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Summary

In recent years vector autoregressive (VAR) mobHaise become the main econometric tool to test
if may exist a relationship between variables anddsess the effects of policy. This thesis studies
three different identification approaches starfirmgn reduced-form VAR models (including sample
period, set of endogenous variables, deterministios and lag length). We use in the case of VAR
models Granger Causality test to verify the abibtyne variable to predict another one, in theecas
of cointegrating relationship we use VECM modelsjdotly estimate long-run and short-run
coefficients from data and in the case of smalasktt and problem of overfitting we use Bayesian
VAR models with impulse response functions andararé decomposition to analyze the effect of
shocks on the macroeconomic variables. For thésethpirical studies are carried out using specific
datasets and different assumptions. The three VAiefts approaches have been used: first to
study decisions on monetary policy for discrimingtamong Post-Keynesian analyses of monetary
theory and policy and more specifically the soazll'solvency rule” (Brancaccio and Fontana
2013, 2015) and nominal GDP targeting rule in theoEArea (paper 1); second to extend the
evidence of endogenous money hypothesis by evafudtie effects of banks’ securitization on
monetary transmission mechanism in the United Stgiaper 2); third to evaluate the effects of
ageing on health care expenditure in Italy in teofngolicy implications (paper 3).

The thesis is introduced in Chapter 1, which ogtithe context, motivation and aim of this
research. Furthermore the structure and a sumnidhe@pproach as well as the main findings of
the remaining chapters are described.

Chapter 2 examines by using a VAR model in firdfedénces with quarterly data of
Eurozone whether decisions on monetary policy @aimterpreted in terms of a “monetary policy
rule” with specific reference to the so-called fimaal GDP targeting rule” (McCallum 1988; Hall
and Mankiw 1994; Woodford 2012). The results inthca causal relation proceeding from
deviation between the growth rates of nominal GDE &rget GDP to variation in three month
market interest rate. The same analysis do not.ehery appear to confirm the existence of a
significant inverse causal relation from variatiarthe market interest rate to deviation between th
nominal and target GDP growth rates. Similar reswitre obtained on replacing the market interest
rate with ECB refinancing interest rate. This canfition of only one of the two directions of
causality does not support an interpretation of etany policy based on the nominal GDP targeting
rule and gives rise to doubt in more general teamto the applicability of the Taylor rule and il
the conventional rules of monetary policy to theecan question. The results appear, instead to be



more in line with other possible approaches, sustihase based on some Post-Keynesian and
Marxist analyses of monetary theory and policy arade specifically the so-called “solvency rule”
(Brancaccio and Fontana 2013, 2015). These linags#farch challenge the simplistic argument
that the scope of monetary policy consists in tadikzation of inflation, real GDP or nominal
income around a “natural equilibrium” level. Rathitrey suggest that central banks actually follow
a more complex purpose, which is the political tagon of financial system with particular
reference to the relations between creditors abtbde and the related solvency of economic units.

Chapter 3 analyzes loans supply by explicitly aotiog for the money endogeneity arising
from securitization bank’s activity over the peri@@99-2012. Although there is a large body of
literature that investigates the endogeneity of @yosupply this approach has rarely been adopted
to investigate money endogeneity in a short-teroh lang term study of the United States during
the two main crises: the dot-com bubble burst (18989) and the sub-prime mortgage crisis
(2008-2009). Specifically, we consider the effeatdinancial innovation on lending channel by
using the loans series adjusted for securitizatmnnvestigate whether the American banking
system is incentive to seek the cheapest sourcégasfcing as securitization, which affects its
response to restrictive monetary policy (Altunbasak, 2009). The analysis is based on the
aggregate M1 and M2. In the study period the Fédeeaerve uses M1, M2 money supply as its
monetary target. Employing VECM models, we examandong-run relationship among level
variables and evaluate the effects of money supplyneasuring how much the monetary policy
stance affects short-run deviations from long-relatronship. The results show that securitization
influences the impact of loans on M1 and M2. Thiglies money supply endogeneity in favor of
structuralist approach and motivates agents teasa securitization with a preemptive motive to
hedge against policy shocks.

Chapter 4 investigates the relationship betweercggita health care expenditure, per capita
GDP, aging index and life expectancy in ltaly ottez period 1990-2013 by employing Bayesian
VAR models and annual data drawn from OECD and EBRAT database. The impulse response
functions and variance decomposition analysis #ntlence of a positive relationship from per
capita GDP to per capita health care expendituaen flife expectancy to per capita health care
expenditure and from aging index to per capitatheedhre expenditure. The impact of ageing on
health expenditure is significant and stronger tti@nother variables.

Overall, our findings suggest that disabilitiessdly associated with ageing may be the
main driver of health expenditure in the short medirun. A good health care management
contributes to improve patient welfare without eesing total health expenditure. However,

iv



policies that improve health status of the eldemnight be necessary for a lower per capita demands
on health and social services.
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Chapter 1

Introduction

Setting the context

The VAR/VECM model has been used by researcherddoades and re-emerges as an important
instrument in later years to study policy implicais in monetary and health analyses especially
after the Great Recession (IMF 2012). The empirgwadence suggests a large use of VAR/VECM
model to test money endogeneity (Pollin 1991; Rall@96, 1998; Vera 2001; Nell 2000-2001;
Shanmungan Nair and Li 2003; Lavoie 2005; Cifted &zun 2007; Lopreite 2012), to analyze
rules of monetary policy (Judd and Motley 1992;rKl4994), and to examine the effects of the
demography transition in terms of policy and heatitiatives (Bhargava, et al. 2001; Chete and
Adeyone 2002; Bloom et al., 2004; Taban 2006; Teamd Korkmaz 2007; Aghion et al., 2010;
Ogungbenle et al., 2013).

The VAR/VECM framework allows to investigate theatwsal” relationship among the
variables, without deciding priori, about the endogeneity or exogeneity of the inetuidariables.
The vector autoregressive model treats all varsabkeendogenous and determines the direction of
causality between them based on econometric testead of assuming exogeneity based on
economic theory.

In this thesis we before including the time senesegression analysis and then we test for
unit roots or non-stationarity in order to avoidssispecified or spurious regressions (Engle and
Granger 1987). Given the relatively low power oftunot we use a variety of tests, including the
well known Augmented Dickey Fuller (ADF) and norrgaetric Phillips-Perron (PP) unit root
tests, as well as the less well known (confirmgtdwiatkowski-Phillips-Schmidt-Shin (KPSS)
stationary (no unit root) test to investigate tieéeo of integration of the series.

Having shown that variables for each analysis (pag2) are integrated of order one, 1(1),
we determine whether there is at least one linearbination of these variables that is 1(0). In othe
words, is there a stable and non-spurious (coiated) relationship among the regressors in each of

the relevant specifications? By using Johansen &mklius (1990) cointegration method we



determine the number of cointegrating vectors foy given number of non-stationarity series (of
the same order).

Therefore, we select a VAR stable specificatioffirst difference in paper 1 and in paper 2
because there are no linear combination betweeri(ihevariables (i.e nominal gdp deviation,
interest market rate (paper 1); industrial producindex (IPI), loans (L), money supply M2 (M2),
base money (BM) (paper 2)).

We estimate, instead, VECM models presented iepapbecause we find a unique linear
combination of the I(1) variables (i.e M1 money glyp loans, loans adjusted for securitization)
that links them in a stable and long-run relatiopsfihe presence of one cointegrating equation
from which residuals (EC terms) can be obtained alakes it possible to investigate whether there
is a short-run adjustment back to the long-terrati@hship after a shock.

Finally, in the paper 3 we estimate a Bayesian A& could be exceptionally suitable for
this type of exercise because of its ability toduce more stable results for short set of timeeseri
as compared with canonical econometric models. Mioeel obtained is used to calculate the
impulse response functions and the variance decsitigrn

The rest of this chapter outlines the motivation approach of this research within this

context.

Motivation

The VAR/VECM modeling has faced severe criticisnadese of its no theoretic, empirically-based
methodology, thought it often generates betterdasts than the complex economic theory based-
models. In our case there are advantages fromradefermining the direction of causality.

First, as indicated in paper 1-2-3, there is na@ueaiconsensus in the literature about the
direction of causality between the considered \degm

Second, the analysis are carried out in a periodnsfability that include the Great
Recession of 2008-2009 and this may have somet @ffieihie direction of causality.

In order to investigate further the “causal” redaship among the variables we employ in
paper 1 unconstrained VAR models in first differehsince there is no long-run relationship and
variables are not cointegrated. We assess the-ghortausality using the standard Granger
causality test (Granger 1969). This test examimestivo equations and tries to determine the



direction of “causality”. Following Granger (1969; Granger-Cause Yif and only if the
information of the past and present values ofiélps to improve the forecast of the Y

In paper 2, since exists the cointegration betwegiables, we examine the causality using
the vector error correction model (VECM). We tdse tshort-term causality relationship using
Granger Causality test and the Wald Test (Shanmegal., 2003, Cifter et al., 2007; Lopreite
2012). We also test the long-term causality refesiop using the EQoarameter meaningfulness
(Shanmugan et al., 2003; Cifter et al., 2007; Liapr2012). Finally, in paper 3 to avoid problems
of overfitting we use Bayesian VAR models by pariorg impulse response functions and

variance decomposition in order to analyze theaese of the variables to the shocks.

Structure of Thesis

The structure of the thesis can be broadly destrsefollows: in the Chapter 2 we introduce some
new hypotheses to explain whether decisions on tapngolicy can be interpreted in terms of a
monetary policy rule with specific reference to cadled “nominal GDP targeting” using VAR
model in first differences and quarterly data of turozone over the period 1999Q1-2013Q3. In
the Chapter 3 we test money supply endogeneityirgiairom securitization bank’s activity and
considering the three competing approaches to etermination of the passive money supply. We
use VAR and VECM models and U.S monthly data ower period 1999-2012. Finally, in the
Chapter 4 we analyze the effect of longevity onligutealth expenditure in Italy by using the VAR
Bayesian approach and annual data drawn from OBE@DEAJROSTAT database for the period
between 1990-201Bayesian VAR modelling substantially reduces thgrees of freedom issue
by introducing relevant prior information and tyglly leads to a substantial improvement in model
performance in the case of overfitting respectassical VAR model.

A more detailed overview of the structure of thedis is given below.



Paper 1

The first paper examines the monetary policy raseal on the nominal GDP targeting rule in Euro
Area over the period from 1999 to 2013. In ordemteestigate if there is a dual causal relation-
from deviations between effective and target vdeslio instrumental variables and conversely
from instrumental variables to the same deviati@ms-used VAR models in first differences with

reference to the three-month market interest natiet@ the deviation of the log-level of the nominal

GDP of the Eurozone with respect to the log-leehe target nominal GDP.

In accordance with Woodford (2012), the target n@hobjective GDP series corresponds
to the log-linear trend obtained from 1999Q1 to D3 by applying the ordinary-least-squares
(OLS) method to the data of nominal GDP from 1999QR008Q3, e.g. from the birth of the
European single currency to the start of the GReatession (IMF 2012).

In order to verify the robustness of the resuli® &nalysis is then repeated for the same
period with reference to the ECB three-month refauag interest rate.

In general, results show that the decisions of nasgepolicy on interest rates in the
Eurozone appear to be effectively influenced bydyieamics of monetary GDP with respect to the
target GDP. However, there is not a confirmatiomminverse causal relation from the interest rate
to the deviation of monetary GDP. This second tedoks not support interpretations of the
behaviour of the monetary authorities in the lighthe nominal GDP targeting rule.

The lack of adequate empirical evidence for evesh gune of the two relations would raise
doubts about the very meaning usually attributedthese rules and suggest other possible
approaches such as the so-called “solvency rulein@®ccio and Fontana 2013, 2015).

This is the precise contribute of the paper.

Paper 2
Paper 2 applies VAR and VECM models which take iatzwount the short-run and long-run
relationships and examines the money endogengjigthesis for United States area in the age of
financial liberalization. This analysis is carriedt by using M1 money supply (M1), M2 money
supply (M2), loans supply (L), loans adjusted fecwitization (Lsec) and industrial production
index (IPI) as proxy variable for macroeconomichatt since a monthly measure of GDP is not
available over the period 1999 to 2012.

Although there is a large body of literature thavestigates the money endogeneity

hypothesis the loans securitization has not beeptad to investigate the passive money supply.



The analysis starts from the debate among the i#setnat support Post-Keynesian view
concerns the significance ascribed to the privaitgatives of banks in accommodating increases
loans demand. Accommodationalists argue that acwmiation depends exclusively on the stance
of the monetary authority, and its willingness teanthe reserve pressure generated by increased
bank lending. In granting loans to credit-worthyroavers, the banking system - setting a loan rate
equal to a fixed markup on the overnight interegé - acts as price setters (sets loan rate) and
guantity takers (does not affect loans amount)(Md®88; Palley 1996). Instead, according to the
Post-Keynesian “structuralist” view of endogenousney accommodation depends on both the
stance of the monetary authority and the privatéatives of banks. These initiatives are
independent of the monetary authority and are theresuggestive of the structurally endogenous
nature of “finance capital” (Pollin 1991, Vera 2001

The findings of our paper provide evidence for theect impact of the loans on policy
stance through securitization. Specifically, theuls show that asset securitization increases the
impact of loans on M1 money supply and M2 moneypsupnd they confirm structuralist passive

money hypothesis.

Paper 3

Finally, in paper 3, since research on the societslsequences of population aging on health
expenditure growth is still fragmented and notyfulhderstood, we review the effect of longevity
on health expenditure for a greater understandingeo effectiveness of government spending on
health in Italy.

