that also reduce risks and moral hazards.
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(1) The Lending Activity Effects

The lending activity is illustrated here by plotting the lending nauof relevant repe-
sentative financial product categories (see Figberg loans ranging from three month to

one year, from a quarter of a million to one million and abd®( initial fixed rate).

Figure67 Lending Activity to Corporations and Consumers Across the Euro Area

As before, the most typical development of M@ solely found fromr20022008, and
ended with the FC. Fror20032009the lending of the loan volume for corporations has
increased which coincides and correlates with net investment (see Fagyré>ost-FC in
2009 investmat has not recovered coinciding with subsiding lending activity (volufie)
the same time the total debt of the euro area approaches heighddigures (Figur@3), of
U}E 38Z v !Ti §EJoo]}v A]3Z}pusand ¢xterdalizedEsbiand externalities
is summary indicating that debt is used less efficiently. Fi§8rases world bank data to
illustrate corporate, household and public debt (WB 2015). Thie k&t corporate lending
(driving investment) and government is declining, as much as the ratio of corpgeratieg

to household lendvP X dZ]s ]+ Vv A §C% }( Zal€B JnElude® hdpyusBl S L 3
debt here. Importantly, MFIs als@growd out[EU GDP growth (Cecchetti & Kharroubi 2013).

Figure68 MFI Lending Activity with Corporations, Households, and Government
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The cause of these MTC inefficiencies {sanfsee 4.1.3) and domestic real savingsrto i
vestment gap (see 4.3.8.2), the general trends of debt Fi§arand MFIB/S (Figure’5).
More savings are used fiscally but affordable loans are generally avaitablgsinesses,
since 2012 eorporate debt is on the fall but invest vS } ¢v[S$- epn€Emption is st
ble, but ony slightly positive and still holds potential. The high level débtedness might

block EMU investment and lower the effect of MB@nd it lowers the velocity of money.

(2) Cash Flow, Liquidity and Risk Effects

One way to indirectly measure the cash flow and liquidity situatiothe economy is to
assess the default risk and moral hazards that is considered by MFIs/GBs emding
market. This reflects the liquidity and cash situation of hdwadds, firms, and also the go
ernment, depending on the financial product that is investigatedtheory, if the risk is
high then liquidity and cash flows are estimated by MFIs as less stablegless, or less
enduring, and the MTC is less stroiige risk is calculated using market data that resemble
the change of this risk in real time. This was done through the QA&tklod (capital asset
pricing model) where the risk premium of lending (credit view clednis derived bysub-
tracting the (risk-free) government bond rate form the (risk-bearing) averagengrdie.

The percentage reveals the intrinsic market risk and serves as relativatordic

Figure69 discloses the risk premium for firms and households across the eurcoarkEa
countries. Once more, after 2007 a beneficial trend ended withRfieand the mean risk
premium (NDER - 1YG-bond yield in %) snowballed from 1.5% to 3%. Thehionarest
rates (see 4.3.1, 4.3.2) and stock market exposure pathways (4.3.8.3) networtobete
summary, the efficiency and effectiveness of MJGas been enervated: both the heigh

ened level of indebtedness and risk premiums indicates a loss of ca. 56h&&22007.

Figure69 CAPM-derived Risk Premium in the EMU: NDER Yield Minus 1YG-Bond Rat
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4.3.8.6 MTGo: Prospect View - Expectation Channel
In the prospect view - the expectations channel NITE several macroeconomic models
are included such as the Fisher and Cagan model (see 2.3.6), and other nicdtlznal

and irrational expectation, behavioral economics, and asymmetric information.

MTGy includes all MP effects that are triggered by expectations and forecastsamgrise
political, economical, business, and monetary developments. Announceménie cCB

and other major central barghave huge impact before any MP operation is taken, which
has lead to a forward guidance media-strategy. Most MBEQpectations in the EMU are
most influenced by the [« DW vv}uv u vsSe v (}E& <5U v }SZ &
tions. In line with the traditional models of Cagan and Fisher (se6)2t& expectations of
price levels play a fundamental role, for nominal interest rates and plannirigtufe in-
vestment due to ROI, cost of capital employed, internal cash flow benclm®KRCC

(weighted average cost of capital), and other variables crucial for decisidnsugput.

Economic sentiment indexes can be used to quantify jd&&pectation changes inef
sponse to MP. Figur@0 overlays major sentiment indicators for industrial, servicaj-co
sumption, retail, building, the economic sentiment indicator (ESI), alsasghe monetary
condition index (MGlthat allow for comparative combinations (Eurostat 2015). It shaws

dependency of monetary conditions, and expectations, with nearly allrsents (Table 8).

Riosos01s | 020 | 033 | 022 | 021 | 056 | 025 | 1.00
Roe INDU | SERV | CONS | RETA | BUIL | ESI MCI
Rigsoooisrc | 043 | 0.64 | 049 | 019 | 0.76 | 059 | 1.00

Table 8Dependency of Sectoral Sentiments with the Monetary ConditionsxieliCl)

Figure70 Economic Sentiment (ESI) and Confidence Indicators in EMU Countries
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Key to Figure7O: INDU: industrial confidence indicator (40%), SERV: service confidence indicator
(30%), CONS: consumer confidence indicator (20%), RETA: retail trade confidencer i(@0€a)p
BUIL: construction confidence indicator (5%), ESI: economic sentiment imdib#@d: monetary

condition index (based on ato-Fx 6:1 weighted average ratio to 1999 base year values)

TZ pj]o JvP ¢ S} E([e }veSEW §]}slightlydjarewcsrrelatedbnifr thd1P
and monetary condition index (MCI) than other sectors - in liotie series with or without
the FC (an omitted span of 2 years o)).R€igh MCI values indicate monetary tightening
which became predominant before the FC and contributed to a dragl iaconomic senti-
ment indexes already before the FC unfolded (i.e. before 2008). Hence, theigi@iBae
reacted to slow with respect to the foretelling economic sentiments andnomic cond
tions: unexpectedly, money and MCI might have been too tight in 200800/, the MCI
correlates with a massive decline in ESI and all sectoral sub-indexes (Rm-@7Mverse
fashion: Astoundingly, the monetary aggregate grew at a high level ahdrb0% so the
ECB thought they were easing enough. But the MCI in fact tells emstibry: Sectors te-
porarily dried out of money and plumbed in 2008 due to ovev#l{financial conditions.
Once the ECB realized this issue, it started to relax MP as the Fabindist a year earlier
(see Figured5). In 1Q of 2009 almost all major central banks had flat key rates and were
easing the money supply but again something unexpected happened that wésreseen

in the dynamic models: inflation halted at almost 0%, with an eventdligtation (-0.6%,
20097) contrary to monetarisniclaims and contrary to an element of Mif@at predicts

a future higher inflation if the quantity of money is about itacrease. This is explainable
with the oscillatory behavior found in this study (see Figd®g inflation is sticky andol-
lows years later and not immediately (Mankiw 2014) not even to annouroésn a 45

year peak is proposed here in DC-tests. Thus,ydI€b has adelayed-wave-response

&E] u v[e u} Ev YdD (FaEnwjad0) efaims that durable goods (i.e. il

ings) and assets may increasingly substitute for money in an expectedomftatenario

e.g. if expected return on buildings is higher than the expected returmoneC i<

money)- This balances the total demand for money, which falls, bearing afrisilation.

Sectoral indexes were recovering, building and construction indexaatex llevel - but e-

sponsive to the MCI>]l 00 % @& A]}pue Dd U A}}ASZZ ¥ %oGH } €A S0 P
conditions for the time period between 2002 and 2008 (see Figdje a time characte

]1 C Ze}uv u @&} }viu]l v ulv § CGptirhum]&f]the NIWI cdud
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be somewhere aroundt5-55 MCI index points. Thus, the Euro might have started with a

too high M level. In summary, the MCl is a here gauged meaningful measure for MP.

In line with most if not all MTC channels, key economic sentiments hatwehfully reco-

ered after the FC+EC, which is another characteristic condifichZ Z9%&}*sCv E}u [X
Due to the tremendous importance of future expectations of prices awgp of MTG, for

MP, the [ +as to credibly predict the future price levels of the next nfoahd years (1-
month, 1-year, 2-years) - some of them were slightly corrected. Figuaepicts this ECB

predicated inflation forecast and reveals its deviations fromréed figures.

Figure71 [ Expected Inflation Announcements for the Euro Area

Expectations can be subdivided into (1) overrating expectations, reilanflation is lower
than expected (positive deviation value), and (2) underrating expectatiotiee ihflation is
higher than expected (negative deviation value). From 2000-2008, and from2Z20P1the
real inflation turned out to be higher thatito & ] S C SZits 1- fmd]2ryear fa-
cast official statements. Envisioning the previous figure (see Fifyreeveals a new and
astounding coherency: economic sentiments (ESI) and its confidenceonemntp arefre-
guently higher in those years of an officially announced undeda&xpected inflation, and
vice versalower in years of overrated inflation. Comparing the two types of expecteat infl
tion periods (see Figurél) with the annual GDP growth rates (see Figure 7) the same b
comes apparentin years of underrated expectation th€E o  } v Jautpliegrew better

or stronger as compared to years of ECB-overrated expectations of its HICiBnintde.
This strong dependency is summarized in Peagsoarrelation coefficient oR=0.61 (see
Figure72). A strong laterally inversed trend of GDP growth and deviatiom fECBs fa-

cast can be demonstrated, also visually, and graphically as scatter plotdaee72).
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Figure72 Correlation of Deviation from Price Expectation and GDP Growth

The cause and explanation for this effect is of note: many or probabbt financial prd-
ucts, relevant to the real economy, are fixeda nominal interest rate at the time of offe
ing (or are bound by an IRF). According to the Fisher Effect (Foi@)uleonsequentially,
v ZYA EE § ]Jv(o 8]}v €& 8§ [ Alpuo o S} E tBjrrthe @arkgéu]v o ]
Zould take[ meal interest rates grows that is relevant for the entire industry. Comtrar
wise, if the inflation rate was underrated by the ECB, all produaedsconsumers would
make a slight aggregate surplus (as much as found in Fi@uirem which it can be cale
lated). In fact this slight surplus seems to be economically releva&idi50 billion) and
most likely pulls the trigger in the real economy also viadylBue to its highly transacte
al features andvelocity, profiting employment, r, output, investment, and GDP - indaed
v (] ] o -] (( S }((dslberate?)*miscalculation. But it is also trviee versa

if the ECB overrates the expected inflation it could have negative sidgstia r and GDP.

4.3.8.7 MTCu1: Money Multiplier Pre-Transmission Channel
The properties of the money multiplier (see 2.3.7) represeizt @di@nsmission channgof
CBs/MFIs because the legal frameworks strongly affect the ultimate money sughly in

economy: MTg hyper-inefficiency is already v}puPZ ]« ip<€hapfer 4.1.3MTG;.

4.3.8.8 MTG2: Monetarism Channel

The Monetarism channel (MT£includes the Cambridge Effect decomposing into a short-
term effect on GDP and a long-term effect on prices: involving timing anditadgof MP.
Previous results of this research study (see Fig@jesuggest a Cambridge Effect on nomi-

nal and real GDP for approximately half a year and a second wave with abeeitygars of
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delay. This nominal positive effect turns into a real net positivecefonly if the long-term
Z]v (o &fggyfin year 4-5 is neutralized. The steady overlaying of trends - oversieadow
by the FCEC and its aftermath makes its study more complex but generally feasiblg. Mo
els like the DC model, New-Keynesian models (Clarida et al. 1999), VAR analysisnzedic
and many more models found in the literature (for references: 2.4.2)hedp to improve

the efficiency of MP by estimating the right time, measure, and amplitdagerations.

4.3.8.9 MTGas: Governmental Channels
The complex response of the real economy to MP operations also partlpaiegifrom
interdependencie®f all monetary (Friedman & Woodford 2010), economic and also fiscal
parameters and their network effects (Mathews et al. 2003)e control over the fiscal and
monetary parameters is legally and structurally divided, due to the wetihigh autoo-
my of central banks, like the ECB (see 2.1.5), or Fed. New and Post Keynesémandd
theories send a reminder about the relevanceao€oncerted and coordinated co-action
(Keynes 1936; Keynes 1923; Mathews et al. 2013; Mankiw 2014; Clarida et al- #889)
might be missing to some extent in the EMU. Additionally, MBTi€ an indirect and rat
tively efficient and effective (compared to Mp&,) money supply channel for the real
economy, especially in the case of deficit spending when a positiveffest takes place
The use of thischannel & }uu v o ]( §$Z }viuC } ev[S U i.&i§Se %o}S
below its full employment. It profits short-term and long-term outgti deficit spending

} ev[iBad to 00 I]v « }( Z E}A JvP }uS[ %Z viu v ps <35 ]Jo]l e
Z @JAP Jv[ ~ « ]e2#+8). EWW funding via government bond purchase programs
is needed but only prolongs the inevitable: MS reform. A look attBeand EMU clarifies
that since the introduction offactional reserve bankingpoth major economies systemati-
cally ran int} Al 1} C o }(indeb@eds wugfhe US irD0 or less years. Before
i 0 i1 [leveragel fractional reserve banking the US was always able to pay back its debts in
times of peace. The Federal Reserve Act from 1913 has seemingly diminishakilityis

the EMU ran into this problem in 16 years by with a fractional reserve regpingad-start.