In fact, the existing researches are mostly focusethe analysis of GDP, life expectancy
and health care expenditure (Aghion et al., 201Qur@benle et al., 2013) and, therefore, this
analysis may be interesting to understand whatciesliand programs are most effective and
efficient in improving healthcare.

Also in this case there are several reasons farsfag on Italy. First, it is a country with an
increased percentage between 1990-2011 of indicaged over 65 (+5.7%); in the same period
the individuals over age 85 increased of 1.6% (Alaet al., 2014). Second, the growth in length
of life led to an higher incidence of chronic-degeative diseases (e.g heart disease, cancer,
Alzheimer’s disease) and a greater demand for lineliting resources over time. More than 38.6%



per cent of population suffer at least of one clr-alegenerative diseases. In particular, they are
more affected women and people aged over 75 (ISPAT3J).

The empirical analysis is based on OECD, EUROSTAd ISTAT database for the period
1990-2013 and records data of per capita GDP, q@tachealth care expenditure, life expectancy
and aging index. In this paper is developed a BagegAR model for Italy with small dataset in
order to estimate the effects of per capita GDie, dkpectancy, aging population on per capita
public healthcare expenditure.

The impulse response functions and variance decsitiqppanalysis are undertaken to show
how aging index, life expectancy and per capita Giiiéct public healthcare expenditure.

Results underline the importance of shocks to qagmdex, life expectancy and GDP per
capita for Italian health expenditure. The impulesponse functions and variance decomposition
indicate that life expectancy and GDP per capiteeh@ moderate impact on health expenditure,
while the effect of aging index, is consideralilpsger.

The picture that emerges is very interesting andetimes the important rule of longevity
on health expenditure in later years in Italy. Tinerease of chronic diseases (14.8%) and multiple
chronic diseases (13.9%) led to a wide social a@ndgtdrial discrepancy in particular for women
over 75 that live in the South Italy (ISTAT, 2013).

Moreover, decreases among elderly people the denfandealth service caused by
economic problems and worsens the perception’sxind¢he psychological health status (ISTAT,
2013).

This puts in evidence the need of more efficierd #ms more effective health plans to
improve access to and availability of healthcarg.(access to medicine and vaccinations, hospital

beds) so as to better support elderly individuals.



Chapter 2

Monetary Policy Rules and Directions of Causality:

An empirical analysis on the Euro Ared

Abstract

This paper uses a VAR model in first differencethvguarterly data for the Eurozone to ascertain
whether decisions on monetary policy can be inetgar in terms of the so-called “nominal GDP
targeting rule” (McCallum 1988; Hall and Mankiw 9Woodford 2012). The results obtained
appear to indicate a causal relation proceeding fleviation between the growth rates of nominal
GDP and target GDP to variation in the three-manénket interest rate. The same analyses do not,
however, appear to confirm the existence of a Baamt inverse causal relation from variation in
the market interest rate to deviation between thminal and target GDP growth rates. Similar
results were obtained on replacing the market esterate with the ECB refinancing interest rate.
This confirmation of only one of the two direction$ causality does not appear to support an
interpretation of monetary policy based on the m@hGDP targeting rule, and gives rise to doubt
in more general terms as to the applicability ef ¢bnventional rules of monetary policy to the case
in question. The results appear instead to be nmoliee with other possible approaches, such as
those based on Post-Keynesian analyses of montti@oyy and policy and more specifically the
so-called “solvency rule”. These lines of researhhllenge the simplistic argument that the main
goal of monetary policy is the stabilization oflatfon, real GDP or nominal income around a
certain equilibrium level. Rather, they give thenttal bank a more complex role, which is to

contribute to the maintenance of financial stap#ihd the solvency of economic units.

Keywords: VAR approach, Granger causality test, etary policy decisions, nominal GDP

targeting rule, solvency of economic units

JEL classification: E12, E52, E58

! Large part of this paper has been written while ahthor was in Visiting Researcher at the UniversihSannio. Part of this
chapter serves as the base of publication: Branza€ci Fontana, G., Lopreite, M., and Realfonzo2R15.Monetary Policy Rules
and Directions of CausalityA test for the Euro Arealournal of Post Keynesian Economifarthcoming.



2.1 Introduction

Conventional analyses of monetary policy over #gt twenty years have described the behaviour
of central banks in terms of monetary policy rulBse types of rule to be found in the literature ar
numerous. While the best-known is perhaps the ‘Graglile”, formulated by John B. Taylor in
1993, there are others, including the nominal GBxigdting rule put forward in 1977 by James
Meade, which has recently found new admirers. Hothair diversity, these rules of monetary
policy follow the same logical framework. Firstride of conduct is formulated for the central bank
in the pursuit of particular objectives of econormpdaicy, such as certain levels of inflation andlre
or nominal GDP. The rule is then taken as a pdineference to ascertain whether the monetary
authority, by acting on interest rates or othertrumaental variables, has effectively affected
aggregate demand in such a way as to reduce dmvigtihe effective levels of inflation and real or
nominal GDP from their respective targets. Withimstlogical framework, the adoption of such
rules by central banks would therefore need todditned by verification of the existence of a
dual causal relationship: first from the gap betve&ective variables and target variables to the
instrumental variables of monetary policy and therthe other direction from the instrumental
variables to the gap. In this connection, the cativeal empirical literature on the rules of
monetary policy tends to focus above all on thatm@h that proceeds from the gap between
effective variables and target variables to thérumsental variables. The inverse causal relation is
instead often taken for granted or only implicilgalysed, e.g. through calculation of the variance
of the gap between effective variables and targeables in the periods of application of the nnle
guestion. Confirmation of both directions of caitgas, however, required by the logic of the rules
of monetary policy. The non-existence of one ofnth&ould necessarily call into question the
conceptual basis of such rules.

The purpose of this study is to ascertain whetlén these causal relations are supported by
significant empirical evidence. The empirical aiibe adopted rests on the use of a VAR model in
first differences. While the VAR model is nothingw in the literature on the rules of monetary
policy, this paper will take advantage of this mdde the specific purpose of investigating botle th
directions of causality implicit in the functionirgf the rules of monetary policy. The rule selected
for examination is that of nominal GDP targetindyieth has been the object of renewed attention
on the part of researchers and policy makers ienteitmes. The geographical area examined is the
Eurozone. In this analysis, the rule indicatesla ietween deviations of the growth rate of nominal

GDP with respect to a given target, and a variataine three-month market interest rate. This rule
8



rests on the idea that the monetary authority teigisthe gap between the effective growth of
nominal GDP and its desired trend at set interaat$ adjusts the interest rates in order to reduce i
Use is made of a VAR model in first differenceshnifuarterly data for the Eurozone in order to
ascertain the existence of a causal relation fremation of the nominal GDP growth rate from the
target GDP growth rate to variation of the threeathomarket interest rate and vice versa. The
period considered starts from 1999Q1, when the [i@awo single currency was born, and ends in
2013Q3. In order to test the robustness of thelteesbtained, the analysis is then repeated for the
same period of time, but using the ECB quarterfinamcing interest rate rather than the market
interest rate. In accordance with Woodford (2012 assumed that the target levels of nominal
GDP correspond to its trend from 1999Q1 to 20130s trend is calculated on the effective data
of the single interval stretching from 1999Q1 to02Q3, i.e. to the beginning of the “Great
Recession” (IMF 2012).

The chapter is organized as follows. Section 2udises the characteristics of the nominal
GDP targeting rule, and the reasons for the reneattshtion it has recently received. Section 3
describes the data and tests stationarity andegpition. Section 4 implements an unrestricted
VAR model in first differences. Section 5 presentse Granger causality test and the results
obtained. Section 6 analyses the robustness akthdts by replacing the market interest rate with
the refinancing interest rate. Section 7 suggestearetical interpretation of the empirical result
based on a Post-Keynesian interpretation of moyegtalicy and more specifically the so-called

“solvency rule” proposed by Brancaccio and Foni@@4.3).

2.2 The nominal GDP targeting rule

The nominal GDP targeting rule has played a norigibte role in the debate on monetary policy

over the last thirty years. The earliest advocatabe adoption of a given level or rate of vaoati

of nominal GDP as an objective of monetary polinglude Meade (1978), von Weizsacker (1978)
and Tobin (1980). This proposal was then translatema precise formal rule according to which

deviation of nominal GDP with respect to a setdrshould guide the decisions of the monetary
authority as regards determination of a monetargregate or the short-term interest rate
(McCallum 1988; Hall and Mankiw 1994). While thdegenerally takes the past trend of nominal
GDP as its point of reference, forward-looking fotations also exist in the literature (Judd and
Motley 1992, Dueker 1993, Clark 1994, McCallum 1p%%xtention is focused here on the most



common version, whereby monetary policy decisi@garding the current level of the short-term
interest rate are to be guided by past percentagattns of the nominal GDP from a given target.
With i, as the level of the short-term nominal interes¢ & timet, Y., as the level of nominal

GDP and Y%; as the target level of the nominal GDP at time thk rule can be expressed as

ir =a+ f(Y,—1 — Y1) /Y4, which corresponds to:

ip =y + 6[In(Yi—q) — In(YZ,)] (2.1)

The same rule can obviously be represented algerins of variationsAi; = S(yi—1 — Vi-1)»
wherey andy* indicate the growth rates of nominal GDP and ta@jeP.

Criticisms of this rule have been put forward ire thterature and some studies have
suggested that it could increase rather than deertee variance of nominal GDP and the other
macroeconomic variables around their respectivgetar(Taylor 1985; Ball 1997). For this reason,
some maintain that it is preferable to adopt otheasures, such as the Taylor rule (Taylor 1993,
1999; Taylor and Williams 2009). These observatidosiot appear, however, to have prevented a
recent revival of interest in the nominal GDP taérggrule, and new agreement as to the possibility
of its employment has emerged since the outbredakeofnternational economic crisis in 2008. A
thesis now fashionable among its supporters istheatule could have mitigated the effects of the
Great Recession and could today help countriesatihatt it to regain the rate of growth prior to the
crisis more quickly. One of the reasons put forwarthat the nominal GDP targeting rule would
prompt the central bank to react to variationseial IGDP and the rate of inflation with the same
intensity, whereas other and more celebrated rutesjding the Taylor rule, make the monetary
authority more sensitive to changes in inflatioarthn real GDP. In this sense, the nominal GDP
targeting rule is described as more “general” ttren Taylor rule (Koenig 2012). On the basis of
these and other arguments, the nominal GDP targaile has been revived in the academic sphere
by various scholars, including Sumner (2011) amabiford (2012), and in the political debate by
the Economist(2011) and théNew York Timesvith Christina Romer (2011). Indeed, the adoption
of this rule would not be something wholly unpreseitd as a number of central banks seem to
have implicitly adopted it (see the case of the BBah England in King 2011, among others;
moreover, the rule has been explicitly taken irdostderation by the FOMC of the Federal Reserve
2010).

It is interesting to note that the adoption of anmal GDP targeting rule has also been
suggested on the grounds of potential theoreticalmenicity stemming from its logical
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compatibility with various interpretations of howet economic system works. The readings in
guestion regard the macroeconomic nexus betweertargnand real variables and the possibility
of variations in the former proving neutral or athisse with respect to the dynamics of the latter.
This is a well-known question and one upon whicltrm@conomists have often disagreed. There is
in fact no need for the nominal GDP targeting tolenake the terms of this nexus explicit, and it
has for this reason been regarded as a possibdideds to identify an area of common ground for
the various scholars, at least in the sphere ofataon policy. Those who adopt models in which
money is neutral also in the short period shoulce@ghat this rule would in any case ensure
satisfactory stability of prices, whereas those wigard monetary variables as having at least a
short-term influence on real variables could coasithe rule a valid compromise between the
stability of prices and the stability of real GDRdaemployment. In the light of this reasoning, the
nominal GDP targeting rule has been described asnbst “efficient” of the rules that seek to
establish the optimal behaviour of the monetaryhautty on the basis of a single, specific
macroeconomic model (Hall and Mankiw 1994; McCall2@i1).

The nominal GDP targeting rule can, however, ctuistia point of compromise only
between economic models based on the assumptiomtragement of the short-term interest rate
makes it possible to stabilise the movements ofeggde expenditure and nominal GDP around a
given target. This assumption, which is sharedhgyrtominal GDP targeting rule and the Taylor
rule, is often taken for granted in the predomindatature or subjected only to implicit analysis.
The empirical analyses most in vogue at presenfirmrnhemselves in actual fact to verifying
whether a decrease in the variance of the gapsebeatwhe effective variables and the target
variables of monetary policy takes place in theiqos when the rules examined are applied
(McCallum 1997; Taylor 1999; Taylor and Williams@). The idea that adjustment of the short-
term interest rate alone is capable of stabilisingtrend of aggregate demand has, however, been
called into question on various occasions. Postaésians and members of the other schools of
critical thought have repeatedly challenged theoriétecal bases of this thesis (Garegnani 1978;
Pasinetti 2000; Arestis and Sawyer 2004; Krislat bavoie 2007; Realfonzo 1998, among others).
Difficulties have also emerged in the sphere ofgrelominant empirical studies with respect to the
non-linearity, the asymmetry and even the existeficg®me of the connections that are supposed to
justify it, such as those between the interest aatk investment (Blanchard 1984; Caballero 1999;
Taylor 1999). The most recent debate on monetdigypdoes not appear, however, to concentrate
on these objections. There is discussion abouthb&e between various rules to be adopted by the
monetary authority in setting the interest ratd, it about the fact that the sole use of the aster
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rate or other conventional monetary policy toolsildoprove inadequate for the management of
aggregate expenditure and the attainment of tlgettarariables incorporated into the same rules.
These difficulties were instead well known to pierseof nominal GDP targeting like Meade (1978)
and Tobin (1980), who rightly held that respongtipifor pursuing a given target of nominal GDP

should be assigned to both monetary and fiscabaitigs.