Today, governments still find themselves in a wicked quandary: if theyceethe budget
deficit their austerity harms the real economy in the short-run, anithéfy decide to keep
up with the deficit spending they worsen the long-run perspective iadeébtedness. Figure
73 illustrates the systemic problem of euro area indebtedness that is exemplattyein

world. This partially unnecessary dilemma is also faced by most countrieswotlte
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Figure73 Government Revenue and Expenditures in the Euro Area

Additionally, each Euro spend has a positive multiplier-effect conirgg as it also stimulate
consumption. The government purchase multiplier benefits the real economy by 1PQ}M
for each unit cash spent. Assuming that the MPC (marginal propensigngume) is co-

stantatax increase as high as a new expenditure has a 100% positive effectiiVzrild):

¢) 12% U ¢6

S SSEIRW S EIZ9Y

¢6 L ¢)

8 /2%0(;)(;)FIZ%U')g,):sF/Z%;.S
S SF/2% SF/2% SF /2% SF/2% ¢

16 %7,h@: ¢) EA?KIKIE? R=HQA =@@A@ FHK?=H B=?P
>
028gip7.a@ck £ 028, AE0283034aa00 coned BRBwa0on U0Ocaa Oamse
4
Formula50 The Fiscal Effect of Neutral Tax Spending
Entry: NPV: net present value (see NRitesent Value (NPV) 4'14dW Z vP v PYA-Evu v§

ing or taxes, top formula: based on (Mankiw 2014) and an exercise of HWU Macroecgi2iiis

This disentangles the macro-economical logic behind M[*Quandary: although tax

backed government spending would be 100% benefit GDP it inherits a di@nvit it

could mainly stabilizes the aggregate demand side, lack economic incentieenes, and

active market forces, and could favor consumption over private investmeiit, Gbven-

mental programs are a very powerful and GDP-stimulating MTC. They are only as good as
the extra total value they generate plus the amount of governe® *%. v JvP lu]Jvue Z

o} o ( §}d&ncludiglall additional costs and e.g. crowding out, resource usage, etc.).
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The better (the more efficient and effective) the money is invested, andriboriés to the

local factor as productivity add-on (including everything that besefite economy over

time, e.g. attractiveness to invest, factor conditions, etice more beneficial for GDP (now

and in the future) - especially by optimizing multilateral cost biemafios. Economic ince

tives anda fair private competition is the key to this pursuit. Due to thengexities and
interdependencies it is not trivial to calculate the beB} A Evu v3[* JVA}oA u v3 o A
it is required to best estimate it. A simple analysis of the governmentdipgrmultiplier

basically comes to the same conclusion (Woodford 2011) and caresiatpate.

New money enters the economy in the form of debt, and principal aretésst need to be
paid back sooner or later. This constantly diminishes the liquidithe economy and &
cumulates in the commercial banks and MFIs and their owners. This moneytteestsape
the monetary transmission channels ME€and the economy slows down. Hence, the
government finds itself in the dilemma to use MI® compensate for the detrimental
effects. Based on Keynesian Theory (Walters 1998), marginal output depgndamde

also given more general, as autonomous expenditures plus marginal propersityc

' L)E+E%E#a +L/2+U;a % L/2% U ;a )y L/

i #
S L :/20 + 3 ; 3 .
, L i/2% E/2+ E/23) E#a sF:T2% E/2+ E/25;

Formula51 Marginal Propensity to Consume Triggers Fiscal Money Supply and Output

Entry: MPC: marginal propensity to consume, MPI: MP to invest, MIP$o spend, Y; ad

put, C: consumptions, A: autonomous investment, G=expenditures-taxesebalan

The higher MPC and A (investment, autonomous expenditure) the better theysoppl
#ansactional money v ]3¢ A 0} ]3C vhe®FongmyatEgrow (Figurd). It is
thus recommendable for any government to provide legal frameworks that betters Both:
and the MPC, e.g. via realizing sustainable business and monetary-economis, concu

more fair-paid true-value-adding jobs that would profit botk-MPC) at the same time.

Arithmetically, there are different theoretical optima for MgC(1) the profit and loss @
timum of a country is optimizes when the marginal propensity exactly eghalexpend
ture revenue ratio (MTG max, P+ When MRcEG/T); (2) the nominal GDP or output ppt
mum without a budget deficit is given when G/T=1 if Forntillas considered. (3) nominal
GDP can be further increased at different rates with deficit spemadhe higher the MP the

higher the gains and the lower the saturation equilibrium level ddftdshown as % of GDP.
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Figure74 The Marginal PropensitiPc;s MPC+MPI+MPS) Determines Output

Thus, a pure Reaganomi@&% E}(]3 u A]u]l IdgérvghoitirproGDP and beatiac-
tor risks A balanced budget and a circuit that drives ddRnd A is recommendable, and
deficit spending only if its gains cover the costs also of all slrgreffects like crowding

out. Also, too much public/private debt lowers the income velocitrdsich lowers MEg

4.3.8.10 MTCu4: Behavioral View

MTCL4 comprises the behavioral view channdtshears all psychological and socio-cultural
components of economic decision-makers and studies their cognitive vemsorssponse

to MP. Psychological and behavioral elements may significantly differ fiassalmptions

of efficient market hypothesis and may be at odds with the assionptof standard ez
nomic theory. MP and its economically grounded monetary effects are modeld @Gyin
rational and irrational choice theory, in prospect theory (PT), bedncdhtionality theory
limited information, information-asymmetry and principal agent YRhavior models
(Ross 1973), dual system theory (DST), using temporal, social dimensions,qugydiol
individuals, groups, and masses, using many different concepts and the&amssgn
2014) There are various concepts about behavioral channels, heuristic, frarogrgtive
mappings, and market inefficiencies. Empirical work exists about on the Phillipes te-
havioral asset pricing models, behavioral research about the elements of aggregrate d
mand (Yellen 2007) and liquidity preference, market volatility phesmen behavior of risk
aversion and resource allocation dynamics, speculation psychology, psycho-nescbani
shocks and scenarios modeling (e.g. bank runs). More 1680 publications are available
since the seminal work of Akerlof (Akerlof & Dickens 1982). The topisasextensively
reviewed (Favaretto & Masciandaro 2012; Foote et al. 2009; Hyde et al. 2007; Camerer et

al. 2008) Empirical perceptions are covered in the expectation channels {ffiTC
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438.11MTCs8 ‘eet”...<fZ feeie SfeetfZ

MTCL5 integrates all commercial strategie$ MFIs and institutions trading financial gFo

ucts, like equity firms, insurance companies that play role in monetanystission and
also includes idiosyncratic dedi}ve }E }oo 3§]A Zu GEdt &ffed GtgutP] o

Figure75 Balance Sheet of Euro Area MFIs: 30 Trillion in Assets and Liabilities

Special cases of this channel may be (ieEu S]}v }( Z Z]v -ngri-NEH [cdbak/
rations and cooperatiot) } (Esekidy [MFI hybrid deals withia Z  vihdustry networks

or clustergwith different legal economic entities to create profit and CF vidaualunterac-

tion. Hereby MT¢ has can distort plain level competition, theoretically very much, but
very difficult to prove. Monetary transmission has also traditionallywsed the banking

« S} @e$ources, such as monetary assets, equity, debt, reserves, refilling liquidégy or
checkpoint and MFI vault cashoo }( $Z cashl[monetary assets and liquidity, or its
potential leverage (it could exert any time), and discount to buythe real economy
(1/mrar) is Not researched or reported, and escapes the monetary aggregates (see 2.2.3).

As a result traditiondMT theory has also largely ignored the role of bank property, debt, its
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leverage and methods to increase.m or the role of capital/equity in the lending channel

of monetary transmission (Van den Heuvel 20@jdly, the most important MP research

is thus totally missing/v ( 3U D&/[¢ e+ 8¢ Z A +Z}3 u% C « Acv SE]oc
§} 11i S$&E]oo]}noday, iatahEMU investment (capital formation) is 60 times less

than all of these assets (see Figut® - again revealing MTGsinefficiency Rising loans

liquidity, and reservebas endowed MFIs with more financial power at the expense of GDP.

4.3.8.12 MTGe: Portfolio Channel

MTCL6 is the last of the new list of MTCs (advanced from Mathews et 4B)2énd is based

on liquidity preference models of Monetarism (2.3.4) and Keynesianism J28m8bined

with CAPM-derived preference models and other models based on return onsadset
comprises all real economy effects that arise from portfolio changes. Mario Dtaglau-

rent ECB President, has recently term&dZ Z vv o Z &} %} ES(}o]} oV
(Draghi 2014), indicating that its relevance is in fact also melcbgnized by the ECB.

The Zroad portfolio balance chann¢tan activate monetary transmission in many different

ways while being guided by dynamic demand and supply of assets. MP p&aysodekhere

by providing an initial nucleus angS Ep SUE 8§} e+ § u E| SongAgdinEay /& %o
modulations of the interest rate and quantity of money and the tignand amount of steri-

lized and non-sterilized, cash-effective and non-cash-effectiveratipas. For example, if

ZOo}A E]Jel[ +¢ 8¢ E % puE Z imvestals 4. OMO( @Br-sterilized QE) who
subsequently substitute their portfolios with new financiabgucts with a higher riska
companied by a prospect of better returns (Draghi 2014) it ltave significant impact on
aggregate economic decision making. Operation of the ECB may shift demand foryliquidit
holding money, and all financial products comprising equitynamny ways. Lateral MTC

branches are given: e.g. for Mgl 9due to shared equity and stock market mechanisms.

Major portfolio decisions comprise whether to engage () monetary assets (leh
ing/borrowing market) (2) equity (stocks, other shares), (3) bonds (catpand goven-
ment), (4) derivatives, options, forwards, and other financial hedgingumsints; these

can be subdivided into (a) decisions to invest domestically ifeM¥ or (b) abroad.

MTGs¢ research describes and models the influence of MP on all combisatibrelative

shifts of above portfolio items and their respective monetary transmisgidhe economy.

Indicators for MT¢ are volumes and yield curves of MTC-effective financial instruments.
Page |159



4 Analytical Research Review / 4.31.3.8

Yields of bonds, monetary assets, and debt securities tend to decline at R while
equity is on the rise, empirically validated: EMU yields of bonds anceynare fallingat
low MRO rates (6 Figure S15), equity prices (Figdrand volumes (Figurés+78) soar.

Equity funds balance sheets act as an economic-sensor of core trendsSigsee76): e.g.
§Z Alopu < }( Z-@&he&Eequityfreveal and predicted the trends of the stock ma
kets. (S & $Zplungée-of market capitalization (see Figui® stocks could regain and
eventually reached all time highs in 2014-2015, expectable from funds balaeets shlso
foundintheK [e Jv A <«u vS§](rhais $fock ntarket trends (see Figutd.

Figure76 Equity Funds Asset Portfolio Time-line

Times of low interest yields on monetary assets (see Figdirand Figure39) made stock
prices climb (see Figuré7). Simultaneously, EMU resident equity funds had higher stock

volumes in assets (see Figui®, in line with current asset market theory and quantifiable.

One can discern: (1) inter-product and (2) intra-product market fortb@sr-product ma-
ket forces seem to be high but not adjusting as quick as anticipattteiefficient market
hypothesis. It has been a long matter of debate if stock prices reflect markedt wrareal-
time or not. The slow adjustment of all MigQlerived inter-product effects reveals: not
fully. Intra-financial product market forces on the other side apgiously not so muchfa
fected and equilibria form fast and in real-time, but are imperfectiinfation-hyper-

sensitive, and as a result may overshoot (see also 4)3.8.6

Taken together, stockee E] + } v}S }voC & (o S JE%}IE Sjv[e u E
op 3Z E o 3]A u EI 3 A op }( 3Z Ze¢@ffectedlbpMRHEW realf JvA}o,

]S] §Z « Z }lp o u v vived|stockpoi€g$ are, remains questionable.
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Figure77 Euro Area Share Price Development as Portfolio Indicator

Figure77 provides empirical evidvnz.  $Z § o]vle fihance @ (f5[stock prices. The
dynamic trends reveal that the first step in the monetary transmission dfGyand
MTG 6,9 IS efficient. How much of this upstream cascade necessarily results owm: d
stream effect}v ' W v Zsdem§ context-dependent. Previous research results mainly
support a downstreanirefficiency view as investment was poorly responsive (4.3.813). |
years of low interest rates, from 2003-2007 the stock @itad soared until the MOC rate
upswinged unexpectedly by a total of two points until 2008 - veedathg European stock
markets. The recent ZNLB (2)l&as shifted the preference of portfolios mutcbwards
non-monetary assets, as MP actions mainly exalt here stock pficesZ 2008 an-
nouncement (flat MRO plus QE) made a 40% stock market growth predictab®).These
aggregated trends on the stock exchange markets originate from in equégtin buse-
holds| pension and insurance corporations; 6 Sand investment fund¢caX |isSvnlX K

D&/[* <«u¢8rStant over time (see Figur®), asifitwere Z§ ]S }ve v§]|

Figure78 Total Market Capitalization (TMC) Portfolio Trend
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dZ spu ] 8Z Dh[e u EI 3 %]3 o]l §]}vV X iDe }(E&D- @} Z
]Jv 8 ]Jv HE}X /Ivs Ev §]}v o Dv P uvs Z JooE oS &E

1 8]}v[ 82 8 Z+ Z vVvP uvC u EI 3+U o0°} 3Z h[qCaprioo v (

2013) Inter aliathis has resulted in a stronger European corporate bond market in additi

to the expanding G-bond market, known in the EUZawereign debt securities markpt

Debt and bond securities have gained 266% since the introductitredturo in 1999 (see
Figure79) at the expense of cash securities that have lost in volume since the FC/EC. An

inverse kinetic is found for shares and cash securities (green vs. blue, right)

Figure79 EMU Monetary versus Equity Portfolio Trends

In consideration of Eonia, Euribor, and NDER developments for holdseand corpaa-
tions (Figure33 and Figure39), the natural portfolio shifts should be predictablITGg3)
is another channel with a normal upstream functionality and a low dmaission dow-

stream into the real economy due to legal system based downstream ineffiegen

All of these trends reviewed provide a morealistic and comprehensive big picture and
utility to better predict future investment, consumption, MFIs amgficial forces thasus-
tain directions of business evolution, private equity firms, overall frenstability, and

future portfolio decision, which are all still the key to Corper&inance and Management.
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5 Conclusion and Discussion

First and foremost this revieweassures that a true understanding of thet E} @Ecaf-¢
omy absolutely necessitates a comprehensive empirically founded knowledge oSit&\#1
money is the basic core of an economy the economicsbeabetter understood from e-
search of itsMS and MP. Sometimes it is even viewed negligible, but in fact it plays the
most important macroeconomic role, also for all businesses. This research insightas
prevalent as one might expect - due to the common preconceptfoancefficient MS that
works in the background only to maintain prices, liquidity, cash suold lending. In fact,

if the MS would be efficientifs role in the economy would be more regular and MP r
search would be less important. Thus, all misconceptions ususllyIss A fnishelievk in

an efficient D /it is effective not efficient, as it enables high volumes for a minimunigiud.

The new hybrid strategy of this study thesis, to research and review theetary devel-
opments and transmission in the euro area, has proven to be suitablié,alows to pro-

vide an informative overview, all of a piece to unravel the big picturevainat really mé&

ters. @Gps of missing or to be updated research findings (with new datd t2015) were

begun to be closed - includj the lack of efficiency of the MS whose details still mush e
capes our knowledge (Goérgens et al. 2014; Lee & Crowley 2010; Haan & Berger 2010). For
the first time in MP research a systematic assessment of all 16 MTC was green bne

review and new core routines for data integration and research are proposedhybrd

strategy was successful in uncovering major coherencies that were clearlytéorgpy MP
research - maybe due to the rigid formats of scientific publishihg op JvP S} Q[ ve}
ship of peer-reviewing. Thus, the hybrid research strategy is recommendabletfoe f

review approaches also in other fields of research. Old research s@&n +U Jv ounfvP Ze ]
§](] i}JuCEV o[ Vv s} E %0 fr€e ddfesy (to Jublish #npdtd access

publications) and more flexible and transparent formats and stmes (David 2004)

Subtopic-specific conclusions were already given in the respectiveerthagbout MP and

MTC research results, to which is referred here for all specific intexfioes (seeCatent).

An integrated and summarizing overview of all 16 MTC channels is \gitlera clear-cut
recommendation toward MS reform to benefit EMU businesses, investment, empldymen
and GDP growth. Future MP research should follow the strategy of this ofsapproach

to relentlessly get to the bottom of the monetary transmission egficly to better unde-
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stand the game-theoretical dilemma of the current MS, which is naturaiyipered by the

complexity and MFGFopacity to protect a true private money-creation business model.

All published MP models of today are general and preliminary (2.4.8)hance also very
incomplete. A MTCgbased empirical, adjustable and extendable, model is provided here
that also provides an overview of main findings of all chapters (6.1 Fgfi8® It is a su-
marizing and conclusive weighting chimera-model based on a VAR/DC/ISAMdkbved
parameters and standard probability Markov-Chain-Matrix models. Thiotymd model
further substantiates oZcillatory transmissiof(amplitude and frequency effect on MTCs)
of a MP decisions over time. It shall also serve as a final informative ovexiibig study.
Although semi-quantification remains relative and preliminary as Mieiefiity models are

still in unchartered waters itlearly corroborates a big lack of efficiency in the MS.

Put simple: newly created money can be channeled out of the Estersyg MTCs via MFI
Book keeping entry andc }uvS]vP u \&eérndr 2014). Money creation is not limited
by the money multiplier as money can be recycled into PP by MFI velajerig the overall
debt level (and their balance sheets) even beneficial for MFIs (=D T} ednises FRI.

Albeit hard to quantify, due to the dynamical nature of cash flo#gere can be no scre

tific doubt [about this high level of MTC-inefficiency caused by fractional rebenvieng.

The related MTC-loss is the reason for lower investment,gnighemployment rates, less
GDP growth rates, more debt, and deep disincentives&monomic evolutior] economicé

ly acting banks of firms are fundamentally disadvantaged against illefgil@verages.

Hence, first of all, the Eurosystem has to be evaluated to answer tastigns: How well
did the «SE § PC Z] A Zu}v SredE €cqrichiyA(se Talde 3 (Sperber
& Sprink 1990)), but als@l) how well were MP options taken with s § S} $Z [

scope, and (II) how well is theD h [MS functioning and permitting suitable MP options?

51 A op $]}v }( 8§z [+ DWW d}A E « "3 A E *Z]% }( §Z
5.1.1Price and Economic Growth Stabilization Policy

dZz pece policy has achieved to be on target in the medium term withatioh be-

low, but close to, 2%. Only temporary fluctuations of inflatioerevhigher than 2% ords

low 0% (Figure 3) and occurred momentarily during crises or shocks, and wereafigne
avoided. But the definition of medium-term still has to be specifieg. fourto five years.

The interpretation of the ECJBegal mandate to foster EMU and EU wide economic growth
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could have received an earlier and higher level of emphasis and patdatiz- in the ECBs

scope. The genE o D W $sed avere often found to be relatively appropriate given its

legal scope. v §Z § ]+ &£ 30C 3Z % E} o uW §Z } ev[8 Z A
dilemmas and MP problems - only a MS change could. However, some emgoicadigd

points of critique can generally be established (see Table 9). In apmithe EU Great
Moderation, independence, Bundesbank-like MH v (o $S]}v $§ a@fl Maakwiett cri-

ria have stabilized prices, and today the ECB assumes its role for growafhhmo before.

5.1.2EmpiricaloC &} pv E]S]<n Morsetary Poliey
Table9 A op 3]}v }( 3Z :emdisic@lyWounded critique
(1) Crisis Management (CM)( $Z [« dDrivlg shocks and crises

(1.1) A delay ofCMin the FC: a too high MRO rate (FigBE, early contractive MP

(1.2) A delay ofCMin the ECa lack of bond stability (Figu40); a fiscal-monetary
framework could have prevented many secondary, and panic-driven, costs of
the EC, the Councils technical decisions on the EFSF/ESM and the OMTs
(Castells et al. 2014) of 8-2012 could hé#meen more preventive, as well as
cost-effective and just-in-time (e.g. GPIIS): MP was effective but noeett

(1.3) Permeating liquidity and cumulative CFs wage low for job creation or GDP
growth, especially during the FC and EC (e.g. Greece, 4.1.1.1) indicating ECB-
involvement, overall debt level is too high, non-absorbed penetrancéreet
crises on the job market (2002, 2008, 2012, Figijeand output (Figuréd.3).

(2) Economic growth policy of the ECB:

(2.1) Lack of a transparent systematic orderly open market purchase program: EMU

wide Euro bonds or G-bond purchases program with automatic $yatméchanism.

(2.2) No solution developed for all MTC inefficiencies, first detected (ser=4.3.8

(2.3) Less supply d@ansactional moneycirculating in the real economy (see 4)1.2

(2.4) Lack of effective monetary incentives driving investment (see Fogure

(2.5) Sub-optimal fine-tuning of velocities fmutput (Figurel3, Figure51).

(2.6) Sub-optimal Keynesian anti-cyclic stabilization MP.

(2.7) Lending Benchmark Calculations (e.g. for TLTROs, etc.) are theefirist the

right direction but do not go far enough: Lending margins and delguagamust be

a pre-requisite for all MP operations. All ECB lending and all@samcist be better

coupled to MTC functiarAll MFI cash and lending margins must be ECB specified.
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R)Eff] 1] v C v (( 8]JA v e }(:8Z [+ DW
~iXis dZ (( 3]A v e }( 8Z [« DW full egleement witZz] A U
the ECB president Mario Draghi (Black & Speciale 2015), but at very higlhrmbsts

low efficiency, owing to the MS: i.e. most of thenewv C } ev[S v (]S Dd <X
Effectiveness if only achievable at low efficiency represents a higforidie EMU.
(3.2) Efficiency]e u]v]u]l C ZDW ]o excess rgseiwel, high PTs; u
coupled leverage, illegitimate money multiplication with no abowe demarcation.
(3.3) Inefficiency prevails if MFIs may hoard, recycle and privatize liquiditgymnon
(3.4) Inefficiency from accommodative MP during expansion (Lee & Crowley 2010).
4) [« /vS§ P Qol&cy}fer Heterogeneities in the Eurozone:
(4.1) A better weighting that fully includes all country risks and benisf neededa
single MP has to form a better compromise for the differing demanas @nd-
tions of the economies of all members. The ECB/EU has not developed customize
MP tools, which are required as countries face differing challenges. The defgree
austerity imposed on debtor countries (Greece 4.1.1.1, etc.) controverts ananevi
bly needed Keynesian stimulysee 4.3.8.6) and monolithic normative fiscal-MP
package; the reversed MRO rate and PT in 2011 were disadvantageous (4.3)1, 4.3.2
(4.2) EMU financial sector heterogeneity and lack of competitionpsiiist (4.3.2
and (Lee & Crowley 2010; Blot 2013; Peersman 2004)); also: financial heterogeneity.
B) dz [* W E(}EuU v ]Jv D}v S (€48 XE veu]ee]}v
MTCs are effective not efficient and several lack down-stream respomrsisefor
example, loss of transmission in Mgh©ccurs post-stock market price increases -
whichis nottheZ [« ( hudo&{empirical fadr that lowers MTC performance.
By far too much new money is needed to stimulate new investment and GDP.
(6) Ability to plan and control the money supplyoMiigh, M: medium M.4 low (4.1.1)
(7) Target accuracy: inflation: medium-high, output: low, employment rate: low
(8) Decomposition of transmission on output and prices: low-medium
(9) Liquidity supply for real economy: (4.1.1), ECB 15.2% vs. Fed: 22.7%(MpBDP
(10)Wrong use of the Taylor model in 2007-2009, which might have worsenedGhe
2008 the Taylor model recommended lowering the MRO rate but it was increased;
it implies a bigger gap in output in 2009. During crisis, ZNLB, or gtaaaasing
market interest rates the Taylor model is partially disproved here: as ¢permten-

cy of market rates on key rates &ot counterbalanced(6 Fig. S16): if market rates
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stepwise grow witha MRO a feedback drops GDP and investment (e.g. pre-FC).
Evaluation of MP via models (DSGE-VAR, Taylor, etc.) is hampered by ankagk of i
rity (2.4.2), data, parameters, or output gap estimates (Orphanides & Norden.2002)
(11)Democratic mandate: independence historically profited price stghilite to less
idiosyncratic MP, but lacks a democratic mandate for always effeeteaomic MP.
(12)Social Disparity Dilemma: Less liquidity is more efficient but lesstigéedight
money provides less leeway for MFI to deprive money €a&TA1 v %doxit -
cient MP harms the economy by causing high real interest rates. New money mainly
profits MFIs and the wealthy, not the economy/customers, due to MTC ireftyg.

MP diminishes the relative return for high savings volumes of the gepatsdic.

Most of all MTCs assayed reveaBatter [monetary fit to economic condition from 2002-
2007. This time was characterized by low interest rate expectations (see EigLre34), a
heightened global usage and demand of Euro also as international curvehoyie (BIS
2013) and iner-crisis economic growth and investment. Aligning the liquidity preference,
money balances (Figur2l), and the BoP (see Figut®) reveals a generally suitable-e
change rate policy but the EC has unnecessarily damaged the Euros reputatidenaend

as vehicle: faster, concerted policy actions would have prevented adsdrcpite of ex
rything listed in Table 9, although with delag,Z CM helped stabilize prices, o
sumption and GDP to some extent. But it lacks a mandate to shrink theiiéldebt ove
load. T} C[e DW o]ufidly $ifder the ECB to solve most of the very important MTC
ihefficiency issuep Through this, the ECB &ndemned to be effectivialthough at the

Z+ }Wighest costgfor the econany (the highest cost would be ineffectivenessioney

is at the very core of all nations. It still escapes democratic confxgdified, the FC+EC are

only forerunner tips ofZ ((E  § Jcevberd4d market economies.

5.2 Evaluations of the MS: Towards a Digital Full-Reserve System

5.2.1The Requirement and Imperative of Monetary Reform

Due to all empirical reasons found here and many others elsewhere, monetfamyn is
highly urged for, in this research review, and aswe more than a century by a majority
of experts, including top MP researcher all around the world to (1) oweecthe fraud of
fractional reserve banking, and (2) the crisis caused by the gold ast@ndntil today.
While fiat money has replaced the gold standard, fractional reserve bamggagstill not

been removed, although thereis | v§](] ooC Zvhtall[ ]¢}@ $Su}v C .« D~
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For instance, producing legal tender or digital money can be donevaisalzero, or very
low, marginal costs E o §]A 3§} u}On@ [ the pést, when precious metal and gold

was coupled to money fractional reserve banking helped to deal katbcarcity (e.g. gold).

Today, fractional reserve banking is not required and poses highcfalarsks to the ean

omy. This empirical EMU research further substantiates the need foreffé®&n (Tablel0):

Tablel10 Ten Substantiations of the Imperative to Terminate FractionséRe Banking

() DT could be further substantiated in several chapters. Also, creditnamey
are interfused by MFIs and cannot be fully separated leading to very strdng PA
EJel }( J(( & vS STHuwve}V D &Y hot]agsigrjable PAP: e.g. MFIs
can freely benefit private non-MFIs with created money and leverage. &s a r
sult of fractional reserves kinetics of all velocities of money (see Aah@nmn-
ey multipliers (see 4.1.3) negatively progress, notwithstanding the faatamn-

S v _C }( &E] u v[e § Zv] ovelocitypaEmetgiEDelivering
evidence that the real quantity and/or velocity of money must be much higher.

(I The strong shift frona #ansactional toa storage function of monejy ~ Table
1) further maintains this view and DT (see 4;5k@e 4.3.8.12): this is further co
roborated by comparing trends of income and TA velocity (as differgmies).

(1 Additionally, fractional reserve banking is detrimental to all procedureseand
lution of Z Pd-pank }u %o S]SIligudlity recycling, deprivation, and multipli-
cation abolisha real and fair competition and a suitable evolution of the real
economy and financial sector. This can be also seen in the ongoing development
of an increased pass through (PT) in the Euro zone (seg.4lB&real interest
rates even grew (4.3.841 |]v E *%o}ve SMPBAnd a njinimal MRO rate.

(IV)  The overall lack of efficiency indicates a CB/MFI market fainoaopolization
and networking, and is based on illegitimate reuse of extrinsic MFdiiggDT).
Concerted MFI-network actions might be also seen in equity markets .(423.8

(V)  Statistical analysis (multivariate regression functions, and VAR aeetfmati-
ces) reveals (a previoushindescribede Z D h | P &flation [(FRI) that is
fully independent of GDP and moneydMjrowth, and other macro-parameters.
EMU background inflation contributes to more thhalf of aggregate inflation
of normal other types of inflation (see 2.2.2). Positive supply oratehrshocks

cannot explain FRI, as global pricing has stabilized EMU .prluesew type of
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(V1)
)

(VI

(1X)

(X)

inflation is termed #actional reserve infl& |} HRI) ¢ ]S ] . weD &/
peated reuse of extrinsic money and book momeycreation (DT). While theer

al economy has to bear the full costs of FRI, MFIs benefit from itpleutimes.

& Z | }d&kground inflatioris not caused by the quantity of money released by

the ECB (see 4.1.1) but stems from private money creafiorew interpretation

of the Phillips Curve arises: in normal years ERil€n liquidity) of MFIs drives

jobs and prices as MTC-active money is created/spent, which isyusoatter.

In summary: EMU FRI or background inflation (see 4.1.1) endorses the recently
upcomingZ %o (E ] A nidiey arfd property depriva]}v $Z (3¢E£2.3).