The problem is therefore of recognition that thenm@l GDP targeting rule, just like the
other conventional rules of monetary policy, isdzth®n a dual causal relation: from deviations
between effective and target variables to instrualerariables and conversely from instrumental
variables to the same deviations. The lack of aaegampirical evidence for even just one of the
two relations would raise doubts about the very mmepusually attributed to these rules. It may
therefore prove useful to identify a criterion nrakiit possible to ascertain the existence or
otherwise of both causal relations. This is thecigee purpose of the paper. A VAR model in first
differences is used to assess whether the monetdigy of the Eurozone can be adequately
interpreted in the light of a nominal GDP targetinde in the sense not only of nhominal GDP
contributing to determination of the short-termeneist rate, but also of the interest rate contigut
to the stabilisation of nominal GDP around a gitenget trend. To this end, analysis is carried out
on quarterly data for the period 1999Q1-2013Q3 wafkrence to the three-month market interest
rate. In order to verify the robustness of the Itesthe analysis is then repeated for the sameger

with reference to the ECB three-month refinancimgriest rate.

2.3 Unit roots test and Cointegration analysis

This work analyses the monetary GDP targeting onléhe basis of the equation (1) presented in
the previous section. The sample examined regdresEurozone and covers the period from
1999Q1 to 2013Q3. The back-to-top data are qugréerd drawn from the Eurostat databadde
analysis focuses on the following time series: ttiee-month market interest raten{) and the
deviation of the log-level of the nominal GDP oétRurozone with respect to the log-level of the
target nominal GDRydp_dey. In accordance with Woodford (2012), the targatnimal objective

2 The series of nominal GDP expressed in millionsufos is taken from the Eurostat database atrtuprices and seasonally
adjusted by means of the X-12 ARIMA procedure
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GDP series corresponds to the log-linear trendimédafrom 1999Q1 to 2013Q3 by applying the
ordinary-least-squares (OLS) method to the dataoofinal GDP from 1999Q1 to 2008Q3, e.g.
from the birth of the European single currencyhe $tart of the Great Recession (IMF 2012).

Both series show outliers at the end of 2008 aedbtginning of 2009 in connection with
the start of the Great Recession. From graphnsglaction of the series in levels of the deviatbn
nominal GDP and the market interest rate, both apjoebe 1(1), i.e. non-stationary (Figure 2.1):

Please Insert Figure 2.1: Series of the levels afidst differences ofgdp_dev and

imr

The non-stationarity of the series is confirmedthy Augmented Dickey-Fuller (ADF) test, the
Phillips Perron (PP) test and the Kwiatkowski-RpgtSchmidt-Shin (KPSS) test, as shown in
Table 2.1.

Please Insert Table 2.1: Unit roots test of the ses in levels

The ADF, PP and KPSS tests never reject the nuydbtiesis of unit root’'s presence at the 1%
significance level. It is therefore possible tceatpt to make the series stationary by transforming
them into first differences (Figure 2.1). The AR and KPSS tests confirm the stationarity of the
series in first differences of thenr at the 1% significance level and of thdp_devat the 5%

significance level (Table 2.2).

Please Insert Table 2.2: Unit roots test of the ses in first differences

In order to confirm the presence of a unit root &mdake into account the events connected with
the Great Recession (IMF 2012), which could be seem structural break, separate ADF tests were
carried out on the pre-crisis period (1999Q1-20084)@®l the post-crisis period (2008Q4-2013Q3)

for both the series considered. The hypothesib@fptresence of a unit root is never rejected at the

5% significance level. The obtained results dosugport the presence of a structural break.
As the variables are I(1) in levels and they becdi@gin their first order differences, it is
possible to apply the Johansen cointegration #1). This more general test is preferred to the

Engle-Granger test (1987). In this case it is assuiinat all the variables of the system are
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endogenous and it is not necessary to establisteetidn of causality amongst theanpriori. The
test is carried out by including the option “unregéd constant” and two lags, which minimise the
information criteria of Akaike (AIC), Schwartz Bagian (BIC) and Hannan-Quinn (HQC).
According to the trace test and eigenvalue test,nthil hypothesis of the absence of a relation of
cointegration betweegdp_devandimr is not rejected. In this case, the presence da@osary
linear combination between the two variables isdwut. The results are shown in Table 2.3.

Please Insert Table 2.3: Johansen cointegration teseries in levels)

2.4 The VAR approach

As the VAR model specified on the series in leyet®ves non-stationary, it was decided to proceed
with estimation of the model specified in firstfdifences (for further applications of this modek s
Heather et al., 1997; Lamdin et al., 2008; Coadl.e2011, 2013). In the VAR model estimated in
the reduced form, all the variables are endogereuept the dummy (duml) inserted as an
exogenous variable. In order to test for the presesf outliers, the temporal dummy variable
(dum1l) assumes the value of one in the quarter8QM0Gand 2009Q1, and zero in all the other
quarters. The variable is proved significant by Igipg the Wald test. On the basis of the
information criteria of Akaike (AIC), Schwartz Bagian (BIC) and Hannan-Quinn (HQC), it was
decided to insert two lags for the series in levatgl one lag for the variables in first differesice

The VAR model estimated is therefore as follows:

Aimr, ]_[ Aimrimr  Qimr gdp_dev ][ Aimry_4 ] [ dump,

€1
Agdp_dev, Agdp_dev;_4 dumgdp_dev] duml + [82] (2.2)

agdp_devimr ag dp_devgdp_dev

Table 2.4 presents the results of the estimatioin@®AR model. The exogenous dummy
variable (duml) is significant. The results repdrie Table 2.4 show that in the short term the
variation in the three-month market rate is poslininfluenced by the deviation of the growth rate
of nominal GDP, whereas the coefficient for vaaatofimr does not prove statistically significant
in the equation of the deviation of the nominal GB®wth rate. The unidirectional relation is

confirmed by application of the Granger causaldstt(Table 2.5). The results obtained are robust
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with respect to conditional heteroscedasticity antbcorrelation. The Ljung-Box Q test shows the
absence of serial autocorrelation at the 1% sicpmice level for both the equations of the VAR
model® The test for the presence of ARCH effects in tkeiduals confirms homoscedastic
residuals. The absence of serial autocorrelatiath ARCH effects is also confirmed when the
number of lags is varied from one to four. Moreg\vke residuals plot shows that the residuals of
the VAR model are stationary. The normality tesisefcm normal distribution at the level both of
the system and of the single equaftdfinally, the tests of structural stability (CUSUtést and
CUSUMQ test) of the parameters of the VAR modelviate no evidence of instability and the

series moves within the confidence intervals.

Please Insert Table 2.4: Results of the estimatiaf the VAR model

2.5 Granger causality test

This section is dedicated to the Granger caustdgl (Granger 1969), which proposes a definition
of causality centered on the lag structure of thieables of the model. Within the VAR models the
null hypothesis of Granger Causality of a variabiéh respect to another variable is ascertained
through the use of F-test of joint significancelod lags. The null hypothesis is accepted if tigs la
of the variable whose causality is verified are sighificant. In this case, the lags of this valéab
do not help to predict the variable of interestn€ldering the VAR estimated by the equation (2.2)
it has been carried out the Granger causalitytoegerify if the deviation of GDRauseghe money
market interest rate and vice versa (Table 2.5).

Unidirectional Granger causality is detected froawidtion of the nominal GDP growth rate
to variation in the three-month market interest i@t 1% significance level. It therefore appeaas th
deviation of the growth of nominal GDP with respéatthe target precedes movement of the
variation in three-month market interest rate litthe other way round. On the whole, the analysis
of Granger causality shows that the deviation ef ibminal GDP growth rate with respect to the
target rate is a driving force capable of explagnénlarge proportion of variation in the three-nfont
market interest rate. These results confirm thesal#ty analysis of the VAR estimated. In order to
confirm the robustness of the results obtained Gtrenger causality test was also repeated varying

3 The absence of autocorrelation is also confirmethb Pormanteau test.
4 The normality of the residuals is confirmed by faeque-Bera test.
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the number of lags from one to four quarters (Katal., 1990; Casillas 1993; Moosa 1997; Vera
2001).

Even in this case, the null hypothesis is rejeeted the variation of the market interest rate
depends on the deviation of the growth of nominBIPGdelayed up to a period of four quarters.
Therefore, the deviation of the nominal GDP groedin be considered influential in the prediction
of the changes in the market interest rate. Orctimérary, the causal relation does not apply in the

other way round.

Please Insert Table 2.5: Granger causality test

2.6 Robustness check

An analysis of the robustness of the results wasechout over the same span of time (1999Q1-
2013Q3) by replacing the three-month market intera® with the ECB three-month refinancing
interest ratergfi) and testing the relation between the three-mogfthancing interest rate and the
deviation between the log-level of nominal GDP &inel log-level of the target GDRydp_deY.
Once again, both of the I(1) series can be destrisedifference-stationary processes 1(0) and are
not cointegrated. A VAR model in first differencegas therefore estimated with the same
exogenous dummy as previously adopted. It emerges éstimation of the bivariate VAR model
that variation in the refinancing interest ratepasitively influenced (0.37) in the short term by
deviation of the growth rate of nominal GDP but wae versa. Moreover, the exogenous dummy
proves statistically significant in both the equoas of the VAR. The unidirectional relation from
the deviation of nominal GDP to the three-monthnggicing interest rate is confirmed by the
Granger causality test. Here too, the analysis r@ih@er causality test shows that the deviation of
the growth of nominal GDP with respect to the giowt the target is capable of explaining a large
proportion of the variation in the refinancing ir@st rate but not vice versa. The result is also
confirmed when the number of lags is varied frone ¢ four quarters. The diagnostics of the
model respects the requirements of the absencedfatbrial autocorrelation and of conditional
heteroscedasticity, the normality of residuals #edstructural stability of the parameters estihate
The results obtained therefore confirm the analgbisausality of the VAR model estimated for the
relationimr-gdp_dev The results of the estimation of the VAR modell &ne tests regarding the

analysis of robustness are available on request.
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2.7 Conclusions

This work examines the relation between the desmatif the log-nominal GDP from the log-target
GDP and the three-month market interest rate inptiesent-day Eurozone over the period from
1999Q1 to 2013Q3. In order to test this relatiamey the presence of non-cointegrated variables
and the non-stationarity of the VAR model in leyalse was made of a bivariate VAR model in
first differences on quarterly data. The resultawied show that the model is a good fit for theada
with white noise errors and structural stabilitytbé parameters. The estimation of the unrestricted
VAR model shows that in the short term the deviatxd the nominal GDP growth rate from the
growth rate of the target GDP is not influencedviyiation of the market interest rate. The same
estimation also shows, however, that the variatidhe market interest rate is positively influedce
by deviations of the nominal GDP growth rate frone ttarget. This unidirectional relation is
confirmed in the period considered by the Grangesality test. The F tests carried out for Granger
causality show that the deviation of the growthnainetary GDP from the growth of the target
GDP is not preceded by variations in the markedradt rate and that the variations in the market
interest rate are Granger-caused by the deviafitmeagrowth of the nominal GDP from the target.
This result is confirmed when the number of laggaised from one to four quarters. The robustness
of the results is also confirmed by an analysis¢ thkes the three-month refinancing interest rate
rather than the market interest rate as its pdineference. It is therefore possible to draw the
conclusion that the decisions of monetary policyiterest rates in the Eurozone appear to be
effectively influenced by the dynamics of monet&@P with respect to the target GDP. There
appears, however, to be no confirmation of an swerausal relation from the interest rate to the
deviation of monetary GDP. This second result dogtsappear to support interpretations of the
behaviour of the monetary authorities in the ligiitthe nominal GDP targeting rule. In more
general terms, it casts some doubt on the poggibiliinterpreting the case examined here in the
light of the conventional rules that presupposewa-way causal relation: not only from the
divergence between effective and target varialdemdstrumental variables but also in the other
direction.