Crowding out (Cecchetti & Kharroubi 2013) stems from money deprivation (DT).
The money multipliers reveal that CBs and MFIs have gained a cryptic, tucked
away, extra-leverage (see 4.1.3): a potential to secretly privatize createdy.

Huge amounts of excess reserves evidence a lack of competition, a |emaling

ket and MTC failure, but also MFI networks: a typified inefficieriapanetary
transmission. Excess reserves accumulated post FC/EC, since 2013, and much
overshoot again today (2015-7) eé&0 ]S 00 [* }% E SEgasvdv op ]\
interest rates for all deposits held in its vault (since June 20144 s2.3): an
emergency measure that no other central bank in the world hadriplement

before to cope with the market inefficiency caused by MRI§ € SEcOnomistg

said it could not happenBanks are reluctant to pass negative interest rates to
customers halting mnetary transmission. In fractional reserve banking legal
tender is hoarded by MFIs/CBs and overall debt is artificially incredsed.e-

sult, adequate MTC functionis |]J]vP v  e¢]S SJvP ZZ 0] }%S E u}v
Liquidity is systematically soaked out of the real economy of transachgns
banks (MFIs). As liquidity (cash), always ends up at a bank again & oaumsked
multiple times per year precious property assets can be bought by bankef

real countervalue (for free). This not only hinders business ewoluaind @-

poses good economic incentives - it also represantglement of a crime that
sooner or later willbe termedsZ Z PP +S (Jvv ] o E]Ju bwaZpu v
free press. The MFI extra leverage of also drives speculation and financial crises.
In fractional reserve banking the central bank, the ECB, lost and stead#yttos

natural and legitimate control over the money supply and money createm
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(see 4.). Even a perfect MP could not solve such issues of a monetary system,

asmuchasBaselllt/ v $Z Z~"]vPo "u% EAIPFEDD Z[FXu[ -

All of these urging arguments of Taldlé add to a very old hard-fought debate about the
right MS - and straightforwardly, it takes much prowess f b-depending scientist to
take an independent stance on this obviously dangerous topice $inodreds of yearsn-
portant opponents of fractional reserve banking have been endangeredattadked, or
ignored: e.g. Abraham Lincoln (assassinated for fighting human but also &ihslasiery),
Irving Fisher and the majority of US Economists were systematically ignoreduted for
urging a full-reserve system (Douglas et al. 1939), US Senator Bronson M Catipg w
tentially assassinated in a plane crash, which then reversed the momentur 8fFedera
Full-Reserve Bill in 1934 and changed the history of the US from themmthe US Presi-
dent Woodrow Willson who was manipulated, who later admitted thatwees fooled [in
the complex details] to sign the Federal Reserve Act, saying a few yearsddtez: A tuvA]
S]JvPoC Epu]v uay baEnkirg®EyStem is to be public not private, must be vested in
the government itself so that the banks must be the instruments, not the mastéithe
€ulv C & S]}ve, apd inamyerpore, maybe discovering an old hidden network that

uses crime and manipulation to enforce fractional reserve banking, to gain nionfrge.

Scientific pressure to quit fractional reserve banking was advocated by thd b MP
experts, including: Irving Fisher (Father of MP and Monetarismiagroeconomist like

N ZUu% 38 E 00 Z]Ju Z3Z 'E § 5 }v}u]e3 gRchumpelre A &
Z]Jue o( A « Z }@Ev[)(Fisher}1B36) ]Pest-Keynesian Economics that is build on full-
reserve only (andloesv[$ %% 0C 3} (E &]kingp Mitom RiEedman (Father of
Monetarism, and modern central bank MPs) (Goodhart & llling 2003; Friedmar), 2948

he last evaluated majority fooop US MP researchef¢Douglas et al. 1939), F. Graham
Henry Simons, Frank Knight, and mamy@& }( $Z AdrgEtop MP researcher of the
past and today. Nowadays, the list proceeds with top MP researchers like Laren
Kotlikoff (Kotlikoff 2009), Murray Rothbard (Rothbard 2010), John Coch{@oehrane
2014) Jesus Huerta de Soto (Soto 1995), Martin Wolf (Wolf 2014), Davikn&togMI
2015)and many more top-experts of the matter: Mervyn King (Bank of England ®leisf(
2015) James Tobin (world prominent macroeconomist professor, nobel laureate, Board of
Governors of the Fed), Herman Daly (former Senior Economist of the World Bamkay

Rothbart (economist, historian, political theorist, identified that franabreserve banking
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as fraud) (MI 2015), John Kay (Founder of Economics at London School of Ecoomics, ¢
cil of economic advisors Scotland), Thorsten Pollite (Frankfurt ohoeinance and Ma
agement), the entire Austrian School of Economics (Ml 2015), Jorg Guido Hlildataaw

C Klein (Bloomberg, Financial Times publisher) and many more (IMMR 2015; K&mhof
Benes 2012; Douglas et al. 1939; Keynes 1923; MM 2015; Goodhart & Illing 2Q&TR;5V

and references within these publications and based on Washirgitog).

Many international political grass root organizations with milliondatfowers still grow
further and lobby a bill of debt-freqdositive moneyto also enable ademocratic free me
ket economy| and distinct proposals and draft laws exist to strictly prohamy type of
fractional reserve banking (PM 2014; MM 2015; IMMR 2015; MI 2015; Reiss 2015 and
references of proposals herein), some are dealt with in government circles .atiegigio-
posals exist, which only need to be signed. As Irving Fisher and otherslsavelaimed
fractional reserve banking (1) worsens the business cycle, (2) boosts pubditépiiebt, (3)
leads to unhealthy accumulation of debt and wealth, harming the econandyits eval-
tion, (4) allows banks to withdraw high volumes of purchasing power, afeyoout of
nothing, a full-reserve is highly urged for Aynajority of true experts, and is even now
supported and backed by a new IMF study (Kumhof & Benes 2012jciimeent the nef-
ficiencies and ineffectiveness, accounting fraud, unfair competitinancial market failure
Vv Z pe]v e+ Afailyré fpe fo free-money loopholes, MS reform is in fact abselut

ly required (IMMR 2015; Kumhof & Benes 2012; Douglas et al. 1939; Ml 204.3;996).

5.2.2Proposition of Key Core Elements for Monetary Reform

When a fractional reserve is replaced by a full-reserve banking system, adtim@ans
are much needed: these have to compensate for the lack of private moneyeddycMFI,
which hasa positive side effect: billions of liquidity are freed in anaént MS that can be
used to pay back debt balance budget, invest in the local factor (infidatey education,
and to finance reforms and modernization, etc. or e.g. to provide bégbeincentives), and
also for the private sector investment (to profit investment and investing firtdejy man-
ey would stop being neutral, but could turn positive, for autpPositive in two ways: (1)
Ending the classical neutrality of money, and (2) excess indebtedness, rbah GDP, by
stabilizing velocities (see 4.1.2), the debt burden (4.1.5), firm &waland investment.
New secure information technologies (IT) make the prospect of a widely esshrome-

tary system (MS) and society based ordigital fullreserve[(for references see 5.2.1) al-
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readyfeasible today. Today, most of all money (ca. 90%) is already digitéaeklmoney
and reserves)A digital full-reserve system is the next most logical step: it is a teolieall

and monetary-economical progress. A fractional reserve is like a gold standard a egressi

Digital countable money offers economic growth and a much better securiopneg: &
money would be fully trackable (every unit is electronically registerebtnahey related
crimes would becomegntirely visible[to authorities. This could be the end of nearly all
financial crime, of any kindA tax software addn (both is already feasible to prograro-t
day) could also diminish most tax and accounting crimes and optendeutomatized all
financial processes in the EMU, but new legislation would beratpgred. A new fairness

of competition would prevail due to electronically assured neutralitytreatment, non-
discrimination, mosfavored-entity treatment (MFE), closed MFI money-loopholes, in a

most convenient, transparent and testable wyscal-financial-economic crises would end.

Besides technical-methodological, logical, ethical, econorbicalv =~ %o } %0 pden$aridvipe
MS reform, demand also arises due to a wanted comfort and conveniargayiment: cs-
tomers increasingly igfer cash-less payments in many forms and new devices: Since the FC
also the image of MFIs and CBs, and the MSescrash [ ¥ digital full-reserve banking
MFIs would not need to have more cash in their vaults (the oftsrdh but wrong counte
argument), as legal tender is easily and comfortably transferred electronioaliFls and

A EC } C[- .Highev 8lasticity of money found in fractional reserve banking is given
Al 8z VSE o Vvi[e o &deharley suppl/iita MFIs, ending interbankden
ing. As money is created and supplied only by the ECB it muchviegpati MPs at once.

& u Jv]vP Zv [ }( +Z u}v C }upo SE | VAEZ 2&1(]1~-CE

tion), or a technology alike, so that every circulating monetary unit camdrgtored.

Demand for Zonsuming electronic mongys also on the rise in the EMU: preliminarycele
tronic money institutions have doubled in the last four years to 6800 6 6 fi u-neney
have been issued by non-MFIsy |0 v C (E&B<2015c) in various ways and for many
different electronic devicess us +3]oo Adétdona-reserve bankingi}v C [But E-
money can only be efficient and effective in a full-reserve systém avstrictly and invar

able prohibition of all gvate money creation, including book money. As a result only legal-
ly allowed and efficient money would be used (Art. 128 of the Treatgjtatly and as
cash.The higher efficiency would also profit the economy via heighteningitvesoand the

marginal propensity to spend (Formub®, Formula51, Figure74): the economyfs } U3 %o 1S
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would boom again until enough jobs, prosperity, goods and services are refwhexery-
body, and a basic free market economy can finally emerge, without looh®® depria-
tion. This new MS would bear extreme benefits and chances but alsaisksvdue to a
new level of control and power over the money supply and economy that mustebieur-

veyed and orderly managed, IT logistics needs to be safe and compatibieteifaces.

5.3 Recommendations for Economic Actors and Traders

5.3.1Understanding Monetary Transmission for a Better Forecasting

Understanding monetary developments and transmission mechanisms that are described in
this research will help economic actors and traders to better oriernt @mbed their deci-

sion in the context of dynamically changing macroeconomic frameworks. M3garoh

helps to better forecast and predict the future of macro trends fosibesses and traders.

VAR forecasts provided here predict a slight future economic recovery for tlzdae
(see Figure 5). Due to the final-value-problem of forecast chain models, fo&Basts -
widely used should be interpreted carefully in economics - they mady provide some
basic but helpful information about potential tendencies (Bigjure S3). To circumvent this

E A |sZu} o v ES v v }lulv Al3Z Wi} Eod¥[e d]
also known as dynamic correlations (6.1 Figure S4, 4.3.4) and ISLM-ADAS (seedél1
Figure S7-12), New-Keynesian, and all other available models. The newly developed ISLM-
ADAS dynamical semuantitative model framework predicts a very low inflation this year
and a rise in HICP starting in 2017 (see 6.1 Figurelt813) o]v A]3Z §Z WaEe }v][e.
trix Model (6.1 Figure S4, 4.3.4). A reliability-weighted overlap afetsas recommended.

Once - or whenever - firms depend on profitability they needirid a strategic fit between
the environment and its resources and competencies. Globalizatioriviihtdave had te-
mendous effects on the real economy. More than ever, strategists havectode the n-
ternational and macroeconomic monetary, economic and fiscal developments hefo t
calculations. Many investment decisions depend on NPV and internafloasfiCF) calc
lations and include WACC and other financial parameters to dynamicaltyagstprofita-
bility and return on investment (ROI). Hence, slight changes in inteatet, nominal and
real, or Fx rates, or the business cycle, consumption and investment, all lgpiraghia-
tions for aggregate microeconomic decision making. Understandasyrpacroeconomic

and monetary trend in the Euro are is helpful for future planniagdf financial manas
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ment (b) of supply and value chain management, (c) planning of magketomsumption,
and sales forecasts, (d) international management, and (e) a politicainreendation for

economic entities is given to support full-reserve banking that dquofit all businesses.

5.3.2Updated Understanding of Monetary Transmission

Although mainly basic but most important topics were covered, more istipated in
depth research is needed but should be based on the given coresfvark of this study, as
it provides the right perspective on the monetary system and its MP foliexppesearch:
with the key focus of how to improve efficiency and effectiveness of maoneyne and
only key topic of economics - that was, beyond believe, forgotten Byrdéearch. Econo
ic decision makers need to be aware that an updated view is as important@asprehe-
sive one. To enable the reader to update all figures in the main teatedlssion numbers
of the figures in the result part and electronic references andrimtt pages are provided
to get an own fast overview of the latest trends and developments in just a viekscliTrhe

review may serve as a manual or work of reference for a quick review of tiretraads.

5.4 Concluding Remarks

The Eurosystem has been established successfully, despite of marlydinitids in 1999,
and has robustly protruded throughout three severe financial crifes:dotcom bubble,
the FC and EC, and the ECB could manage to be on its main targdts. @luthat, the n-
ternational reputation of the euro - as global monetary vehicle - hastblighd unnecs-
sarily tapered off - mainly due to the EC and the malaise of the slow B\Mergcalso in
comparisonf §Z h” }@E S Zrowihipfespects of 2008 (EC 2008). This research a
gues that a primary cause is the fractional reserve system but this is alsd fiouhe US,
which generate 175.000 new jobs per month in the last years (WB 2015). The feason
this difference is believed to be a higher entrepreneurial activityhin S (Bosma et al.
2013) in fact most new US jobs are created by new businesses, a lack if a EC ¢but reo
ring fiscal cliffs), a 1-year faster reaction of the Fed, more efficient andtigduail-outs
after the FC, as the US got the big detail a bit more right (bettaafcpayers, less good for
non-banks), and because US regulators have more control and coordimmats MFIs. Stil
the US also suffers from high losses due to fractional reserve bankingefiddal cliffs are
the direct consequence of it. Thus, this study in fact stresses the giekdl for more unb
ased MP reviews about the MS, also for a very broad group of people - B8l change.
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Supplementary Figure Shflation Sub-index: Composition of the HICP Index

Supplementary Figure S2onverging Global Long-Term Interest Rates (MEI,OECD stats)
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Supplementary Figure S3ong-Run VAR(p-lag)IMonthly Forecast (HICP, rGDP)

Explanation Figure SBhe pessimistic GDP growth rate illustrates a technical issue of VAR analysis
tools if crisis outliers (FC+EC) are fully considered. This low growth patterarispyesented in
future forecast models. Hence, yearly data must be weighted by probability oEue@nce (these
models are more realistic in quantitative terms, but not shown here). This shows that maybe all VAR

models that are in use by ECB and other MP research are questionable as they are all not corrected.