Of course, the lack of confirmation of influence tbe interest rate on nominal income

should not be generalized. After all, the same-Regnhesian literature contemplates the existence
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of channels through which the interest rate caecafaggregate spending and income (see, for
example, Docherty 2012). However, the empiricaliitesbtained here seems to be in contrast with
the conventional view of the conventional rulesnadnetary policy, according to which income
should depend on the interest rate on the basisrifid, “mechanical” link. In the absence of an
empirical confirmation of this link, the task isetiefore to put forward a different interpretatidn o
the only causal relation confirmed, which proceé&dsn the difference between the growth of
nominal GDP and its the target level to the interate. This empirical result appears to be in line
with those lines of research that challenge thekstic argument that the central bank has the role
of stabilizing inflation, real GDP or nominal incemaround a certain equilibrium level. These
alternative studies give the central bank a momapiex role, which is to contribute to the
maintenance of financial stability and solvencyesbnomic units. The same rules of monetary
policy should therefore reflect this different ftioon of the central bank. Although this
interpretation of monetary policy is also presenthie mainstream literature (Agénor & Pereira da
Silva 2012; Stein 2012), it has been developed mamthe context of Post-Keynesian studies
(Minsky 1986, 1992; Argitis 2013; Giron & Chapoy1&) among others; see also Palacio Vera
2001). In this research perspective, it appearsiplesto interpret the results obtained in thetligh
the so-called “solvency rule” put forward by Braoc@ and Fontana (2013), whereby the monetary
authority decides on the levels of the interest natrelation to the deviation of inflation, prodion
or nominal GDP from their respective target rafHse solvency rule is, however, drawn from a
model that rules out the possibility of manoeuwé&she central bank on the interest rate directly
controlling fluctuations of inflation, productiorr aominal GDP. This rule insists rather on the fact
that by acting on interest rates, the monetaryaitthcan influence the amount of the sums that
debtors must repay to creditors in every singléopeiand thereby affect the solvency conditions of
the economic system. In phases of economic expangsibaracterized by rising aggregate
expenditure, nominal income, production and inflafithe solvency of debtors improves and the
central bank can set comparatively higher interagts. Conversely, in phases of depression,
average solvency could be facilitated by lowerneserates (however, an easy money policy is not
in itself a sufficient condition for solvency; ohis point see Davidson 2008). In the light of this
interpretation, it therefore appears possible tuvigie a coherent explanation of the causal relation
that starts from deviations of nominal GDP withpes to the target and arrives at variations in the
instrumental variable of the interest rate. At teame time, this explanation requires no
confirmation of the inverse causal relation, asdieisions of monetary policy on interest rates are
not attributed with a crucial role in the managet@mmovements of nominal income within this
18



different theoretical framework. For this reasonlike the conventional monetary policy rules, the
solvency rule appears more in line with the emalresults of the present work.
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Figures

Figure 2.1: Series
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Tables

Table 2.1: Unit roots test of the series in levels

Variables Lags ADF Test KPSS Test PP Test Results
(test statistic} (test statistic) (test statisticy
gdp_dev 2 -2.12 0.26 -1.24 (1)
imr 2 -3.13 0.23 -2.02 1(1)

Notes: It was chosen for both series a model with trendi @mstant that both resulted significant on penfog an OLS regression on
the imr and gdp_deV. The critical value for both series at the 5% legélsignificance is equal to -3.49 and at the 1%elleof
significance is equal to -4.1%The critical value for both series is equal to Cat4he 5% level of significance and it is equabt21 at
the 1%level of significanc&The critical value for both series is equal to-3a4®he 5% level of significance and it is equal4d 3 at the
1% level of significance.

Table 2.2: Unit roots test of the series in findtadences

Variables Lags ADF Test KPSS Test PP Test Results
(test statistic} (test statistic} (test statisticy
d. gdp_dev 1 -3.22 0.35 -3.42 1(0)
d.imr 1 -3.87 0.12 -4.15 1(0)

Notes:  The critical value for both series is equal to 128 the 5% level of significance and it is equaBt55 at the 1% level of
significance’ The critical value for both series is equal to Cadthe 5% level of significance and it is equalfé2 at the 1% level of
siginificance .’ The critical value for both series is equal to 1228 the 5% level of significance and it is equal3.55 at the 1% level
of significance.

Table 2.3: Johansen cointegration test

Variables Lags Hy, Airace Amax Results
Stat. Stat.
N 13.16 12.75
imr, gdp_dev 2 r=0 0.108)  (0.1) NOT

COINTEGRATED

Notes: *The p-values are shown in brackets.
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Table 2.4: Results of the estimation of the VAR elod

Aimrt Agdp_devt
Aimry_q 0.29** 0.062
(0.1217) (0.0743)
Agap dev, , 0.36* 0.35%**
(0.1956) (0.1194)
duml -0.01*** -0.009***
(0.002) (0.0013)
R%adjusted 0.64 0.73
AIC -19.08
BIC -18.86
HQC -18.99
ARCH Test First eq. Second eq.
Ljung-Box Q' Test 0.44 0.82
First eq. Second eq.
0.32 0.40

Notes: The standard errors are shown in brackets. 1*), (***) respectively indicate significance at 20, 5% and 1%. The dummy
(duml) inserted regards the trimesters 2008Q4—2009Q

Table 2.5: Granger causality test

Optimal 2 Lags 3 Lags 4 Lags
Variables Lags®
(p.value) (p.value) (p-value) (p-value)
Agap dev,™ Dimr, 0% O 0.005*** 0.0012%**
Aimrt_’Agdp_devt 036 010 0204 032

Notes: Ho: No Granger-causality. The information criteria of Akaike (AIC), SchwarBayesian (BIC) and Hannan-Quinn (HQC)

were used to select the optimal number lag thetjigal to one. (*), (**), (***) respectively indicatsignificance at the 10%, 5% and
1% level.
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Chapter 3

Money Passive Hypothesis and Securitization: An

empirical analysis on United States (1999-2012)

Abstract

Endogenous money has mostly been supported onetiedrgrounds by Kaldor and Trevithick
(1981), Moore (1988) and Wray (1990). In this paper try to provide empirical support for
money’s endogeneity by considering securitizatianks activity. We use U.S. monthly data and
cointegration technique to reexamine money passiypothesis when securitization affects
monetary transmission mechanism of monetary paliaythe bank lending channel. We find both
short-run and long-run evidence in favor of strualist approach. The results underline the
importance of the private initiatives of banks tc@ammodating expansions of loans demand by

using securitization.

JEL classification numbersE12, E51, E52.

Key Words: bank supply, passive money hypothesis, secuiiiza monetary policy stance,
VECM model, Granger Causality Test.

5 Part of this chapter serves as the base of milmit Lopreite, M., 2015. Endogenous Money anduigzation: An analysis on
United States (1999-2012)purnal of Applied Economic Scien®®l. X, Issue 31, pp.142-151. Spring 2015. ISSN923162;
ISSN-L:1843-6110.
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3.1 Introduction

The conventional money supply literature has tekat@ney supply as exogenously given. Within
orthodox monetary macroeconomics the determinaifaitme money supply is widely regarded as
unproblematic. According to Keynesians, monetarljcgaffects both monetary base and money
supply. Changes in money supply causes interess flatctuations which in turn affect investments
and income.

Recently, Post-Keynesian economists have soughg-tpen this issue, arguing for a re-
focusing of attention away from money supply towtrel role of bank lending in this process. Post-
Keynesian economists focus on the implicationssseasubstitutability for money supply linked to
so-called “financialization”(that is, complex seduaation, creation of some special purpose
vehicles and off-balance sheet societies, tradingeovatives and structured financial products,
etc) and the capacity of the banking system to wmite economic activity. Post-Keynesian
economists argue that global demand (PY) deterntheeamount of money transactions (MV). In
this case, the direction of causality accordinght® quantity theory of money is reversed. Credit-
money is anticipated by the banking system to fieaentrepreneurs’ requests. Consequently, the
guantity of money is determined endogenously byketademand. According to Post-Keynesian
theorists money supply is endogenous and deterntipeniedit-money demand. The use of credit-
money originated from debt and credit decisionggia central role to the banking system (Kaldor
and Trevithick 1982) and the process of money meatecomes independent from the Central
Bank actions (Cottrell 1986; Laidler 1992). Monayegeneity implies a causality direction from
loans to bank deposits. Money base in accordantte Rost-Keynesians is a banking process to
obtain reserves from Central Banks. Requests inamte deposits may exceed the capacity of
individual banks, which are forced to refund by entral Bank: through this process additional
monetary base is created (Arestis 1988). This sexkrausal relationship between payments and
high powered money implies that Central Banks @ntnoney supply through interest rates
(Shanmugan, Nair and Li 2003). This vision congdasie exogenous multiplier approach on the
monetary base. According to this theory, CentrahkBacontrol monetary base by setting money
stock equal to a given target value (Moore 1989).

The debate among the theories that support Postd&gn view concerns the significance
ascribed to the private initiatives of banks inaumodating increases loans demand.

Accommodationalists argue that accommodation dipemxclusively on the stance of the

monetary authority, and its willingness to meet teserve pressure generated by increased bank
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lending. In granting loans to credit-worthy borrosjehe banking system - setting a loan rate equal
to a fixed markup on the overnight interest ragets as price setters (sets loan rate) and quantity
takers (does not affect loans amount)(Moore 19&8le¥? 1996). Instead, according to the Post-
Keynesian “structuralist” view of endogenous moaegommodation depends on both the stance of
the monetary authority and the private initiatiedanks. These initiatives are independent of the
monetary authority and are therefore suggestivihefstructurally endogenous nature of “finance
capital” (Pollin 1991, Vera 2001).

The contribution of this paper with respect to twesting passive money hypothesis
literature is twofold. Firstly, we analyze moneydegeneity in a short and long term study of the
United States Area during the two main crises:dbiecom bubble burst (1998-1999) and the sub-
prime mortgage crisis (2008-2009), in additionhe &ffect of financial innovation as securitization
on lending channel. Specifically, in this paper wensider the loans series adjusted for
securitization to investigate whether the Ameribanking system is motivated to seek the cheapest
sources of financing as securitization, which affats response to restrictive monetary policy and
induces an increase of bank lending (Altunbas.ef809).

Secondly, we extend the evidence of endogenous ynbypgothesis on other advanced
countries. In fact, there is a small amount of erogli evidence available on developed countries
(Palley 1994; Howells and Hussein 1998; Moore 199&j 2000; Vera 2001; Shanmugam et al.,
2003) and a recent study on United States codlthfd gap. The analysis is focused in particular
on the money aggregate M1land M2. In the study gehe Federal Reserve uses M1 money supply
and M2 money supply as its monetary target.

We investigate the endogenous money supply by usingthly U.S data. Employing
cointegration methods, we first examine a long4relationship among level variables. Then, we
evaluate the effect of money supply by measuring hauch the monetary policy stance affects
short-run deviations from long-run relationship.eTitesults provide strong evidence for the direct
impact of the loans on policy stance through séeation.

Specifically, we find that securitization increagee impact of loans (L) on M1 money
supply (M1) and M2 money supply (M2). This implieeney supply endogeneity and motivates
agents to increase securitization with a preemptigéve to hedge against policy shocks.

The remainder of this chapter is organized asidldn section 2, we discuss the literature
on passive money hypothesis and we briefly desditilee securitization market and monetary
transmission mechanism in the United States. Timssigutional developments provide the basis for
the subsequent econometric analysis. In sectiarsBwe define the variables that we use in our
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estimation and then we test stationarity and cgnatigon. In section 4 by using U.S data we
estimate VAR models by applying Granger causalist tfor non cointegrated series, VECM
models based on causality test for cointegrateésand we evaluate the monetary policy effects
on loans. We also provide robustness check. Inase& we end with concluding remarks and

suggestions for futures investigations.

3.2 Literature Review

The theories that support the Post-Keynesian vimwsider different causal relationships.

According to accommodationalists (Moore 1989) therkull settlement of reserve demand
by Central Banks versus banking systems that yotaltommodates loans requests. Consequently,
there is a one-way causal relationship from loansnbnetary base and from loans to monetary
aggregates. Furthermore, debtors establish their mans demand considering future income
expectations. At the same time, deposits creat¢h mew loans are used to finance increases in
aggregate demand. To sum up, the accommodatiarist(Woore 1989; Pollin 1991) involves a
two-way causality relationship between money reeesrud money supply.

The structuralist hypothesis (Pollin 1991; Palle§96, 1998) combines the classical
characteristics of monetarism (the Central Bank trods reserves supply) with the
accommodationist view. This vision implies bidiieatal causality from monetary base to loans,
from money supply to loans and from money multigli®o loans. Structuralists consider the use of
alternative financing forms to partially exceedemes shortage (Palley 1996). Considering the
relationship between income and money supply, ®traism is consistent with
accommodationalism, which implies bi-directionalitgtween the two variables.

The exponents of the liquidity preference theoryoWdlls 1995) support theore of
accommodationalist that argues a causal relatipnsbm loans to money supply. However, the
economic units involved have independent liquigitgference on how much money they wish to
hold, so a supply excess may exist (Howells 199l).this case, the liquidity preference view
implies two-way causality from money supply to Iean

In Post Keynesiaeconomics the first work on passive money is cdroit by Pollin (1991)
who obtains results supportingtructuralism for USA during 1953-1988. Vera (20(inds
outcomes sustaining accommodationalist and straiggtitheories for Spain in the period between
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1987-1998 using Granger causality test applied emey multipliers and loans data. Nell (2000-
2001) examines the relationships among money suppyey circulation velocity and loans using
VECM models for South Africa during 1966-1997 armhfirms all Post-Keynesian approaches
(Structuralist, Accommodationalist and liquidityeference theorist). Shanmungan Nair and Li
(2003), analyze the relationships among money baseney supply, credit and industrial
production index with VECM models and Granger cétystest in Malaysia in the period between
1985-2000: their results support the accommoddigirend liquidity preference theorists. Lavoie
(2005) tests money endogeneity in Canada and irJthieed States obtaining results that sustain
accommodationalist view. Ahmad and Ahmed (2006)apMAR models for non cointegrated
series (short term test) and VECM models (long téest) for cointegrated series on passivity
money hypothesis for Pakistan during 1980-2003. i@t term results confirm the structuralist
and liquidity preference approaches while the lamgtest highlights the active role of Pakistan
Central Bank to set money supply. Gunduz (200lyreke Duman and Sarikaya (2004) analyze the
role of Turkish lending channel during 1986-1998lgimg VAR models. Their findings support an
active role of monetary policy. Cifter and Ozun @Zp examine the passive money hypothesis in
Turkey for the period between 1997-2006 using mdvese, money supply, industrial production
index, interest rate, inflation rate, and exchamge through a VECM models. Their results
partially support accommodationalist theorists beeathere is a one-way causality relationship
from credit to money base and from credit to mosapply but there does not exist a causal
relationship between money supply and industri@dpction index.