Supplementary Figure S¥W (E <} v [ «lag: 4) %orecast (Annual Data, EMU, nGDP)
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Supplementary Figure SBeare } v [ * d 3 }(-SZh[WAHICP Effects

Supplementary Figure S@iventory Early-Indicator Dependence on &hd M
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Supplementary Figure SBynamic IS-LM-ADAS Model for Closed and Open Economies

Explanation Figure SReynesian models still form the very core of all releWdRtsimulations. They
are based on the Keynesian-Hicks I1S-LM and ADAS framework (s&e¥iiesiaiSLM Model
and the ADASModel and are further adjusted in various ways for real world scenarios. This IS-
LM model was advanced by integrating the Aggregate-Demand-Aggregated Supply rfARDAIS)
into a monolithic graphical and arithmetiéaldynamic and semi-quantitative solution. The newly
created core model consist of all known elements of Keynesian Economics andckisenddel
(Keynes 1936; Mankiw 2014; Hicks 1939) and integrat&su ]Jv S} tuu}lv eCeSmag( Z |PZ:
E} u} o-<[ding some new features to the traditional model: The model incorporates eight
widely used time-parametric inter-acting sub-models: (1) the Keynesian Cross, (2neve<B)
real money market, (4) IS-IM, (5) ADAS, (6) single and multiple Nx(7ateggle or multiple Fx
rates (exchange rate), and optionally also (8) Net BOP-current account (balance of thedaP cur
account) models. This 8-foltb-model provides for a timed coordination of (1) a horizontal and (2)
two vertical axes that are spanning throughout the sub-models, since they aregadan repe-
sent the same variable: (a) the interest rate (to be assayed), (b) output, GDP, incomég Brd (c
rates. Additional building blocks and adjustments are feasible. It integkaty ISLM/ADASANX-
related and accepted textbook knowledge (Mankiw 2014; Mathews et al. 2013; Giédy Geddy
1976). MPs to maintain the objective price stabilitye(8¢e1.3) during shocks can be modeled: gs (1
money driven price level, (2)aome-driven price level, and (3) demand-driven price level scenarios
they are exemplarily modeled ippendix S8S13 Key theoreticaMP-mechanics can be derived.
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Supplementary Figure S& Positive Money Shock on Prices in the I1S-LM-ADAS Model

Explanation Figure S&n this shock scenario various monetary stimuli (M) shift the real monky ba
ances (M/P) as supply (stroked line) moves to the right, thereby flattehimdiquidity preference
equilibrium, leading to lower interest rates (real, nominal, effective; mldtiassays)A timed e-
sponse benefits (a) investment [which also shifts the AD curve over time and thus also output, later
prices], (b) it changes the 1S-LM equilibrium and (c) it depreciateBxtate (in the short, medium

and long-run: i.e. SR, MT, and LR). A change in the IS-LM equilibrium (gtaft.bf curve) has an
effect on the output axis. As a consequenc®€ B E P § uviJe >Z " (ues Ehifvtogv E
the right) and drives the short-run aggregate supply (SRAS) and AD curve to the right, leetiirn

ing to higher prices in the mid-term and long-term and sticky pridhé short run and immedie-

ly. The third key variable is tHexrate (the foreign exchange rate) that is also implemented as an
axis that integrates with three fields. If the interest rate falls as real money balances increase money
also becomes less scarce. In an open economy (not shown): a lower interest rate effeati@mtes

er capital inflow/outflow ratio and short-term demand for the currency weakens (shift to tig)ri
Following, a depreciated Fx rate shifts the export import ratio (Nx) towards less import ard mo
export. This changes the Keynesian cross in feed-forward loop and benefits outpetrguioy-

ment. Note: due to a fractional reserve banking system all Keynesian models have to be adjusted.
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Supplementary Figure SA Positive Output Shock on Prices in the I1S-LM-ADAS Model

Explanation Figure SA second quintessential factor of economics for price developments and MP
is the income dependency of the price level over time. If income (Y, output) is growing it is tkcnown
have a negative effect on inflation: onecato | }( ZE -0BE % puS(0o S]IV[X /( 32 E
goods and services in the economy, and money stays constant, the effect is gbaghtt money
becomes relatively more precious. If income increases, it shifts the IS curve to thamibhihds a

new IS-LM equilibrium at a higher interest rate, which lowers investment, and incrégaesty
preference. It hereby deflates prices in the mid-term and in between the mid-smththe long-

run, and prices first become stable in the long run. Interestingly, the SRAS, reay rbalance,
price level and interest rate fluctuate simultaneously, resulting in a tempatgnamic volatility
which can be prevented by coevally adjusting the money supply. Hereby MP can easily achieve
non-deflationary growth and positive expectations if the timing derived from suctodel - further
specialized and adapted - is considered. The variety of scenarios also depends odividedl
velocities of money which are included as parametric variables - as many other factdos can

cluded. If they remain unchanged a deflationary change would function-proportionditiyfo
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Supplementary Figurel® A Positive Demand Shock on Prices in theMSADAS Model

Explanation Figure B A special case within the Keynesian 1S-LM models is the unique but long
described demand-driven inflatiorj The 13-M-ADAS model can verify the effect and add some new
insights. The effect of demand on prices has been referred to in the Dynamic Aggregaaad
model (DAD) and to some texd in a demand Taylor model (Mankiw 2014), and also origiimally
Keynesian Theory (Keynes 1936). It is also known as demand-pull inflateomtrasts cost-push
inflation. The effect is a result of a gap between aggregate demand (AD) and aggregate supply in the
short-run (see SRAS): if AD is higher than SRASlationary constellation and potential develops
(Keynes 1936), especially if demand increases suddenly, and marginal supply bemrmeselas-

tic, both can make prices rise faster. Generally, this could also drive wages and indonseddly

to a lesser extent than is needed farobust demand driven growth addition without price disto
tions. An anteceding sudden shift of AD to the right benefits output and has a faster effgutic-

es. It early shifts the money balance, interest rates rise, and investment falls. The higkedeypel
successively shifts the LM curve upward into a new equilibrium with a lowg@ubuPlanned &-
penditure falls and the SRAS moves upwards, as prices. Theld-$&8Bilizes and a vicious cycle of
inflation gains momentum with substantial risks to price stability, but with atqwobability in the

real economy. Real world demand, GDP and inflation trends are shofwypiendixFigure S11
Page |182



6 Appendix /6.1

Supplementary Figure S1Qverlay-Chart-Analysis of Demand, GDP Rate and Inflation

Supplementary Figure SIModeling the ECBs recent QE Strategy in a ZNLB Scenario

Explanation Figure S1&fter the Financial and Euro crises the to[decrease the key interest
rates (especially the MRO) and thereby the nominal interest rates in the euro area, whichphas ha

pened with some delay and pass-through inefficiency (see 4.3.1 and 4.3.2)g taase measures
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implemented the ECB has exhausted its capacity to decrease the European central ratesnand mo

ey market and nominal market rates. This phenomenon is called the zero ndowest-bound or
ZNLB (see 2.4.5). The model also predicts a liquidity trap as suggested by KeVhesignbut
amends the model by all additional MTCs (e.g. equity effect on investment, among all other effects)
QE are thus the extension of regular MP and the ZNLB is of course not the end of regdlation o
terest rates. Approaches include buying governmehwvbe (E}u §Z u €Il § }&E ZZ 0] }%S
for all people (e.g. via QE based tax or insurance deductions as MP instrumerthoselyhat can
benefit the local factor; regulated by an independent authority). Even if lerdibegv [&spond to

the ECB QE strategy there are still many other MTtat drive investment, but several suffer
from low downstream efficiency, and much effectiveness is lost due to fractional reserve gpalkin
diminishes good incentives for investors and money holdasmoneyis created out of nothing by
private MFIs and even publicly controlled MFI could potentially misuse pnwateey creation. As

long as there are free money loopholes there is no need to take the risk of value-aubsgrent.

Supplementary Figure S1Semi-Quantitative 1S-LM-ADAS/DC Prediction of Inflation

Explanation Figure S1&T) The IBM-ADAS model predicts that prices stay the same in the short-
run - this also corresponds with the correlation of &hd inflation of year 0-3 after the monetary
stimulus Figure49). (MT) The I8MM-ADAS model predicts that prices go up in the medium term -
this corresponds to year 4-6 after the monetary stimulus, showing a strong correl&iigure49).

(LT) The 13M-ADAS model predicts a decline between the medium-term and long-terrd e@n
relation in inverse in between year 7-9 after the monetary stimulus. Duihdosemi-quantitative
nature of the model it can only predict a general trend and not a clear quantificatifutuzé HICP.

dz [+ }((1 1 o lv(o 8]}v (}AppendixBddP]A v v
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Supplementary Figure S14 [« Tiifi K((] ] o /v(o §]}v &}E <8

Supplementary Figure S$1Euro Area Bond Yields

Supplementary Figure S1Bhillips Curve and Taylor Model for the EMU
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Supplementary Figure SIEDP and Innovation Correlation Interactomics Network

Supplementary Figure S18IS Model Based on Markov Chain Probability Matrix usazg P
rameters of all Empirical MTC1-16 Estimates and DC/VARASIAM ime Dynamics
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6.3 Sources, Data Retrieval and Processing

Figure 1Schematic Representation of the Three Dimensions

A non-quantitative representation to only illustrates the conceptnoney definitions

Figure2® Z u 8] KA EA] A }( Vv3E o viI[* (]v]3]}v }( D}v & EC
Based on (ECB 2012; ECB 2015c; ECB 2015b; DB 2015).

Figure 3Monthly Annual Growth Rate of HICP, M3, and of GDP (Moving Average)

HICP index (monthly): ICP.M.U2.N.000000.4.ANR (ECB 2015c),
M3 (monthly): BSI.M.U2.Y.V.M30.X.1.U2.2300.201.A (ECB 2015c), chain-linked GDP volume
growth (quarterly): MNA.Q.Y.I18.W2.51.S1.B.B1GQ._Z. Z. Z.EUR.LR.GY, quarterly data were

represented as monthly annual moving average, non-adjusted (ECB 2015c).

Figure 4Money Aggregates M1, M2, M3, and Monetary Base MO in the Euro Area

Mo (changing comp., non-MFI, NG): ILM.M.U2.C.LT01.Z5.EUR (ECB 2015c)

M; (changing comp., non-MFI, NG): BSI.M.U2.N.V.M10.X.1.U2.2300.Z01.E (ECB 2015c)
M2 (changing comp., non-MFI, NG): BSI.M.U2.Y.V.M20.X.1.U2.2300.Z01.E (ECB 2015c)
M3 (changing comp., non-MFI, NG): BSI.M.U2.Y.V.M30.X.1.U2.2300.201.E (ECB 2015c)

Figure 5Vector Autoregression (VAR) Analysis of M3, GDP, and HICP Growth Rate

VAR forecast analysis (Sims 1980), 12 monthly lags (1996-2015 monthly data);
Autocorrelation was assayed for of the data sets: residua autocorrelafi@DP: p<0.0105,
autocorrelation of M: p<0.00721, and autocorrelation of HICP: 0.0517 (unadjusted mont
ly data set; cross-correlation of signal with itself, business cydie)ntill-hypothesis of no
autocorrelation can be rejected at the respective p values close and lelde standard
threshold value of 0.01 indicates that the monthly unadjustedada not fully in@-
pendently distributed, as anticipated. The null-hypothesisrforarch effect (autoregressive
conditional heteroskedasticity) was tested: P-value of ARCH (GDPequati59*10°,
(Ms-equation): 0.66, (HICP-equation): 0.277. Thus, the p-values indicatetitbahull-

hypothesis for ARCH is to be rejected for the GDP-equation. The GDPoeguatt exhibit
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autocorrelation in the squared series due to a dynamic conditigaghnce process onna

nualized monthly data that is expected to be seasonally dependent; ARICHypothesis

for HICP and Wis rejected implying conditional homoskedasticity.

HICP index (monthly): ICP.M.U2.N.000000.4.ANR (ECB 2015c);

M3 (monthly): BSI.M.U2.Y.V.M30.X.1.U2.2300.Z01.A (ECB 2015c);

GDP volume growth (quarterly): MNA.Q.Y.I8. W2.S1.S1.B.B1GQ. Z. Z. Z.EUR.LR.GY, qua

terly data were represented as monthly annual moving average, non-adjust 2015c).
Figure 6Quarterly Growth Rates of HICP, GDP and M3 in the Eurosystem, 199&2015
Figure 7Yearly Growth Rates of HICP, GDP and M3 in the Eurosystem, 1995-2015

HICP index (quarterly, annually): ICP.M.U2.N.000000.4.ANR (ECB 2015c).
M3z (quarterly, annually): BSI.M.U2.Y.V.M30.X.1.U2.2300.Z01.A (ECB 2015c),
GDP growth (quarterly, annually): MNA.Q.Y.I8.W2.S1.S1.B.B1GQ. Z. Z. Z.EUR.LR.GY.

Figure 8Vloney (M0-M3) Grows Faster than Inflation plus rGDP in the EMU

Normalized data on equalization at 1999 level to illustrate factor dgreént over time:

Based on M ILM.M.U2.C.LT01.Z5.EUR; BISI.M.U2.N.V.M10.X.1.U2.2300.Z01.E,

M,: BSI.M.U2.Y.V.M20.X.1.U2.2300.201 £ B81.M.U2.Y.V.M30.X.1.U2.2300.Z01.E,

and based on HICP index (quarterly, annually): ICP.M.U2.N.000000.4.INX (EEB 2015c
based on real GDP at 2010 market prices, p.a.: AME.A.EA19.1.0.0.0.0VGD, moving average.

Figure 9Income Velocities of Monetary Aggregates (M0-M3) and Real Income \&dociti
Simple ratio of real GDP and monetary aggregate; or nominal GDP and monetary aggregate
Mo (changing comp., non-MFI, NG): ILM.M.U2.C.LT01.Z5.EUR (ECB 2015c)

M; (changing comp., non-MFI, NG): BSI.M.U2.N.V.M10.X.1.U2.2300.Z01.E (ECB 2015c)
M, (changing comp., non-MFI, NG): BSI.M.U2.Y.V.M20.X.1.U2.2300.Z01.E (ECB 2015c)

M3 (changing comp., non-MFI, NG): BSI.M.U2.Y.V.M30.X.1.U2.2300.Z01.E (ECB 2015c)
Real GDP at 2010 market prices, quarterly values, moving average, [M], Euro area, GDP and
main components (output, expenditure and income) [nama_10_gdp], ch@wedireal GDP

at 2010 market prices (base) (Eurostat 2015), Nominal GDP (EU-19), at pues, qua-

terly values, moving average, [M], Euro area (EA11-2000, EA12-2006, EA13-2007, EA15-
2008, EA16-2010, EA17-2013, EA18-2014, EA19)(Eurostat 2015).

FigurelO Transactions Velocity of Monetary Aggregates in the EMU
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The volume of total transaction is used instead of GDP (ECB 2015b),
average observations across period, [2011=100] CPP.Q.I8.N.TH.TVAL.TP.3.INX,

Euro area 19 (fixed composition); transaction value; hybrid/transadinked; all property

types; ECB; neither seasonally nor working day adjusted; arbitrary index values.
Figurell Codevelopment of Income Velocity and Quantity of Monetary Aggregate

Normalized data on equalization at 1999 level to illustrate factor dgreént over time:

Based on Figure 9 (changing comp., non-MFI, NG): ILM.M.U2.C.LT01.Z5.EUR (ECB 2015c).
Figurel2 Velocity of the Monetary Base and Inflation (HICP index)

HICP index (monthly): ICP.M.U2.N.000000.4.ANR (ECB 2015c), Real GDP at 2010 market
prices, quarterly values, moving average, [M], Euro area (EA11-2000, EA12-2006, EA13-
2007, EA15-2008, EA16-2010, EA17-2013, EA18-2014, EA19), chain-ihkddRat 2010

market prices (base) (Eurostat 2015), (dhanging comp., non-MFI, NG): ILM.M.U2.C.LTO1.
Z5.EUR (ECB 2015c); [¢hanging comp., non-MFI, NG): BSI.M.U2.N.V.M10.X.1.U2.2300
.Z01.E (ECB 2015c).

Figurel3 Growth Rate of the Velocity of the Monetary Base and Adjusted GDP

Adjusted real GDP growth rate to minimize autocorrelation and seasonaldiimbs, mov-

ing average derived growth rate compared togvowth rate derived from Maggregate as

Mo (changing comp., noWH, NG): ILM.M.U2.C.LT01.Z5.EUR (ECB 2015c),

real GDP at 2010 market prices, quarterly values, moving average, [M], Euro area (EA11l-
2000, EA12-2006, EA13-2007, EA15-2008, EA16-2010, EA17-2013, EA18-2014, EA19), chain
linked real GDP at 2010 market prices (base) (Eurostat 2015} v vS](C ]( §Z ZE&E §

per sehas impact on the short term development irrespective of its QTM and GDftyd
Figurel4 Quarterly Growth of the Velocity of Money in the Euro Area, 199%201

Quarterly frequency transformation of the following data:

Mo (changing comp., non-MFI, NG): ILM.M.U2.C.LT01.Z5.EUR (ECB 2015c),

M (changing comp.,an-MFI, NG): BSI.M.U2.N.V.M10.X.1.U2.2300.Z01.E (ECB 2015c),

M2 (changing comp., non-MFI, NG): BSI.M.U2.Y.V.M20.X.1.U2.2300.Z01.E (ECB 2015c),

M3 (changing comp., non-MFI, NG): BSI.M.U2.Y.V.M30.X.1.U2.2300.Z01.E (ECB 2015c),
GDP (EU-19), at current prices, quarterly moving average, [M], Euro area (EA11-2000, EA12-
2006, EA13-2007, EA15-2008, EA16-2010, EA17-2013, EA18-2014, EA19)t PBaf)st
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Figurel5 Chart of EMU Money Multiplier m1, m2, id1-3M0), from 1999-2015

Ratio of monetary aggregate MMz and the monetary base Mising data from Figure 9.
Figurel6 Capacities of the Traditional Money Multipliers and their kétion

Calculation was performed as described in the main text and in chaptét, ar&l based on

Formulal4 and Formuld5. A new basic leverage formula was employed Forr@@la
Figurel7 Capacity of Money Multiplication as MO in the Euro Area

Excess reserves BSI.M.U2.N.R.LRE.X.1.A1.3000.Z01.E (recently increasing again after Q2-

2015), and monetary aggregates as in Figure 9, calculation as explained texhain
Figurel8 Constancy of Mean Share of Money Aggregates (+SEM) from 1999-2015
Monetary aggregates as in Figure 9, calculation of monetary shares as explained.
Figurel9 Trends of Money Aggregate Shares as % Deviation from Mean, 1999-2015
Based on Figur&8 derivation of residuals (deviation) from the average share multipliers.
Figure20 Aggregate Growth of Monetary Aggregates Derived Money Multipliers
Based on the data of Figure 9 linear regression analysis with zero-bageafed.
Figure21 Money Balances in the Euro Area

Ratio of monetary aggregate data Figure 9 and ICP.M.U2.N.000000.4.INX.

Figure22 Mean of Monthly Growth Rates of Real Money and its Aggregates
Integrated mean monthly growth rate of real money balances agdibased on Figurgl.
Figure23 Credit Debt to Euro Area Residents is not Covered by M3

Ms: BSI.M.U2.Y.V.M30.X.1.U2.2300.Z01.E (ECB 2015c) rechecked govern debt higher?
Euro area 18 (fixed composition), reporting institutional sector generetigiment - clg-

ing balance sheet/positions/stocks - debt securities - long-term aignaturity,
QSA.Q.N.I7.W0.S13.S1.N.L.LE.F3.L._Z.XDC._T.S.V.N._T (ECB 2015c),

euro area 18 (fixed composition), reporting institutional sector Generatigonent - Cle-

ing balance sheet/Positions/Stocks - Debt securities - Short-ternmakigiaturity,
QSA.Q.N.I7.W0.S13.S1.N.L.LE.F3.S._Z.XDC._T.S.V.N._T (ECB 2015c),

Loans, Non-Banks (non-MFIs): BSI.M.U2.N.U.A20.A.1.U2.2200.Z01.E (ECB 2015c),
Debt, Non-Banks (non-MFIs): BSI.M.U2.N.U.A30.A.1.U2.2200.Z01.E (ECB 2015c),
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Equity and non-MMF investment, Non-Banks: BSI.M.U2.N.U.A50.A.1.U2.2200.Z01.E.

Figure24 Total Credit to Money (M3) Ratio as Macroeconomic and Crisis Indicator
Ratio of total Eurosystem credit/debt andsMs macro indicator, based on see Fig2@e
Figure25 Increasing Private and Public Indediness (as % of GDP)

Short-term gov. debt: GFS.A.N.I8.W0.S13.51.C.L.LE.GD.L._ Z.XDC_R_B1GQ._T.F.V.N._T7,
Long-term gov. debt: GFS.A.N.I8.W0.513.51.C.L.LE.GD.L._ Z.XDC_R_B1GQ._T.F.V.N._T,
Gov. interest exp.: GFS.A.N.I8.W0.513.51.C.D.D41. Z. Z. T.XDC_R_B1GQ. Z.S.V.N._T,
and interest non-MFIs: derived from interests of all EMU-19 country 2BCER:; WB 2015).

Figure26 Public and Private Debt (as % of GDP) by Euro Area Countries

EDP.A.N.?2.W0.S13.S1.C.L.LE.GD.T._Z.XDC_R_B1GQ._T.F.V.N._T (ECB 2015c),
IEAQ.A.??.N.V.LE.RFPA.S1V.A1.S.2.N.F.Z (ECB?28ta&mw), for: AT, BE, CY, DE, EE, ES, FI,
FR, GR, IE, IT, LT, LU, LV, MT, NL, PT, SI, SK (ECB 2015c).

Figure27 Main Economic Indicators Time Series Analysis for Greece

Based on time series and supplemented by recent media information (2013),

MarketCap of listed companies (Greece) (current US$): CM.MKT.LCAP.GD.ZS (WB 2015),
Domestic credit provided by financial sector (current US$): FD.AST.PRVT.G2RSS\WB
Central government debt (converted in current US$): GC.DOD.TOTL.GD.ZS (WB 2015),
Total Tax revenue (in US$): OECD-Stats (extracted Aug-2015) (OECD 2015),

Total expenses (converted in current US$): GC.XPN.TOTL.GD.ZS (WB 2015),

Industry value added (converted in current US$): NV.IND.TOTL.ZS (WB 2015),

GDP (at current US$): NY.GDP.MKTP.CD (WB 2015).

Figure28 Main Economic Indicators Time Series for Luxembourg (LOG)
The same data items were extracted as in Fi@reut for Luxembourg (WB 2015).
Figure29 Balance Sheet Assets and Liabilities of the Euro-System

Consolidated balance sheet of the Euro-SystAsset datailLM.W.U2.C.T000.Z5.Z01 total
assets/liabilities, world not allocated (geographically), all curreremesbined; ILM.W.U2.C.
A010.25.20Z gold and gold receivables, world not allocated (geographialilgppticable

(Z02); ILM.W.U2.C.A020.U4.Z06 Claims on non-euro area residents denominated in foreign

currency, extra euro area, non-euro andmeuro area currencies combined; ILM.W.U2.C.
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A030.U2.Z06 Claims on euro area residents denominated in foreign currencyamaro
(changing composition), non-euro and non-euro area currenciesbowd; ILM.W.U2.C.
A040.U4.EUR claims on non-euro area residents denominated in euro, extra eay&are

ro; ILM.W.U2.C.A050.U2.EUR Lending to euro area credit institutions related to MPOs d
nominated in euro, euro area (changing composition), Euro; ILM.WAGG.U2.EUR
Other claims on euro area credit institutions denominated in eurap Erea (changing
composition), Euro; ILM.W.U2.C.A070.U2.EUR Securities of euro area residents denomina
ed in euro, euro area (changing composition), Euro; ILM.W.U2.C.A080.U2.EUR General go
ernment debt denominated in euro, euro area (changing compasitiguro; ILM.W.U2.C.
A110.Z5.Z01 Other assets, world not allocated (geographically), all currennieied;
Liabilities data:lLM.W.U2.C.L010.Z5.EUR Banknotes in circulation, world not allocated (g
ographically), Euro; ILM.W.U2.C.L020.U2.EUR Liabilities to euro area credit institetion
lated to MPOs denominated in euro, Euro area (changing composition); EMON.U2.
C.L030.Z5.EUR Other liabilities to euro area credit institutionsrderabed in euro, world

not allocated (geographically), Euro; ILM.W.U2.C.L040.Z5.EUR Debt certificates issued,
world not allocated (geographically), Euro; ILM.W.U2.C.L050.U2.EUR Liabilitiesetto oth
euro area residents denominated in euro, euro area (changing compositemo;
ILM.W.U2.C.L060.U4.EUR Liabilities to non-euro area residents denominated iextao,

euro area, Euro; ILM.W.U2.C.L070.U2.206 Liabilities to euro area residents denominated in
foreign currency, euro area (changing composition), non-euro ameenmo area currencies
combined; ILM.W.U2.C.L080.U4.Z06 Liabilities to non-euro area residents detanim

foreign currency, extra euro area, non-euro and non-euro area culsncombined;
ILM.W.U2.C.L090.U4.XDR Counterpart of special drawing rights allocated by the IMF, Extra
euro area, special drawing rights (SDR); ILM.W.U2.C.L120.Z5.Z01 Other liabilities, world not
allocated (geographically), all currencies combined; ILM.W.U2.C.L140.Z25.Z01 revaluation
accounts, world not allocated (geographically), all currencies combihé&tW.U2.C.L150.
Z5.Z01 Capital and reserves, world not allocated (geographically), all curreoibsed;
ILM.W.U2.C.T000.25.Z01 Total assets/liabilities, world not allocated (geographiilly)
currencies combined (based on ECB items, ECB 2015Db).

Figure 30 Open-Market Operations: MRO and LTRO and Outright Operations
LTRO: ILM.M.U2.C.A052.U2.EUR (ECB 2015c),
MRO: ILM.W.U2.C.A051.U2.EUR (ECB 2015c).
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Figure31 Standing Facilities: Marginal Lending and Deposit Facility

Marginal Lending Facility: ILM.W.U2.C.A055.U2.EUR (ECB 2015c),
Deposit Facility: ILM.W.U2.C.L022.U2.EUR (ECB 2015c).

Figure32dZ pE}*Ce*3 u[*s pE E vRequirpd/and FAceESReserves

Credit institution current accounts: ILM.W.U2.C.L021.U2.EUR (ECB 2015c),
Required Minimum Reserve: BSI.M.U2.N.R.LRR.X.1.A1.3000.Z01.E (ECB 2015c),
Excess Reserve: BSI.M.U2.N.R.LRE.X.1.A1.3000.Z201.E (ECB 2015c).

Figure33 Interest Rates of the Short-term Money Market: Eonia and Euribor

EONIA rate historical close: FM.Q.U2.EUR.4F.MM.EONIA.HSTA (ECB 2015c),

EURIBOR rate historical close: FM.M.U2.EUR.RT.MM.EURIBOR1MD_.HSTA (ECB 2015c).
Figure34 Key Central Interest Rates in the Euro Area, 1Y-Euribor and 10Y-G-Bonds

Data derived from__https://www.ecb.europa.eu/stats/monetary/rates/html/index.atml

Deposit facility: FM.B.U2.EUR.4F.KR.DFR.LEV, Main refinancing: FM.D.U2.EUR.4F.KR.MRI
_FR.LEV, EURIBOR-1Year historical close, average observations: FM.M.U2.EUR.RT.MM.EUF
BOR1YD_.HSTA, 10-Year G-bond yields: FM.M.U2.EUR.4F.BB.U2_10Y.YLD. (ECB 2015c).

The MROs rates shown here include both fixed rate and variable rate tendexsMP of
MROs has changed during the time course (i.e. 2000-2008: variable raters@mehd only
§Z Zu EI1'S8 (( SJA[ E o Av3 | C E § ] «Ziph(RCE2815a). % E

Figure35 Key Interest Rates of the Fed, ECB, BoE and BoC

Data was extracted from (BoC 2015; ECB 2015b; FRBSL 2015a; BoE 2015).