Finally, Lopreite (2014) analyzes the endogenouseysupply hypothesis in the Euro Area
using data from 1999 to 2010. In doing so, she makdensive use of Vector Autoregression
models (VAR) with Granger causality procedure nalgze non-cointegrated series. According to
Granger causality test there is a one-way caudadity loans to M3 but not from loans to industrial
production index. The results are confirmed by siilpg the loans series for securitization activity

in the Euro Area and partially support the accomatiodist view.
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Please Insert Table 3.1: The endogenous money hypesis: a comparison of the

three approaches

3.3 Securitization in United States

The view of the American bank lending channel amanetary policy transmission mechanism
focuses on the role of American banks as eitherlibnmg or slowing down the effects of the
Federal Reserve shocks over macroeconomic actikityugh the lending process (credit loans
supply). In the presence of a restrictive monetaoljcy shocks, some banks would be forced to
reduce their credit supply (bank lending chann¥gvertheless, other banks would have access to
external sources of funding as securitization ieorto protect their portfolio of credit loans. The
net effect is subject to the financial system cépaby using securitization to replace the reduwwcti

of financial resources.

There are a number of features of the U.S finarsyistem that may have a bearing when it
is analyzing the money passive hypothesis. Onleaisthe volume of banks’ securitization to firms
and households has increased between 1999-200% widiicates a potential for securitization that
works through bank loans.

Securitization has become an important part ofLit& financial system. At the global level
between 2000-2007 the outstanding volume of colifired obligation (CDO) increased more than
six times to US$1 trillion, while issuance of CD@usred product increased eleven-fold to around
US$300 billion. In the United States, annual issgamolumes in the subprime segment of the
mortgage market increased from US$100 billion tst jover US$600 billion over the 2000-06
period. This lifted the subprime share of total Lh#®rtgage origination from a low of 6.9 percent
to a peak of 20.1 percent in just five years. Resabel residential MBS issuance in the United
States increased from US$148 billion in 1999 to U3%rillion by 2006, increasing its share of
total issuance from 18 percent to 56 percent (IMA3). So, the basic stylized facts are that
securitization is an important part of the systéur, it has been largely confined to the mortgage
market, particularly the “prime” market, which casts of relatively low risk, single family
mortgages. The concentration in a single markhsrtant: prime mortgages are among the most
transparent financial instruments in the systemtiqudarly because of the collateral that supports
them and the legal system that supports foreclosimevever, while there is no particular reason
that any asset cannot be securitized, it is na@cmdent that high quality mortgages have been the
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most successful; they suffer least from asymmaetfarmation and small volume problems that can
present important barriers to securitization. Thainmadvantage of securitization is that it can
provide an elastic and low cost source of funddjqaarly for long term fixed rate funds. Thisirs
contrast with traditional banks, which tend to rely deposits, which are generally not elastic in
supply and have variables rates.

The secondary mortgage market in the U.S is necarglary market in the classic sense of
a place where used mortgage are traded. Rathef'secondary” in the sense that it is the second
place that mortgage go, after the origination i ‘frimary” market. After purchase the secondary
market can fund mortgage either through “secutitrd which typically means packaging them
into pools and selling shares in the pools or tghodebt funding, or some combination. The
structure of the U.S mortgage market has changaahatically in the last quarter century, largely
because of the rise of the secondary market. Tises Inas come about largely because of
standardization of pools of mortgages, brought @iy by three secondary market “agencies”:
Fannie Mae, Ginnie Mae and Freddie Mac. Annualssafemortgages to these three institution
have risen from under $100 billion in 1980 to weller $1 trillion in 2002; they now own are
responsible for about half of the outstanding stoickingle family mortgages. The growth has been
accompanied by a decline in the market share oftriditional lenders, thrift institution. The
emergence of these big financial groups workinggtmbalized financial markets, in fact allowed
them to become too big to be supervised by finhAmoarket authorities. Failures of prudential
supervision by regulators have been accompaniethgufficient controls within these very big
financial groups, as it was possible to keep aalletsion on the variety of financial activitiesetfe
societies were doing that has been increasingn@ With the still ongoing advances in both
information and communication technologies. So, ghacipal activity for commercial banks (in
the only for investment bank) boils down to theesaihd purchase of financial assets. This is what
we called their monetary function, banks have thedves created large amounts of money that they
injected into these markets or indirectly throughVSwhose opacity seems to be proportional to
their expected returns. The ultimate positive eftdcsecuritization in United States is an increase
of banks’ profits, putting off balance sheet hkde risks against which they ought to have enough
funds according to either Basle (I or Il) or thewn models of risk management (Guttmann 2007).
Clearly, owing to money’s endogeneity, which headitionally been explained referring to the
famous expression th&dans makes depositbanks can create any amount of money: lacking an
appropriate book-entry structure, they can issnaraber of money units having no link to income
and production within the currency area in whichytloperate. Bank loans recorded, on the asset
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side of any banks’ balance sheets, can therebyesmwond to the purchase of financial assets
deprived of any real backing in production, agathstclassical theory of production.

3.4 Empirical investigations

3.4.1 Data

For this analysis we use monthly U.S observatiomsvd from Federal Reserve Statistical Data
Wharehouse. The variables are: loans (L), M1 mawgply (M1), M2 money supply (M2), and
monetary base (BM). We also use industrial production index as proxsriable for
macroeconomic activity since a monthly measure@PGs not available.

The sample examined is the United States arehelrstimations we use the logarithms of
the data. The sample period goes from 1999:01 1@:PG.

The total amount of observations is equal to 16Garge sample size enhances the power of
this estimation. Monthly seasonal factors are estioh using the X-12-ARIMA procedure (to avoid
problems related to series seasonality). Figure depicts the monthly movements of the
aforementioned variables. They exhibit the typjaltern of not stationary series with increasing
trends and rapidly grew (Figure 31)

Please Insert Figure 3.1: Series of the log-levelsf base money, monetary
aggregates and loans seasonally adjustment

5 The monetary aggregates of the United Statesamedefined according to the Federal Reserve definin the following way:
MO (monetary bas@ consists oftotal reserves, required clearing balances andstdgnts to compensate for float at Federal
Reserve Banks, the currency component of the momek,stor all quarterly reporters on the “Report aafisaction Accounts,
Other Deposits and Vault Cash” and for all thosekiyereporters whose vault cash exceeds their requieserved1 (M1 money
supply) consists of currency outside the U.S. Treasuryef#dReserve Banks, and the vaults of depositorjtutisns; traveler's
checks of nonbank issuers; demand deposits at cooiahbanks (excluding those amounts held by dépgsinstitutions, the U.S.
government, and foreign banks and official inskitns) less cash items in the process of collectiott Federal Reserve float and
other checkable deposits (OCDs), consisting of nallet order of withdrawal (NOW) and automatic tf@nsservice (ATS)
accounts at depository institutions, credit unitbiare draft accounts, and demand deposits at thsfitutions.M2 (M2 money
supply) consists of M1, savings deposits (including monegrket deposit accounts), small-denomination tirpaodits (time
deposits in amounts of less than $100,000), ledisidual retirement account (IRA) and Keogh balanaedepository institutions
and balances in retail money market mutual furets IRA and Keogh balances at money market mutoesfu

Finally, loans comprise credit granted by the bagléystem to households and enterprises (nonbavétgisector) in the United
States area excluding the interbank positions hadybvernment. This series is not adjusted forrgegation. All variables are in
billions US dollar except money base that is inlionils US dollar.

" The graphs of series transformed into first-odi#erences are available upon request.
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3.4.2 Unit roots test

The non-stationarity of the series is confirmedthy Augmented Dickey-Fuller (ADF) test, the
Phillips Perron (PP) test and the Kwiatkowski-RpgtSchmidt-Shin (KPSS) test, as shown in
Table 3.2. The ADF test and PP test, in fact, neggrct at the 1% level of significance the null
hypothesis of unit root’s presence, while the KR88 never accept the null hypothesis of unit
root’s absence.

Please Insert Table 3.2: Unit root test of seriesilog-levels

We also apply the ADF test, PP test and KPSS aesiet variables in log-levels transformed
into first-order differences. The results are régdin Table 3.2.

Please Insert Table 3.3: Unit roots test of serias log first-order differences

The PP, ADF and KPSS test jointly confirm statidgtyaiof the series in first-order
difference, so we can confirm that they do not aonimore than one unit root and are integrated of
order 1.

In order to confirm the presence of a unit root emthke into account the events connected
with the U.S subprime crises (IMF 2013), which ebbE seen as a structural break, separate ADF
tests we carry out on the pre-crisis period (1999820D8M9) and the post-crisis period (2008M10—
2012M5) for the series considered. The hypothdsiBeopresence of a unit root is never rejected at
the 5% significance level. The obtained resultsasho unit root problem in the series for both the

overall sample as well as all sub-periods.

3.4.3 Cointegration Analysis

Contrarily to Shanmugam, Nair and Li (2003), wheesiduals based on cointegration

analysis of Engle-Granger (1987) are used, we ay@yJohansen (1991) procedure on bivariate

31



VAR models to investigate the “causal” relationslimongst the variables, without decidirag,
priori, about the endogeneity or exogeneity of the instiidariables, as in Cifter and Ozun (2007).

Since the variables individually follow non stataop 1(1) processes in levels and they
become 1(0) in their first-order differences, wepboy Johansen’s trace test()) and maximum
eigenvalue test {3 (1)). These tests accounting for simultaneity ameagables are based on a
vector autoregression (VAR), which include unrestd constant.

A long-run or cointegrating relationship among t{® variables must exist to support the
VECM model. Also deviations from the cointegratimationship should be caused by loans if the
money supply is endogenous. To examine this effecfollow a two-step approach. Firstly, we
identify whether exists a long-run relationship agahe 1(1) variables, then we estimate the long
run relationship.

We carry out the test by including the option “wstrieted costant” and we choose the
optimal lags according to Akaike (AIC), SchwartzyBsian (BIC) and Hannan-Quinn (HQC)
statistics.

We add an exogenous temporal dummy to capture fteet® of the policy stance and
business cycle effects. In order to test for thespnce of outliers, the temporal dummy variable
(dum1) assumes the value of one in the months 280889+M10, and zero in all the other months.
The variable is proved significant by applying ald test.

Table 3.4 reports the results of trace and maxireiganvalue cointegration tests. Both tests
indicated one cointegration equation for loans+&lationship as shown in Table 3.4.

A nonzero cointegrating vector represents the aemfte from a long-term force. The
cointegrating vector specifies a long term relagomong the levels of loans and M1 money supply.
Since a non-zero cointegrating vector has endwifegt, it represents the influence in the long run

The results are shown in Table 3.4.

Please Insert Table 3.4: The maximal Eigenvalue Tesand the Trace Test of

Johansen

By using Johansen procedure results zero cointegraéctor among loans-monetary base,

loans-M2 money supply, loans-industrial productiogex, industrial production index-M1 money
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supply, industrial production index-M2 money supplyd industrial production index-monetary
base. So, according to Vera (2001) and Shanmugam,add Li (2003) rather than levels, we

consider first-order differences variables in ortbeestimate stationary VAR models.

3.5 Endogenous money hypothesis: VAR models apprda

To check the endogeneity of the money supply wdyapBAR models. We select the optimal lags
order for each bivariate VAR model considering theee information criterfawhich turn out of
order 2 for the relationships loans (L)-monetargédBM), industrial production index (IPI)-
monetary base (BM), of order 1 for the relationshipdustrial production index (IPI)-M1 money
supply (M1), industrial production index (IP1)-M2amey supply (M2), loans (L)-M2 money supply
(M2), and loans (L)-industrial production index I)LP

Y, = C+A(L) Y,_1+B(L) X, + & (3.1)

We divide the variables included in the model itwto groups’ The first group of variables,
X, contains exogenous variables as a temporal exagesuummy variable to capture the effects of
the subprime crises. The temporal dummy variablen( assumes the value of one in the months
2008M8-M9-M10, and zero in all the other monthse Mariables exogenous influence the other
variables of the modé} but there is no feedback from the other varialbehis variable. Further it
is allowed for a contemporaneous impact of the erogs variable on the endogenous variables.
The endogenous variables of the benchmark midebnsist of loans (L), money base (BM), M2

money supply (M2) and industrial production indé&xIY:

Y,'’=(L, BM, M2, IPI) (3.2)

8 Akaike Information Criterion (AIC), Hannan-Quinn éwfation Criterion and Schwartz Information Criter{@C).
9 Each of all the VAR models contain a constant.
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Finally C is a vector of constants aéits an independent and identical distributed veafor
errors. More evidence in favor of money endogenatgording to the structuralist view is the
rejection of the null hypothesis that loans supgly not useful to predict M2 money supply (M2),
and money base (BM) and the rejection of the nyfidthesis that M2 money supply (M2) and
money base (BM) are not relevant to predict loamgpky. The results are reported in Table 3.5 for
each bivariate VAR model.

Using Granger causality tests to analyze the entmgemoney hypothesis result that loans
(L) helps to predict M2 money supply (M2), moneys®aBM) and industrial production index
(IP1) in each estimations. The results also indidhiat the M2 money supply (M2), money base
(BM) and industrial production index (IPI) are siggant in the estimations for predicting loans
supply (L) when money structural endogeneity isficored.

Please Insert Table 3.5: Granger causality test

To sum up, in United States the VAR evidence shthvas loans influence the monetary
policy, suggesting that the U.S banks do not findifficult to raise financing during periods of
tight monetary policy. These results suggest tlatsality goes from the banking credit loans to
monetary policy stance and vice versa, from th&kiogncredit loans to macroeconomic activity and
vice versa.

Since lending has effect on M2 money supply, mobage and income it changes the
demand for reserves and monetary policy: therbas tan incentive to liability management. This
also means that the money supply is affected yimgrand this supports the structuralist view.

Specifically, we find that the amount of liquidign banks’ balance sheets significantly
influences the degree to which they change loater af monetary shock: the higher level of
liquidity causes the stronger loans supply respofiBese findings confirm the endogenous money
hypothesis in the United States during the perig@912012.

Different lag lengths, varying from optimal lag erdto 12 provide qualitatively similar

results. This confirms the robustness of the 1&sts

19 The results are also robustness to autocorrelatidrheteroskedasticity. The results are availapte request.
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3.6 The vector error correction models

We apply for the analysis of cointegrated serie€WENodels by using Wald test to analyze short-
term relationships (Shanmugan, Nair and Li 2003te€iand Ozun 2007). We use cointegration
modeling to separate the potential long term rextestihip between M1 money supply and loans and
loans from their short term adjustment mechanisms.

We make the analysis of long-run relationship aering EC parameter (Shanmugan, Nair
and Li 2003; Cifter and Ozun 2007). The error coioe models imply a situation in which a long-
term relationship exists among the variables (loMi§ and in which the equilibrium error induces
change in the dependent variable.

We estimate a vector error correction model of pid#or variables in first differences with
rank one for the relationship loans-M1 money sup$iypce VECM order is one and the rank is one
it is not necessary to impose other constraintafoorrect interpretation (Luetkepohl and Reimers
1992a).

Al l
[Az,:fl”” i azﬁz][ “‘1]+[}2] (3.3)

lMlt—1

Please Insert Table 3.6:Causality test for the moweendogeneity hypothesis
based on vector Error Correction Model

Table 3.6 reveals that M1 money supply influen@@ns in the long-run because the EC
term is statistically significant and this relatstwip also exist in the short-term.

We find also that loans affect M1 money supplyhiea long-run and cause variations of M1
money supply in the short-run.

The earlier results of Granger causality test (@&bb) show a short term two-way causality
from monetary base to loans, from loans to M2 mawgyply, and from industrial production index
to loans, M2 money supply and money base.

This seems to suggest that money supply is endoggndetermined and implies that the
Post-Keynesian view may hold true in the case afddrStates supporting the structuralist view.
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The model also passes the usual diagnostic tests afitocorrelation and no arch effects in
the residuals. Finally, the tests of structural stability (CUBIUest and CUSUMQ test) of the
parameters of the VECM model provide no evidencmstibility and the series moves within the

confidence intervalg.

3.7 Securitization and Money Passive Hypothesis

In order to identify the relevance of securitipatito explain money endogeneity we consider an
alternative model specification. We use loans seai#justed for securitization to analyze whether
banks can insulate from monetary policy negativaxks through securitization.

In this case, contrary to the Euro Area’s anal{is@preite 2012), securitization affects the
investor’s decision rules, and thus the policy stais still affected by the banking system.

We carry out the estimations by using VAR modelsrafer 2 and 1 for stationary series and
testing the endogenous money hypothesis with Gra@gasality Test. The results are reported in
Table 3.7.

Please Insert Table 3.7: Granger Causality test. Teffect of securitization

As reported in Table 3.7 the results of the presisections are highly confirmed. The
estimates show that there is a two-way Granger &@itja$rom loans (L) to monetary base (BM),
from loans (L) to M2 money aggregate (M2), fromrsdL) to industrial production index (IPI),
from M2 money aggregate (M2) to industrial productindex (IPI) and from monetary base (BM)
to industrial production index (IP1).

These findings support the structuralist viewslpossible to interpret them as the relevance
of the bank lending channel to explain the monetaapsmission mechanism. This result not
surprising, when the period analyzed is furtherfiomal to 1999-2012, the positive effect of banks’
securitization on monetary policy becomes more eid These results suggest that the use of
securitization as financial resources is important insulate U.S banks from negative shocks of the

monetary policy’s transmission mechanism.

11 Test of autocorrelation and ARCH effects are avélaipon request.
12 The graphs of the CUSUM and CUSUMQ test are availapbn request.
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Finally, relevant results are obtained applying t®i€CM model for cointegrating
relationships. The results are reported in TalBe 3

Please Insert Table 3.8: Causality test based ore®tor Error Correction Model
to test endogeneity of money

In this case results a long-run and short-run imahip from loans adjusted for
securitization to M1 money supply but not vice @er$his results reveal that money endogeneity
increases if banks securitize loans but monetaligypdoesn’t affect securitized loans.

This analysis underlines the important role plabkgdoanks’ securitization in the liquidity
position of the banking system. The monetary paligiitening does not cause an initial liquidity
shortage because of securitization. In fact, alghothe total stock reserves’ stock remains

unchanged securitization allows the banking systefand more loans in United States.
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3.8 Conclusions

A crucial condition for the existence of an actideS banking system is that banks through
securitization should be able to influence the namyepolicy. This paper contributes to the
discussion on the issue of passive money hypotlgsgesenting empirical evidence from VAR
and VECM estimations based on a dataset that ceegpaggregate information on U.S loans banks
and Federal Reserve monetary policy during thesy#899-2012. In this work we consider M1 and
M2 money supply, monetary base, bank credit caparitl industrial production index to test the
passive money hypothesis.

For no cointegrated series we carry out the regnesm the basis of VAR models and we
find that Granger causality runs from loans to Maney supply, monetary base and industrial
production index and vice versa. This implies tihat Post-Keynesian view may be true in the case
of United States Area’s M2 money supply. These ltesshow, also, that in the United States
money supply is endogenous in nature and suppestthcturalist vision and the theory of liquidity
preference.

The analysis replicated by using the VECM modeld the series of loans adjusted for
securitization confirms the previous results.

By estimating VECM model we find that there is dit@ctional relationship from loans to
M1 money supply in the short run and long term thig relationship becomes one-way when it is
considered loans series adjusted for securitizaliothis case results that both in the short and |
run loans affect M1 money supply. These result dimgethat when banks use securitization the
monetary policy does not affect the lending mecérani

In fact, by adjusting loans supply for securitinatwe obtain that theecuritization effecis
mainly due to the behavior of the U.S banks whididha significant and large amount of
securitized loans on which they can drawn.

This is not surprising: the strong use of secuaitan motivates banks in United States
during 1999-2012 to increase loans supply with @emptive motive to cushion the impact of
policy shocks. This evidence suggests that in tesgmce of a monetary policy shock, banks that
draw on secondary market liquidity through seczation will increase loans supply in order to
compensate for the decrease on the financing ressur

The key assumption that must hold to interpretehresults as evidence for the existence of
money passive hypothesis is that these effects toalve attributable to a significant reaction oSU.

banks loans supply to a restrictive monetary pat®asure.
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This could be comparatively a strong outcome tidlites into account securitization effect to
confirm structuralist passive money hypothesis bing VAR models and VECM models unlike
most of the previous literature has done so fawéler, there could still remains the question
whether securitization shows cyclic patterns thatrmodels implemented in this paper are not able
to capture. It may be interesting to use more stjglaited tools, such as Regime Switching variants
to discriminate among the theories that supporfPib&-Keynesian view. This point is left for future

research.

39



Figures

Figure 3.1:Series in log-levels of base money, rrargeaggregates and loans seasonally adjusted
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Tables

Table 3.1: The endogenous money hypothesis: a atsopaof the three approaches

: ot Structuralist view Liquidity preference
Accommﬂc())((j)?etlgufgl)lst view (Palley 1996, 1998; theorists
Pollin 1991) (Howells 1995)
L—-M1, M2,BM L — BM, M1, M2 L M1, M2
IPl— M1, M2 IPl— M1, M2

Notes: Variables BM= monetary base (BM); M1, M2 = moneypgly (M1, M2); L= loans (L); IPI = industrial prodtion index

(proxy of GDP using monthly data). The symbet implies one-way causality direction . The symbslimplies two-way causality
direction.

Table 3.2:Unit root test of series in log-levels

- ADF Test KPSS Test PP Test
Variables Lags (test statistic} (test statistic) (test statisticy Results
| L 9 -3.12 1.61 -2.85 (1)
| BM 4 -2.73 2.76 -1.78 (1)
| M1 13 -0.98 1.14 -0.14 (1)
| M2 5 -3.16 1.69 -2.15 (1)
| IPI 4 -2.9 1.04 -1.64 (1)
| LSEC 2 -0.87 2.26 -0.66 (1)

Notes: ® The critical value at 5% level of significance eigual to -3.43 and the critical value at 1% lefesignificance is equal to
-4.01.° The critical value at 5% level of significance guel to 0.14 and the critical value at 1% levesighificance is equal to 0.21.
“The critical value at 5% level of significanceeigual to -3.43 and the critical value at 1% l®fesignificance is equal to -4.01.

Table 3.3: Unit roots test of series in log firstker differences
ADF Test KPSS Test PP Test

Variables Lags Results
(statistic test} (test statistic) (test statisticy

Al_L 8 -10.02 0.26 -9.59 1(0)
Al_BM 3 -6.01 0.25 -5.94 1(0)
Al_M1 12 -13.01 0.28 -12.53 1(0)
Al_M2 4 -11.45 0.22 -10.01 1(0)
Al_IPI 3 -11.22 0.9 -10.45 1(0)
Al_LSEC 1 -12.78 0.24 -11.58 1(0)

Notes® The critical value at 5% level of significancesigual to -2.91, the critical value at 1% levisignificance is equal to -3.55.
® The critical value at 5% level of significanceeigual to 0.46, the critical value at 1% level igihdficance is equal to 0.73The
critical value at 5% level of significance is ebte -2.91, the critical value at 1% level of mificance is equal to -3.55.
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Table 3.4:The maximal Eigenvalue Test and the Tiast of Johansen (1991)

. HO )‘trace )Lmax
Variables Lags Stat Stat
r=0 8.68 8.53
| Land|_BM 3 [0.40] [0.33]
=0 15.79** 14.176**
- [0.043] [0.04]
| Land| M1 2 - 162 162
N [0.20] [0.20]
_ 11.62 11.59
| Land | M2 2 r=0 [0.18] [0.13]
r=0 2.40 2.11
| _Landl_IPI 2 [0.98] [0.98]
r=0 12.48 10.43
M1 andI_IPI 2 [0.13] [0.18]
r=0 3.027 2.81
M2 and I_IPI 2 [0.95] [0.9]
r=0 10.8 10.47
| BM and |_IPI 3 [0.23] [0.18]

Notes: The values in parentheses are the respeptivalues (*), (**), (***) indicate statistical significane at 10%, 5% and 1%
percent level.
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Table 3.5: Granger causality tést

Optimal 6 Lags 8 Lags 12 Lags
Variables Lags’
(p.value) (p.value) (p.value) (p.value)
Alya, = Al ¢ 0.023** 0.059* 0.008*** 0.001***
Al > Alyg, 0.044* 0.027* 0.009%** 0.005%**
Al > Algy, 0.07* 0.06* 0.05** 0.026**
Algy, — Al ¢ 0.04** 0.015** 0.05** 0.024**
Al = Alppy, 0.03* 0.06* 0.07* 0.08*
Aljpr, = Al ¢ 0.07* 0.09* 0.09* 0.04**
Alipy, = Alyy, 0.06* 0.0026*** 0.0067**+ 0.0013**
Alyy, = Alipy ¢ 0.09* 0.07* 0.08* 0.08*
AllPIt d AlMZt 0022** 0.05** 008* 0085*
Alyz, = Alipy ¢ 0.012% 0.067* 0.09* 0.077*
Alipy, > Algy,  0.017* O Ox** 0w
0.005*** 0.036** 0.067* 0.05**

AlBMt - Aljpy ¢

Notes: ®Ho: No Grangercausality ° For the optimalag selection we use the three informative critesioThe optimal lags is equal
to 1 for all relationships except Loans-BM and IPI-Bhhose optimal lag is equal to 2. (*), (**), (**)ndicate statistical
significance at 10%, 5% and 1% percent level.
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Table 3.6:Causality test for the money endogergipothesis based on vector Error Correction
Model

Short Term Long Term
Effect Effect VECM
Wald Test ECi_1 Short Term Long Term
Dependent Variable:
AIM1
7.69%** -0.026*** IL—IM1 IL—-IM1
(0.0005) (0.0002)
Dependent Variable:
AlL
3.28* 0.028* IM1—IL IM1—IL
(0.07) (0.089)

Notes: The values in parentheses are the respeptivalues (*), (**), (***) indicate statistical significane at 10%, 5% and 1%
percent level.