Figure36 Pass-Through Trend Development of 1Y-Euribor and 10Y-G-Bonds

Based on Figurg4 Key Central Interest Rates in the Euro Area, 1Y-Euribor and 10Y-G-
Bonds sl Bicarcehdesakiad Becackdmeeac

Note: The passs ZE}uPZ ] (]v e 37 J(( E v SA v 3Z pEE v

nominal interest rate of 1 year EURIBOR, and 10-year Government Bonds rate (REUTERS) without

time delay. The right figure shows the average pass-through rate with standard deviation error bars.
Figure37 NDER for Households and Moving Weighted Average

MIR.M.??.B.A2C.AM.R.A.2250.EUR.N (ECB 2015c),
(??stand for: AT, BE, CY, DE, EE, ES, FI, FR, GR, IT, PT, NL, IE, LU, SK, SI, MT, N) (ECB 201
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Figure38 NDER for Corporations Moving Weighted Average

MIR.M.??.B.A2|.AM.R.A.2240.EUR.N,
(??stand for: AT, BE, CY, DE, EE, ES, FI, FR, GR, IT, PT, NL, IE, LU, SK, SI, MT, N) (ECB 201

Figure39 Unweighted Average of EMU Member NDER for Households and Corporations

Based on unweighted-country average of FigBreFigure38, convergence/heterogeneity
Al AU v }A Go]v C §Z ispelipezie pEssSthréughA(ECB 2015c).

Figure40 Harmonized Interest Rates on 10-Year Government Bonds

IRS.M.AT.L.L40.CI.0000.EUR.N.Z, IRS.M.BE.L.L40.CI1.0000.EUR.N.Z, (ECB 2015c)
IRS.M.BG.L.L40.CI.0000.BGN.N.Z, IRS.M.CY.L.L40.CI1.0000.EUR.N.Z, (ECB 2015c)
IRS.M.CZ.L.L40.CI.0000.CZK.N.Z, IRS.M.DE.L.L40.CIl.0000.EUR.N.Z, (ECB 2015c)
IRS.M.DK.L.L40.CI.0000.DKK.N.Z, IRS.M.ES.L.L40.CI.0000.EUR.N.Z, (ECB 2015c)
IRS.M.FI.L.L40.CI.0000.EUR.N.Z, IRS.M.FR.L.L40.CI.0000.EUR.N.Z, (ECB 2015c)
IRS.M.GB.L.L40.CI.0000.GBP.N.Z, IRS.M.GR.L.L40.CI.0000.EUR.N.Z, (ECB 2015c)
IRS.M.HR.L.L40.CI.0000.HRK.N.Z, IRS.M.HU.L.L40.CI.0000.HUF.N.Z, (ECB 2015c)
IRS.M.IE.L.L40.CI.0000.EUR.N.Z, IRS.M.IT.L.L40.CI.0000.EUR.N.Z, (ECB 2015c)
IRS.M.LT.L.L40.CI.0000.EUR.N.Z, IRS.M.LU.L.L40.CI.0000.EUR.N.Z, (ECB 2015c)
IRS.M.LV.L.L40.CI.0000.EUR.N.Z, IRS.M.MT.L.L40.CI1.0000.EUR.N.Z, (ECB 2015c)
IRS.M.NL.L.L40.CI.0000.EUR.N.Z, IRS.M.PL.L.L40.CI.0000.PLN.N.Z, (ECB 2015c)
IRS.M.PT.L.L40.CI.0000.EUR.N.Z, IRS.M.RO.L.L40.CI.0000.RON.N.Z, (ECB 2015c)
IRS.M.SE.L.L40.CI1.0000.SEK.N.Z, IRS.M.SI.L.L40.CI.0000.EUR.N.Z, (ECB 2015c)
IRS.M.SK.L.L40.CIl.0000.EUR.N.Z (ECB 2015c).

Figure4l Further Increasing PassZ E}uPZ /v ((] 1] v C v D&/[s ZWE}(]S[
Based on PT (formula of Figud@and predicated on the data of Figu38 (ECB 2015c).
Figure42 Interest Rate Diversity for Corporations and Consumers in the Euro Area

MIR.M.U2.B.A2].AM.R.A.2240.EUR.N (APCR, hh), MIR.M.U2.B.A2B.A.C.A.2250.EUR.N (APR
hh), MIR.M.U2.B.A2B.F.R.A.2250.EUR.N (NDER, cons.), MIR.M.U2.B.A2C.A.C.A.2250.EUR.
(APRC, hh), MIR.M.U2.B.A2B.A.C.A.2250.EUR.N (APRC, hh), MIR.M.U2.B.A2B.F.R.A.225(
EUR.N (NDER, cons.), MIR.M.U2.B.A2C.A.C.A.2250.EUR.N (NDER, hh), MIR.M.U2.B.A2(
AM.R.A.2250.EUR.N (NDER, hh), MIR.M.U2.B.L21.A.R.A.2240.EUR.N (NDER, od), MIR.M
U2.B.L21.A.R.A.2250.EUR.N (NDER, od), MIR.M.U2.B.A2Z.A.R.A.2240.EUR.N (NDER, hhr
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MIR.M.U2.B.A2Z1.A.R.A.2250.EUR.N (NDER, hhrl), MIR.M.U2.B.A2Z3.A.R.A.2250.EUR.N
(NDER, hhc), MIR.M.U2.B.L22.H.R.A.2240.EUR.N (NDER, hhc), MIR.M.U2.B.L22.H.R.A.225(
EUR.N (NDER, hh2a) (ECB 2015c)

Figure43 Important Corporate Interest Rates and Mean (Fractional) Pass-Through

0.25m Corp (IRF up to 3 month): MIR.M.U2.B.A2A.D.R.2.2240.EUR.N (ECB 2015c),

0.25m Corp (IRF 3 month, 1 year): MIR.M.U2.B.A2A.Q.R.2.2240.EUR.N (ECB 2015c),
1.00m Corp (IRF up to 3 month-1 year): MIR.M.U2.B.A2A.Q.R.1.2240.EUR.N (ECB 2015c),
1.00m Corp (IRF up to 3 month): MIR.M.U2.B.A2A.D.R.1.2240.EUR.N (ECB 2015c),

and mean fraction pass-through, as described previously.

Figure44 Fractional Pass-Through Trends of Financial Products in théAEeao
Fractional PTs were calculated using the previous formula Fa§uaad data of Figuré2.
Figure45 Deviation and Extent Order of Pass-Through Rates

Standard deviation and arithmetic mean (see Arithmetic Mean, StandaratieviStarl-

ard Error of the Mean (SEM)) based on data of Figdrg=CB 2015c).
Figure46 Major Euro Exchange Rate Developments from 1999 till 2015

Fx rate A" 1'eW yZX Xh” X (BZBX20450)XEER.19: EXR.A.E5.EUR.ERDO.A (ECB
2015¢c)00 v 8z Ezl!]Jv &£ A+ o0 po § e }v EEZB2BIHERZ X hZ XN

Figured7TheFxZ S ~"lj* % v ¢ }v Z o ' W2 (% 5f GP®) JUSIEN
World bank data (country data set, USA) (WB 2015) and ECB (ECB RQL5&}6.
Figure48 Long-term Interest Rates atkRates in the Euro Zone and the US
World bank data (country data set, USA) (WB 2015) and ECB (ECB 201ifcya#ind.
Figure49 DCTest for EMU M3, Inflation, real and nominal GDP (1999-2015)

Dynamic (Time-Matrix )correlations (Walsh 2010, chapter 1, and references hersing
the annualized ECB data sdtFigure 3, and nominal GDP (see Figi(&EB 2015c).

Figure503D Graph/v ] S]JvP ZZ }uu v o (HEECHVOWPEYV iiif
Using 3D Function Blotter, and multivariate regression results, describbd madin text.

Figure51 Reciprocity between the Growth Rate of the Velocity of the MonetaseRv(
and the Seasonal Adjusted Unemployment Rate in the EMU from 1999-2013QES2
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Unemployment rate (as % of labor force): STS.M.I8.S.UNEH.RTT000.4.000,

velocity (¢) as in Figuré2,cZ ES Vv 0Ce]e v W E-}v[e }EE®PeasS]}v } ((
*}v[e }EE o S]}hinebreegression Analysis) (ECB 2015c).

Figure52 Unit Labor Costs and its Deviation from Wages and Labor Productivity
Unit labor cost: MNA.Q.Y.I18.W2.51.S1. Z.ULC_PS._Z. T. Z.EUR.D.GY (ECB 2015c),

Labor productivity: MNA.Q.Y.I8.W0.S1.S1. Z.LPR_PS. Z. T. Z.EUR.LR.GY (ECB 2015c),
Labor cost index (wages and salaries, 2012=100) (quarterly 12 month moving average):
STS.Q.I8.W.LCIW.NS0025.4.000 (ECB 2015c).

Figure53 Correlation of v1, labor Productivity and Employment Rate

W Ee}v[e }EE o S]}v } ((]] vS ~- W (Etinepr Rédiestion S]}v
Analysis), and data from Figus&, Figure52, represented as annualized growth rate (in %),

see Figure 9 (ECB 2015c).
Figure54 Priceto-Wage Ratios and the Velocity of Money

Predicated on FigurB2 change as % starting in 2000 [=100%], price/lwages\W2, E*}V|[*
correlation (seeW @E-}v[e }E&E o Slheardregression Analysis), see Figure 9,

wage-indexSTS.Q.18.W.LCIW.NS0025.4 (0B 2015c).
Figure55Chain-o ] v | A 0}%u v3 }( Ku3%ps Ju%}v vde v ZdzZ ]P

Euro Area 19 (fixed composition): neither working day nor seasonallystadjunon-
transformed. MNA : National accounts, Main aggregates (Eurostat ESA2010 TP, table 1),
Final consumption government (chain-linked): MNA.Q.N.I8.W0.S13.S1.D.P3._ Z. Z. T.EUR.
LR.N, Gross fixed capital formation (chain-linked): MNA.Q.N.I8.W0.S1.S1.D.P51G.N11G._ T
.. Z.EUR.LR.N, GDP (chain-linked at market prices): MNA.Q.N.I18. W2.S1.51.B.B1GQ. Z. Z.
Z.EUR.LR.N, Import (chain-linked): MNA.Q.N.I18. W1.S1.S1.C.P7. Z. Z. Z.EUR.LR.N, Expor
(chain-linked): MNA.Q.N.I8.W1.S1.S1.D.P6._Z. Z. Z.EUR.LR.N, Inventory investment. MNA
.Q.N.I8.W0.S1.S1.D.P5M.N1IMG. T. Z.EUR.V.N that was transformed into a chain-linked
data series using a HIPC index (2005=100) with two positions after the degmimal
ICP.M.U2.N.000000.4.INX, re-transformed for unbiased quarterly data chaimglinkin

Figure56 Real Interest Rate and Pass-Through of all EMU Countries
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ECB MRO, weekly rate (ECB 2015c), Real-Pass-Through based on the difféfigyure39

of households (hh.) and corporations (corp.), margin of real inteede NDER - MRO rate.
Figure57 The Effect Real Pass Through on GDP and Inflation

Real Pass-through (from Figure 55), inflation (HICP, in %) and GDR @no¥s) (see Figure
9) (ECB 2015¢c)W E-}v[e }EE& o0 S]}v } ((1 1 vS ~« W Eingar[s }EC

Regression Analysis), as indicated in the figure.
Figure58 BOP Account Trends in the Euro Area (*estimation)

(left) Capital account: (EMU19, fixed composition, non-adjusted,danualized, aggr

gated view based on monthly transaction balance, vis-a-vis RoW), 201basgg on 1Q-

2015 and estimated projection, based: BP6.M.N.I8. W1.S1.S1.T.B.KA. Z. Z. Z.EUR._T. X.N,
data formatting and normalization as done for capital account: Currerduaxtic BP6.M.N.
I8.W1.S1.S1.T.B.CA. Z. Z. Z.EUR._T. X.N, goods transaction balance: BP6.M.N.I8.W1.S1.S
T.B.G. Z._Z. Z.EUR. T. X.N, (right) Financial account: net lending/borrowinggtrom r

world RoW) as aggregate of: direct investment: BP6.M.N.I8.W1.S1.S1.T.N.FA.D.F._Z.EUR
._T. X.N, portfolio investment:. BP6.M. N.I8.W1.S1.S1.T.N.FA.P.F._ Z.EUR. T.M.N, other
investment: BP6.M.N.I8.W1.S1.S1.T.N.FA.O.F. Z.EUR._T._X.N, derivates BP6.M.N.I8.W1.
S1.S1.T.N.FA.F. F7.T.EUR ._T.T.N, reserve assets: BP6.M.N.I8.W1.S121.S1.T.A.FA.R.F._Z.E
X1. X.N, net errors and omissions: BP6.M.N.I8. W1.S1.S1.T.N.EO. Z. Z. ZEUR._T. X.N, ne
lending/borrowing of current and capital account: BP6.M.N.I8. W1.S1.S1.T.B.CKA. Z. Z. Z.
EWR._T. X.N. (ECB 2015¢).

Figure59 The EER-19 Fx Index and the Trade Balance

EXR.M.E2.EUR.ENOO.A (ECB nominal effed¢iwerate EMU-18 vis-a-vis EER-19),
EXR.M.E2.EUR.ERCO.A (ECB real effective Fx rate EMU-18 vis-a-vis EER-19)
EXR.M.E5.EUR.ENOO.A (ECB nominal effective Fx rate EMU-19 vis-a-vis EER-19 till 7
2015),EXR.M.E5.EUR.ERCO0.A (ECB real effective Fx rate EMU-19 vis-a-vis EER-19, CF
deflated), EXR.M.E5.EUR.ERPO.A (ECB real effective Fx rate EMU-19 vis-a-vis&ER-19, p
ducer prices deflated), all (1999-Q1=100%), monthly transactions traded goodlus EA-

19 vis-a-vis Row (BP6.M.N.I8.W1.S1.S1.T.B.G._ Z. Z. Z.EUR._T._X.N) and its 20#month mo

ing average. Country names of EER-19 as indicated as abbreviations (ECB 2015c).

Figure60 Net Lending/Borrowing of Households, Government, MFIs, and Non-MFIs
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Moving annualized average based on previous four quarters for MFIs, Gov (Government),
HH (households, non-MFIs (all non-banks), (red line) net lermbngwing (ECB 2015c).
Non-MFIs:QSA.Q.N.I7.W0.511.S1. Z.B.B9._Z._ Z._Z.XDC._T.S.V.N._T, Households: QSA.Q.N.I7.W(

SIM.S1._ ZB.B9. Z._Z. ZXDC._T.S.V.N._T, Government: IEAQ.Q.I7.N.V.B9.Z.S13.A1.S.1.X.E.Z, |
lending/borrowing: IEAQ.Q.I7.N.V.B9.Z.S1.A1.S.1.X.E.Z, MFIs: IEAQ.Q.I7.N.V.B9.Z.S12.A1.S.1. X.E.Z.