Table 3.7: Granger Causality test: The effect oligéization

Optimal 4 Lags 8 Lags 12 Lags
Variables Lags

(p.value) (p.value) (p.value) (p.value)
Aly, secy AllPIt 0.007*** O*** Q*** 0.0078***
Alipr, = Alp gec, 0.0058**  0.0009*** (0 0.02**
AlL sect - AlMZt 0.0075*** 0.008*** 0.0086*** 0.0009**=*
AlM2t - AlL sec 0.027** 0.03** 0.012** 0.021**
Alisec = Alame 0.006***  0.005** 0.008*** O+
AlBMt - AlL sec t 0.05** 0.0006*** 0.003*** 0.0015**

Notes: The values in parentheses are the respeptivalues (*), (**), (***) indicate statistical significane at 10%, 5% and 1%
percent level.
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Table 3.8: Causality test based on Vector Erroréimion Model to test endogeneity of money

Short Term Long term

Effect Effect VECM
Wald Test ECi_1 Short Term Long Term
Dependent
Variable:
AIM1
14.50* -0.08***
(0.06) (0.0012) IL_SEC-IM1 IL_SEC -»IM1
Dependent
Variable:
AlL_SEC
2.53 0.06
IM1#>IL_SEC IM1+#>IL_SEC
(0.11) (0.9)

Notes: The values in parentheses are the respeptivalues (*), (**), (***) indicate statistical significane at 10%, 5% and 1%

percent level.
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Chapter 4

Population ageing and health expenditure: A Bayesia

VAR analysis on Italy:

Abstract

Currently, in developed countries people live langad better than ever before. However, the
growing proportion of elderly people could lead @ohigher incidence of chronic-degenerative
diseases and a greater demand for health and s@orlwith a consequent increase in health
spending. Although the recent evidence indicatas tthere is a link between population aging and
health care expenditure, researches on this topiragmented and they are not as straightforward
as they appear. We use a Bayesian VAR framewodssess whether health expenditure is driven
by ageing. Using annual data from OECD and EUROSTAEr the period 1990-2013, we
investigate this relationship in Italy. We estim#tese models by using impulse response analysis
and variance decomposition. The evidence shows liealth expenditure in Italy is more
conditioned by the ageing index as compared toelfgectancy and per capita GDP. We therefore
conclude that population aging will remain in threntre of policy debate. Further research should
focus on more efficient management of health edjpere to improve patient welfare and to have

longevity gains.

JEL classification numbersl1, 115, J11

Key Words: health spending; longevity gains; B-VAR models

B part of this paper was written when the author Rest-Doc Visiting Researcher at the Health Economiidsancaster Research
Group, University of Lancaster, United Kingdom. Sheeived a Research Fellowship funded by the Earo@mmission, Social
European Fund and Regione Calabria. The views amiongi expressed in this article are those of thlecas and do not necessarily
reflect the official policy or position of Regione I@hria. Part of this chapter was discussed at “l4timual International
Conference on Health Economics, Management & Pql22-25 June 2015, Athens, Greece.
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4.1 Introduction

Better health care is a primary human need. Notriind health play an important role in
economic growth (Fogel 2002, 2004). Developed avemspend a high proportion of their GDP on
health care because they believe that their retsdeealth can serve as a major driver for economic
activities and development. In 1990 recurrent eggare on health in Italy was 80563 million
dropped to 57418 million in 1998 and it rose aggirto 112301 million in 2011 with a reduction in
2013 in per capita health spending. Moreover, #gath expenditure of families started from 8707
million in 1990 and has grown up to 28827 milliam2011 (ISTAT 2013)

This scenario underlines that health care expemditultaly, apart from in 1998, when the
capital expenditure of government decreases, hers dre the increase over the years.

Long term impact of health on economic growth canumderstood in the more general
context of the relationship between human developrard economic growth. Human capital and
its impact on economic growth and welfare are dlosgerrelated. If a country wants to develop
economically, a fair amount of money should be sp®n health care and in the development
process. In an aging society, as the Italian pdjmumathe mechanism by which health and health
care lead to economic growth could be influencgdhle growing proportion of elderly people. The
aging of population is deemed to impact every avkéife, including economic growth, labor
market taxation, health, family composition, hogsamd migration.

The growth in length of life could lead to a highecidence of chronic-degenerative
diseases (e.g heart disease, cancer, Alzheimeséask) and a greater demand for healthy living
resources over time on long-term care. The expeeffedts should be a higher per capita health
spending that points out doubts about the finarstatainability of health care system in terms of
the system performance and health care supply.rdoapto Altavilla, Mazza, Monaco (2014) in
Italy the percentage of individuals aged over 6B5wvben 1990-2011 increased from 14.9% to
20.6%; while in the same period the individuals roage 85 increased from 1.2% to 2.8%.
Moreover, other indicators about aging populatgugh as the aging index, the elderly dependency
ratio, the life expectancy increased from 1990ab12with significant impact on health expenditure
and economic growth. Government therefore tendate fthe problem of increased demand for
public health services combined with a strain oailable resources to provide these services.

With this in mind, the focus of this study is togrove understanding of the consequences of
population aging for health expenditure growth talyl. Specifically, we empirically analyze the
relationship among per capita health care expemgditper capita GDP, aging index and life

47



expectancy. A Bayesian VAR model will be employedihalyze the data. We try to contribute to
this literature by examining the initial responsgiess of health expenditure to the ageing index and
whether longevity affects health expenditure. Thauld help to assess how relevant longevity is to
health in a country and what kinds of policy and&search recommendations would be needed at
that point.

The remainder of this chapter is organized as\i@ldn section 2, we examine the relation
with previous literature. In section 3, we comp&®R models with B-VAR models, we briefly
describe the data and we estimate B-VAR modelsudhiic) impulse response functions and
variance decompositions. Finally, in section 4 weeass the empirical estimation results by giving

suggestions for futures investigations.

4.2 Literature Review

A large and increasing body of economic literathas analyzed the relationship between
life expectancy, health expenditure and economawvtir trying to understand whether a linkage
exists among the variables (Bhargava et al. 200ietecCand Adeyone 2002; Bloom et al. 2004;
Baldacci 2004; Taban 2006; Temiz and Korkmaz 200ljey 2007; Day, Pearce and Dorling
2008; Aghion et al. 2010; Heijink, Koolman, and Wes2013; Ogungbenle et al. 2013).

In a study conducted by Bhargava, et al. (20B&)impact of health (physical and mental
health indicators) on economic growth is largedé@veloping countries than in developed countries.
Chete and Adeyone (2002) by using VAR models andS Ginalysis find that there is an
unanticipated positive impact of human capital cor®mic growth in Nigeria.

Bloom et al. (2004) state that health has a pa@sitad statistically significant effect on
economic growth but they don’t consider how healttreated.

Baldacci (2004) by using a panel data for 120 dgyah countries during the period 1975-
2000, finds that spending on health affects groaviti this effect is a flow and not a stock effect.

Taban (2006) investigates the relationship betwesaith and economic growth in Turkey
by using the data of the 1980-2000 period. Accaydimthe empirical results, there is a two-way
causality relationship between life expectancy athband economic growth, but no causal

relationship between health expenditures and ecangirowth.
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Day, Pearce and Dorling (2008) by comparing clusfepoor and rich countries by their
health outcomes find that there are consideraldgualities in life expectancy and healthcare.
Specifically, they show that healthcare is higlmeplaces where life expectancy is higher.

According OECD health statistics (2015) health imagroved dramatically since the 1970
with different effect on health care system in @ECD countries. The gains in health (i.e cancer
rate survival, vaccination rates, in-patient ca®well as the spending levels vary across cosntrie
Kelley (2007) shows that in general, more investimen healthcare do not translate to an equal
increase in quality of healthcare.

Temiz and Korkmaz (2007) examine the relationsk@pieen health and economic growth
in Turkey by using error correction model. Theydfin negative one-way causality relationship
from infant mortality rates to economic growth aadpositive two-way causality relationship
between life expectancy at birth and economic gnowt

Aghion et al. (2010) using cross-country panel @sgions and OECD countries find a
significant and positive impact of health on grovsttween 1940 and 1980, but this relationship
tends to weaken over the contemporary period fr@&80lonwards. They interpret this finding as
reflecting an age-specific productivity effect adatth. Indeed, in 1960, a large share of the growth
in life expectancy at birth appears to be related teduction in mortality at old age, but theydfin
that it is mostly the decrease in the mortalityirdividuals aged forty or less that matters for
growth.

Heijink, Koolman, and Westert (2013), using chanigesational health expenditures as an
input measure analyze the relationship betweendatte mortality (health care could prevent
mortality) and healthcare spending in western aoesit The results, even after control for
unemployment, education, and time varying deterntgjaunderline a negative relationship
between healthcare spending and avoidable mortality

Finally, Ogungbenle et al. (2013) analyze the r@tethip among life expectancy, health
expenditure and economic growth by using VAR modgiproaches. The results of the studies
reveal that there is no two-way causality betwefendxpectancy and public health spending and
between life expectancy and economic growth. Moeeothe studies confirm a bidirectional
causality between health expenditure and econoroistf.

Although the positive impact of life expectancy aedonomic growth upon health
expenditure is well documented, less is known albeteffects of longevity on “welfare state”
when population ageing becomes the main drivehefescalating health care costs in developed
countries.
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Many works focus their attention on the physioladjieffects of ageing on country’s health
expenditures (Getzen 1992; Zweifel and Ferrari 1€92ZConnell 1996; Barros 1998; Meerdin et al.
1998; Fuch 1998; Richardson and Robertson 199%témberg 2004; Zweifel et al. 2005; Aisa et
al. 2014).

Meerdin et al. (1998) find that health care demandsetherlands are driven by disabilities
associated with ageing.

Fuch (1998) in a study of U.S asserts that eldeehgons aged 65 and above affect the gap
between GDP and health expenditures.

Lichtenberg (2004) analyses the annual time sdy@wvior of US longevity during the
period 1960-2001. He considers public and privatth expenditure separately finding that public
health expenditure has a positive effect on longevi

Zweifel and Ferrari (1992) and Zweifel et al. (2D@Hirm that there is a two-way direction
of causality between ageing and health expendihmeased health expenditures leads to increased
longevity which in turn leads to an increase inlteeare demand (Sisyphus Syndrome).

Aisa et al. (2014) for a sample of OECD countriegort evidence on the contribution of
health expenditure in enhancing longevity. However,influence diminishes as the size of the
public health sector on GDP expands.

According to macro-level studies on OECD countrjadeonducted by Getzen (1992) and
Barros (1998) there is no evidence of a link betwageing and health expenditures.

O’Connell (1996) find mixed evidence.

Other empirical investigations suggest that theitpes relationship between health
expenditure and ageing in longitudinal studiesniefeection of the high costs of dying. In this eas
if proximity to death is included in the model, aggis not statistically significant and increases
the cost of health care at the end of life (Lulaitzl Riley 1993; Garber et al. 1998; Lamers and van
Vliet 1998; Hogan et al. 2001).

O’Neill et al. (2000) find by using U.S longitudindata that the costs of patients in the last
year of life are higher than those who survived dbeation of study and age is not significant in
explaining the cost difference.

Other longitudinal studies based on non-U.S datd §imilar results. Ageing index is not
statistically significant in explaining health cagpenditure growth if in the model is inserted as
control variable “time to death” (Van Weel and Math 1997; Zweifel et al. 1999; Felder et al.
2000).
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Only few studies underline a negative relationdhepwveen health resource utilization near
the end of life and age. In particular the costthim last years of life of older elderly may besles
than their younger counterparts (Backer et al. 1¥98der et al. 2000; Schellhorn et al. 2000;
Spillman and Lubitz 2000; Chernichovsky and Markiav001).

Schellhorn et al. (2000) by using Swiss data fihdt tthe frequency of specialist visits
decreases with age.

Spillman and Lubitz (2000) with U.S data discoveattacute care expenditures increases
less with age than long term care.

Chernichovsky and Markowitz (2001) confirm in these of Israel a negative relationship
between health expenditures and population ageing.

All in all from the existing literature based on ena level data, except for some cases, it
emerges that the relationship between ageing aatlhhexpenditure is in general positive. It is
obvious that the relationship between age and healbenditure depends on health. As individuals
age, their health generally decreases and thigmléads to increasing utilization of health care.

However, recent evidence indicates that the relaligpp between ageing and health care
expenditure is not straightforward as it appearsammacro-levels often the statistical signifiGanc
of ageing depends on the specification of the aogbhimodel used (Richardson and Robertson
1999).

In addition, it is not clear exactly which demogdnapfeatures have the strongest effect on
health care spending: candidates include the nuoifyeeople over a certain age, the number with
given levels of disability or ill-health and the mber in the final years of their lives. In
consequences of this uncertainty, methods of pioge¢he impact of demographic change onto
health care spending vary substantially.

Certainly, increased longevity implies more eldgwbrsons that tends to use more health
resources, thereby potentially putting a strairhealth system. According to ISTAT (2013) in Italy
per capita health care expenditures after age Bis than those before age 65.

On the other hand, a much lower labor participatate of elderly persons implies a lower
tax base for government revenue, thus populatianggcould have two effects: an increasing
health expenditures coupled with a reduction inresenue (Carey 1999).

At micro-level studies we have different resultsvé consider some conditioning variables
(i.e time to death). The conflicting results betwestudies may be a consequence of authors
selecting different samples from the same datasfetjifferent methodologies applied and of
different model specification.
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Moreover, while the effects of population ageingildobe exaggerated, the role of medical
technologies on health expenditures for older ptdiemay be understated (Newhouse 1992; Fuchs
1998, 2001).

Starting from the idea that increased longevitynswnly taken to mean an increase in the
proportion of elderly persons aged 65 and abowectdthealth expenditure we try to evaluate using
aggregate data from OECD and EUROSTAT databaseantpact of demographic change on
national health expenditure with B-VAR models tmsider the implications of this work for health

care policy and future research.

4.3 Empirical investigations

4.3.1 VAR model vs B-VAR model

VAR models can be applied directly on the dataddgym statistical hypothesis and they
become the major tool to investigate the monetatigytransmission mechanism and health policy
analysis (Sims 1982, 1998; Stock and Watson 2001).

The VAR model is a powerful tool for empirical \@dition of macroeconomic models, as it
is essentially an easy statistical model to eseraad once identification restrictions are imposted,
can be used to evaluate the impact of economidkshmt key variables. VAR models are also used
for forecasting (Litterman 1986). Nevertheless,retteough the VAR approach is proven to be a
reliable tool in terms of data description and éasting the classical VAR analysis fails to take in
account the inherent nonlinearities of the economy.

Another important limitation of the unrestricted RAmodel comes from over-fitting that
may verify when the data set is short, sample mé&dion is weak or the number of parameters is
large.