Figure61 Cumulative Lending/Borrowing Affects Net External Debt and Assets

Current account: BP6.M.N.I8. W1.S1.S1.T.B.CA._Z. Z. Z.EUR._T. X.N (ECB 2015c),

Capital account: BP6.M.N.I8.W1.S1.S1.T.C.KA._Z. Z. Z.EUR._T._X.N (ECB 2015c),

External Assets: BSI.M.U2.Y.U.A80.A.1.U4.0000.Z201.E (ECB 2015c),

External Debt: BP6.Q.N.I8.W1.S1.S1.LE.NE.FA._T.FNED._Z.EUR._T._X.N (ECB 2015c); (net)
Figure62 d} Jv[e Y DCaploSListed Companies to Gross Fixed Capital Formation

Market capitalization and gross fixed capital formation as macro parametersriatae
macro q ratio (WB 2015) for MT@urpose: it reflects the level of market capitalization and

investment and includes local factor investment making it meaningful as nradicator.
Figure63 Gross Fixed Capital Formation in Selected Countries

Based on World Bank data: Gross fixed capital formation (WB 2015).

Figure64 Dependency of Q (WB derived) and MRO Central European Rate

Based on World Bank data: Gross fixed capital formation, market capi@hiZ&/B 2015).
Figure65d} Jv[e Y dZ }EC }( /VA «3u v8 Jv 8§Z upE}i}v

Based on Figuré4 (ECB 2015¢),Z ES Vv 0Ce]e v W &E-}v[e }EE& o S]}v |
W E-}v[e }EE o &ihpar Regiession Analysis

Figure66 The Equity Effect (Euro Stoxx50) on Consumption Expendittire EMU

W Ee}v[e }EE o S]}v } ((]] vS ~- W (Etinepr RédiesEion S]}v
Analysis), Dow Jones "SX5E, consumption (WB 2015),

FM.M.U2.EUR.DS.EI.DJES501.HSTA (ECB 2015c).

Figure67 Lending Activity to Corporations and Consumers Across the Euro Area

Loans <1m: MIR.M.U2.B.A2A.A.B.0.2240.EUR.N (ECB 2015c),

Loans >1m: MIR.M.U2.B.A2A.A.B.1.2240.EUR.N (ECB 2015c),

Loans for consumption: MIR.M.U2.B.A2B.A.B.A.2250.EUR.N (ECB 2015c).
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Figure68 MFI Lending Activity with Corporations, Households, and Government

Loans to non-MFIs (mainly firms): BSI.M.U2.N.A.A20.A.1.U2.2240.Z01.E (ECB 2015c),
Loans for households/non-profit org.: BSI.M.U2.N.A.A20.A.1.U2.2250.Z01.E and (WB 2015).

Figure69 CAPM-derived Risk Premium in the EMU: NDER Yield Minus 1YG-Bond Rat

Lending yield of households and firms (from Figg®@eminus 1-year G-bonds yield (insta
taneous nominal forward rate): YC.B.U2.EUR.4F.G_N_A.SV_C_YM.IF_1Y (ECB 2015c).

Figure70 Economic Sentiment (ESI) and Confidence Indicators in EMU Countries

http://ec.europa.eu/economy finance/db indicators/surveys/time series/index.h&m

Primary data published by (Eurostat 2015; ECB 2015b). Based on NACE: noneentlatu

economic activities, DGECFIN, European Commission)(Eurostat ME13prmula is given
in chapter 3.2.8. The ESI (Economic Sentiment Index) is a composite meahedNDU
(40%), SERV (30%), CONS (20%), RETA (5%), and BUIL (5%) sectoral sub-indexes.

Figure71 [ Expected Inflation Announcements for the Euro Area

https://www.ecb.europa.eu/stats/prices/indic/forecast/html/table hist ¢w.en.html

Primary data published by (ECB 2015b)

Figure72 Correlation of Deviation from Price Expectation and GDP Growth

Based on: Figurél, chain-linked GDP: MNA.Q.Y.I8.W2.S1.S1.B.B1GQ. Z. Z. ZEUR.LR.GY
Figure73 Government Revenue and Expenditures in the Euro Area

Based on the recent Country report (WB 2015), sourced in June 2015.

Figure74 The Marginal PropensitiPCISMPC+MPI+MPS) Determines Output

Graphical representation of the functiasf Formula50 and Formuléb1: The marginal po-
pensity to consume/invest/spend is simplified to %diPscj arbitrary value, G+T = const.

annual revenue or deficit represented as % of output (GDP), non-aggdega
Figure75 Balance Sheet of Euro Area MFIs: 30 Trillion in Assets and Liabilities

Loans to MFIs: BSI.Q.U2.N.R.A20.A.1.U2.1000.Z01.E, (ECB 2015c)

Loans to Government: BSI.Q.U2.N.R.A20.A.1.U2.2100.Z01.E, (ECB 2015c)
Loans to Non-MFIs: BSI.Q.U2.N.R.A20.A.1.U2.2200.Z01.E, (ECB 2015c)
Debt of MFIs: BSI.Q.U2.N.R.A30.A.1.U2.1000.Z01.E, (ECB 2015c)
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Debt of Government: BSI.Q.U2.N.R.A30.A.1.U2.2100.Z01.E, (ECB 2015c)

Debt of Non-MFIs: BSI.Q.U2.N.R.A30.A.1.U2.2200.Z01.E, (ECB 2015c)

MMF: BSI.Q.U2.N.R.A42.A.1.U2.1000.201.E, (ECB 2015c)

Equity and Non-MMF: BSI.Q.U2.N.R.A50.A.1.U2.0000.Z01.E, (ECB 2015c)

Fixed Assets: BSI.Q.U2.N.R.A60.X.1.Z5.0000.Z01.E, (ECB 2015c)

Remaining Assets and Cash: BSI.Q.U2.N.R.A7C.X.1.Z5.0000.Z01.E, (ECB 2015c)
External Assets: BSI.Q.U2.N.R.AXG.A.1.U4.0000.Z01.E, (ECB 2015c)

Total Assets Liabilities: BSI.Q.U2.N.R.T00.A.1.Z25.0000.201.E, (ECB 2015c)

Deposit Liabilities, MFIs: BSI.Q.U2.N.R.L20.A.1.U2.1000.Z01.E, (ECB 2015c)
Deposit Liabilities, Government: BSI.Q.U2.N.R.L20.A.1.U2.2110.Z01.E, (ECB 2015c)
Deposit Liabilities, non-MFIs: BSI.Q.U2.N.R.L20.A.1.U2.2300.Z01.E, (ECB 2015c)
Capital and Reserves: BSI.Q.U2.N.R.L60.X.1.25.0000.Z01.E, (ECB 2015c)
Remaining Liabilities: BSI.Q.U2.N.R.L70.X.1.Z25.0000.Z01.E. (ECB 2015c; ECB 2015b)

Figure76 Equity Funds Asset Portfolio Time-line

Remaining assets and derivatives: IVF.M.U2.N.10.AT1.A.1.Z5.0000.201.E, Shares and other
equity: IVF.M.U2.N.10.A5A.A.1.Z5.0000.Z0Inizestment fund and money market fund

(other equity): IVF.M.U2.N.10.A52.A.1.Z5.0000.Z01.E, Non-financial:ds$etd.U2.N.10
\A60.A.1.Z5.0000.Z01.E, Deposit and loan claims: IVF.M.U2.N.10.A20.A.1.Z5.0000.Z01.E,
Securities other than shares: IVF.M.U2.N.10.A30.A.1.Z5.0000.Z01.E. (ECB 2015c).

Figure77 Euro Area Share Price Development as Portfolio Indicator
OECD stats index of stock prices across the euro area (OECD 2015).
Figure78 Total Market Capitalization (TMC) Portfolio Trend

Households, corporations, pension funds, insurance corporations émnoving average):
ICPF.Q.U2.N.V.LE.F611.S125.A1.S.2.N.E.Z (equity of households in life insurance reserves)
ICPF.Q.U2.N.V.LE.F612.S125.A1.S.2.N.E.Z (equity of households in pension funds reserves)
ICPF.Q.U2.N.V.LE.F51.S125.A1.S.1.N.E.Z (shares and other equity) equity investment funds:
IVF.M.U2.N.10.L30.A.1.Z5.0000.Z01.E, holding of equity by MFIs: BSI.M.U2.N.A.A50.A.1.U2
.0000.Z01.E, total shares denominated in Euro: SEC.M.I8.1000.F51100.M.1.EUR.E.Z, total
market cap world bank method: annual world bank data (WB 201520lB only, equity

and investment funds, non-MFI®@SA.Q.N.I8.W0.511.S1.N.A.LE.F5. Z. Z.XDC. T.S.V.N._T, equity

of MFIs and non-MFiIs is the sum of both above accounts, other equity given as difference.
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Figure79 EMU Monetary versus Equity Portfolio Trends

Total shares denominated in Euro: SEC.M.18.1000.F51100.M.1.EURiEtanding debt
securitesissued by EMU residentSEC.M.I18.1000.F33000.N.1.Z01.E.Z, Gross issues of debt
securities against cash flows: SEC.M.I8.1000.F33000.N.2.Z01.E.Z, and respective fold
change, incl. debt securities against cash (flows): SEC.M.18. 1000.F33000.N.2.Z00%.E.Z8,
Year G-Bond Yield: FM.M.U2.EUR.4F.BB.U2_ 10Y.YLD, 2-Year G-Bond Bemdtmark Y
FM.M.U2.EUR.4F.BB.U2_2Y.YLD. (ECB 2015c; ECB 2015b; ECB 2015a).

Appendix: FgureS1

Figure S1 HICP index composition, subcomponents, dataset name: redbtiabase (co-

text of euro area business cycle network); frequency: monthly; reference atea: area

(moving concept in the real time database context); adjustmentatdr: neither seasonal-

ly nor working day adjusted, D.M.SO.N.P_C_COMM.X, RTD.M.SO0.N.P_C_FOOD.X, RTD.M.S(
N.P_C _FOOD PR.X, RTD.M.S0.N.P_C_FOODUN.X, RTD.M.S0.N.P_C_GOOD.X, RTD.M.SC
_C _HOUS.X, RTD.M.SO.N.P_C_IGXE.X, RTD.M.SO0.N.P_C_MISC.X, RTD.M.SO0.N.P_C_ NR(
RTD.M.SO.N.P_C_OV.A, RTD.M.S0.N.P_C_0OV.X, RTD.M.SO0.N.P_C_RECR.X, RTD.M.SO.N.I
SERV.X, RTD.M.S0.N.P_C_TRAN.X, RTD.M.S0.N.P_C_XEFUN.X, HICP: ICP.M.U2.N.0000(
ANR, M: ILM.M.U2.C.LT01.Z5.EUR, GDP at market prices: MNA.Q.Y.I18. W2.S1.S1.B.B1GQ.
_Z. Z. Z.EUR.V.N, real GDP at 2010 prices, chain-linked: namqg_10_gdp (EA, 4-2014).

Appendix: Figure S2

OECD.Stats MEI (OECD 2015), data extracted on 15 August 2015, 15:08 UTC (GMT)
Appendix: Figure S3

Based on monthly data (reduced from Fig. 5) from 1999-2015, 12 magtiAR
Appendix: Figure S4

DC (Dynamic Time-Matrix Regression Analysis) (as in Walsh 2010, and references herein),

but with standard deviation, moving average, 11 year lag (data: ECB 2015&)gusren3.
Appendix: Figure S5
Performed as in Figure S4 but using different time interval (1991)2@Q3year lag.

Appendix: Figure S6
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6 Appendix /6.3

4Q (quarter) annual moving average of inventory changes (data from sources as described
for Figure55¢« W E-*}v[e }EE o0 S]}v ~- W (E - }lipear RégEssors | }v d
Analysis) with deposit redeemable without notice i, Mnd Ms: BSI.M.U2.Y.V.L23.D.I
.U2.2300.Z01.A. (ECB 2015c; ECB 2015b; ECB 2015a)

Appendix: Figure S73

The newly compiled graphical-arithmetical semi-quantitative IS-LM ADAS mduled on
Keynesian economics (Keynes 1936; Hicks 1939; Mankiw 2014; Mathews et al. 2013; Giddy
1976; Giddy 1994). Forecasts are based on integration of DC-timing and ISLVESINAS

Appendix: Figure S14
dz [« JAv (JE <8 § A «(EGB@15a;EEB @015b), in July 2015.
Appendix: Figure S15

YC.B.U2.EUR.4F.G_N_A.SV_C_YM.IF_10Y, YC.B.U2.EUR.4F.G_N_A.SV_C_YM.IF_1Y,
YC.B.U2.EUR.4F.G_N_A.SV_C_YM.IF_2Y, YC.B.U2.EUR.4F.G_N_A.SV_C_YM.IF_5Y,
YC.B.U2.EUR.4F.G_N_A.SV_C_YM.SRS_10Y_1Y, YC.B.U2.EUR.4F.G_N_A.SV_C_YM.SR_:
YC.B.U2.EUR.4F.G_N_A.SV_C_YM.SRS_10Y_2Y, YC.B.U2.EUR.4F.G_N_A.SY_C_YM.SR_*
YC.B.U2.EUR.4F.G_N_A.SV_C_YM.SRS_10Y_3M, YC.B.U2.EUR.4F.G_N_A.SV_C_YM.SR_.
YC.B.U2.EUR.4F.G_N_A.SV_C_YM.SR_1Y, YC.B.U2.EUR.4F.G_N_A.SV_C_YM.SR_2Y
(ECB 2015c; ECB 2015b; ECB 2015a)

Appendix: Figure S16
Phillips Curve based on Figure 1 FidikeTaylor model based on 2.4.4 and 4.3.1.
Appendix: Figure S17

Extensive correlation studies were used as basis for the network model thealsea key
cluster of GDP and innovation dependent macroeconomic indexes/indicator$aatuts.

This figure is available as part of my previous research Intrapreneurship2.0, ISR\V2014.
Appendix: Figure S18

Markov models were performed using ModelRisk probability distributiamctions and
VoseMarkovSample excel built in function. Modeling Parameters were deirosdprevi-

ous empirical research and based on estimates of MTC efficiency and weigiptsct.im
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