Since VAR models are not parsimonious models ls#ey contain many parameters, it
is often hard to obtain precise estimates of theffimpents and impulse responses functions.

In this case, Bayesian Inference applied to VAR e®dDoan et al. 1984; Todd 1984;
Litterman 1981, 1986; Spencer 1993) provides atisoliand has become quite a standard in the
VAR modeling (Primiceri 2005; Canova and Gambdid2, Banbura et al. 2010).

Moreover B-VAR models in the case of over-paramation instead of eliminating longer
lags, they impose restrictions on these coeffisidnyt assuming that they are more likely to be near
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zero than the coefficients on shorter lags. Ob\ouithere are strong effects from less important
variables, the data can counter this assumptionallys the restrictions are imposed by specifying
normal prior distributions with zero means and $rst@ndard deviations for all coefficients, with a
decreasing standard deviation as the lags incrédtserman (1981) used a diffuse prior for the
constant. The means of the prior are popularlyedathe ‘Minnesota Priors’.

In this environment, an econometric approach deezlospecifically to overcome the
problem of short time series may be highly releviantanalyze Italy. A Bayesian VAR model
estimated for the Italian economy may be regardea aovel tool for the analysis. The aim of this

work is to implement such an approach.

4.3.2 Data

We use Bayesian Vector Autoregression Model (B-VAR) estimate the impact of
evolution of ageing population on health expeneitur Italy. For this analysis we use annual data
drawn from OECD and EUROSTAT database for 1990-20480d. The time sample ranges is
determined by the data availability.

The variables are: life expectancy (LFE)per capita expenditure on health (HEX)per
capita GDP (GDPYJ. To take into account the longevity we also introgl aging index (AfY to
analyze the cost impact of the population senibitg usually caused by chronic illnesses and severe
diseases that increase over time.

Figure 4.1 depicts the annual movements of theeafentioned variables. They exhibit the
typical pattern of not stationary series (Figurg) 4.

Please Insert Figure 4.1: Series in levels of liflexpectancy, health expenditure
per capita, GDP per capita, aging index

14| ife expectancy series is the life expectancy ehbbr the number of years that a newborn coulexpected to live on average.
15 per capita expenditure on health includes goventisgending.

18 per capita GDP is used to account the variancepulption.

17 pAging index is the percentage of population ageditd older.
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4.3.3 B-VAR estimation

In any empirical application of the B-VAR methodgyo the issue of whether the variables
in the VAR should be in log-levels or differencedishbe addressed. For a number of reasons, we
favor models which are estimated in levels rathantin first differences. Firstly, the Minnesota
prior where the variable in question is positedadi®wing a random walk with drift, is generally
applicable only to economic series in levels (@rlevels). Secondly, differencing discards long-run
information in the data which may be of use for utse response functions. Finally, if the data in
guestion are cointegrated in levels, a VAR in fagterences will be misspecified because it does
not incorporate adjustment to the long-run coirdaéigg relationship within the systems dynamics.

Following Sims et al. (1990), we estimate the maddkvels by using Eviews 9 package.
This approach avoids inconsistency that might odfuwe incorrectly impose cointegration
restrictions. Further, in a Bayesian frameworknba-stationarity is not an issue, since the presenc
of unit roots in the data does not affect the Ik@bd function (Sims et al., 1990).

For our baseline model we set up as endogenousblesi life expectancy (LFE), per capita
expenditure on health (HEX), aging index (Al) aner gapita GDP (GDP). We also add an
exogenous temporal dummy to capture the effecthefGreat Recession (IMF 2012). In order to
test for the presence of outliers, the temporalmymariable (dum) assumes the value of one in the
years 2008-2009, and zero in all the other yeah® Vfariable is proved significant in B-VAR
estimation.

Two lags are used for estimation. We use the roiiée-Minnesota prior with diagonal

VAR estimate and prior specification of the hypargmeters.

Please Insert Table 4.1: B-VAR estimation

We start by presenting evidence about the B-VARregion results (Table 4.1).

The results shown in Table 4.1 seem to suggesttiiag index and life expectancy have a
significant impact on health expenditure underlinmore health care to consumption. This is given
to the fact that Italy has one of the lowest rabb®births to deaths in the world, but it also laas
rapidly aging society, which limits potential ecomc growth and increases health care

expenditure: greater health expenditure helps lthéwng longer.
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The positive relationship between public spendind ageing and between public spending
and life expectancy it may indicate that healthecprovided through the government may be
efficient.

Moreover, we find that per capita GDP impacts vigbs statistical significance respect to
aging index, life expectancy on per capita headite @xpenditure. In line with the economic theory,
wealthier individuals tend to spend a larger fractof their income on better quality nutrition and
they have a better standard of living. If incomeels increase then health expenditure as function
of income rises. Public health expenditure improheslth and labor force and consequently
increases productivity with positive impact on gra®mestic output and development. In this case
policy makers should consider health expenses asvastment rather than a cost to sustain and

improve economic and social outcomes.

4.3.4 Impulse Response Functions and Variance Decpasition

In this section we investigate the response oftheadpenditure to the effects of ageing, life
expectancy and GDP by inspecting impulse respoiigestions. We calculate the impulse
responses for a one-unit innovation, for the samM&AR estimated above.

The response horizon, in years, is given on thezbotal axis.

We observe from the Table 4.2 that in response@itogandex shock, life expectancy shock
and per capita GDP shock, the health expenditereases instantaneou¥ly

We notice that the impulse responses of aging intiexexpectancy and per capita GDP
remain significant for about three years and thegome weaker with lags becoming longer in ten
period. We also observe from Table 4.2 that duggiog index shock health expenditure increases
stronger than life expectancy shock and per c&pi® shock. A one percentage increase in aging
index would raise health expenditure by roughly detcentage point after one year. The estimated
impulse response for life expectancy implies thdt per cent increases in life expectancy raises
health expenditure by 0.18 percentage points.

Finally, per capita GDP also has a substantiacefia health spending, an increase of 1 per
cent in the per capita GDP increases health experdiy close to 0.11 percentage point after one

year.

18 we report only the impulse response function ofltheaxpenditure. The impulse response functionsagihg index, life
expectancy and per capita GDP are available upmpress.
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This findings underline a greater variability ofafte outlays to longevity in order to
improve health status of ageing population.

These results are consistent with the B-VAR results

Please Insert Table 4.2: Impulse Response Functiomd health expenditure to
per capita GDP shock, aging index shock and life pectancy shock

On the whole, as can be seen from the impulse nsggothe relationship between health
expenditure and aging index is found to be sigaiftc

Lastly, starting from Bayesian VAR model we prestat variance decomposition for each
variables of the model due to shocks in variousroemnomic variables over different horizons
(Table 4.3 Table 4.4, Table 4.5, Table 4.6).

We see from the Table 4.3, Table 4.4, Table 4.5 Badgle 4.6 that the aging index, life
expectancy and per capita GDP shocks are the daomswurce of the fluctuations of health
expenditure in Italy but it is not true the vicase

The role of aging index and life expectancy is treédy stable over time, with aging index
explaining at roughly 6.03% in of fluctuations iedith expenditure in short-medium run, while life
expectancy can account for up 5% of variation ialtheexpenditure. In the case of aging index and
life expectancy the results suggest no role foltheaxpenditure shocks. Finally, GDP explains

3.45% of variations in health spending. The resaiésin line with the impulse response functions.

Please Insert Table 4.3: Variance decomposition fdrealth expenditure

Please Insert Table 4.4: Variance decomposition fqrer capita GDP

Please Insert Table 4.5: Variance decomposition fdife expectancy

Please Insert Table 4.6: Variance decomposition faging index
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4.4 Conclusions

Health is one of the most critical developmentéssfacing the world today. In the future decades,
according to ISTAT demographic forecasts, Italyl ¢d to have a gradual ageing of the population
both for the fertility rates reduction and the leagy gains. Therefore, the increasing share o¢old
people in the population will be characterized ghkr poor health (chronic-degenerative diseases,
self-reported health, mental and physical illnésxause will increase the period of time lived with
disability or morbidity which in turn will changéé demand for health services. The increasing in
demand for health and social care services, sudinag Term Care (LTC), will go to have an
inevitable impact on the cost of the National He&ystem (NHS). The growth of the health costs
related to the ageing population points out dowlieut the sustainable capability by National
Health System to provide adequate funding for éalttncare delivery. The greater use of resources
is linked to the increase both in aging index aftkrdy population ratio (Scarcella et al., 2007;
Gabriel and Raitano 2009). The trend of the hegdite spending seems a J-shaped curve, with a
decreasing in the years after infancy, a restattngrow around fifty with a peak when people are
aged 75-80 (Gabriel and Raitano 2009), and a fatigweduction over 80 (Scarcella et al., 2007).
Some authors analyze this trend by consideringpleading health care relative to the last year of
an individual’s life (mortality-related costs) thédes not depend on the death’s age (Zweifel et al.
1999 and 2004, Felder et al ., 2000). In this cHs®correlation between health spending growth
and age of population depends on the mortalitytregeis higher for elderly (Rebba, 2005). A study
on Brescia’s ASL data (Scarcella et al., 2007) kghits the strong correlation between
population’s age and per capita health expendifline. analysis shows a great increase in health
care spending if age increases with a reductiohi®r‘oldest old” people (over-age 89). However,
if we consider the health expenditure for chronisedses there is a strong incidence of the
individuals less than ages 68 (considered “noergit).

Moreover, a much lower labor participation rateetderly persons implies a lower tax base for
government revenue, thus population ageing cantres@a double whammy in public finance-
increased health expenditures coupled with a remluat tax revenue (Carey 1999).

According to this demographic scenery it becomesessary in Italy a policy effort that
investigates the long-lasting effect of aging psscechronic disease and disability among the
elderly on health care expenditure and economiwiran later years.
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This paper contributes to the discussion on theessdcconsequences of population aging by
using Bayesian VAR estimations based on EUROSTAd @QBRCD dataset that collects aggregate
information on health care expenditure, economamin, aging index and life expectancy of Italy
during the years 1990-2013. We obtain that pertadpalth care expenditure is influenced by per
capita GDP, life expectancy and aging index.

The results are confirmed by the impulse responsetion and variance decomposition.
The impulse response functions indicate that chamgehe life expectancy, per capita GDP and
aging index provide a stimulus to the Italian healtpenditure.

The variance decomposition reveals that GDP peitagde expectancy and aging index
are important to health spending in Italia, witk ttontribution from the latter being higher.

The findings of this study underline the importanke of longevity on growth in health
expenditure and economic growth.

The above results show the need for a redesigheohéealth system through an intensive
promotion of the public health system. In any cdlse,relationship between longevity and health
expenditure is complex, and is further influencgdther factors, namely the specific characteristic
of the lifestyle of the population (obesity, chrordiseases (Habibov 2009), medication misuse
(Cheaito et al. 2014)), the ways in which publismerces are used (Liu et al. 2012; Wu et al. 2013)
and the quality of health services.

A good health cost management contributes to irgmeople’s health with a significant
impact on efficiency, economic growth and developmavithout increasing total health
expenditure. However, the health spending efficyemay be age-biased for a greater utilization of
health care among the elderly population. In tlaisecpolicy actions should include improvements
in public health, such as retirement plans thapetipelderly individuals in age-specific risks and
help them not to become poor (i.e health insurarmesrage, household income, informal care
supply) or intervention plans oriented to younggde for primary and preventive services.

Empirical evidence about health efficiency is nohdusive. For instance, ranks of health
efficiency given by Evans et al. (2001) and Or let(2005) do not coincide, due to the use of
different estimation methods and the use of diffeteealth efficiency definitions, suggesting that
the countries with a better health performancenatealways those with the most efficient health
system. Apart from health efficiency, the financsahedule (insurance vs tax mechanisms) or even
cultural differences may also be important (Cleraegital. 2004; Maziak et al. 2013).

In this context, our results may be used as a bignaevice to design more effective
intervention plans oriented to the accessibilityhafalth care, pioneering medicine for chronic
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diseases and encouraging healthier lifestyle fdergl. However, in the present paper we focused
only on aging population while the so-called denappic transition that Italy, like other OECD
countries, have been experiencing involves a hitifeeexpectancy combined with a lower fertility
rate that could affect health expenditure and egoagrowth. In this case, a larger share of the old
(due to aging) would be associated with a lower Imemof young (due to lower fertility rates).
Another important point that could be interestingoe taken into account for future research is the
connection between demographic transition and mgastment in education. The relationship of
education and longevity is positive and possiblengon mutual casual directions. A longer life
expectancy and longevity can prompt to acquireebettiucation and more human capital as their
returns are expected to be enjoyed over a longgebut there are also good reasons to believe that
life expectancy and longevity depend on the edanati background of an individual: skilled
people usually face a more stable social situati@ve higher incomes and have a way of living
which more agrees with health as compared to Uedkieople. In this sense, aging society would
also bring about more educated people, especiafigidering that better educated people are also
more likely aware and this will have an effect aalh expenditure and economic growth. These

points are left for further research.
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Figures

Figure 4.1: Series in levels of life expectancy, gapita health expenditure, per capita GDP, aging
index
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Tables

Table 4.1:B-VAR estimation

HEX, LFE, Al GDP,
HEX, , 0.012* 0.08 0.046 0.0013
(0.055) (0.13) (0.9) (0.8)
HEX,_, 0.01* 0.29 0.03 0.9
(0.64) (0.23) (0.19) (0.15)
LFE,_, 0.1 %% 0.18 0.64 0.8
(0.01) (0.4) (0.34) (0.55)
LFE, _, 0.12% 0.2 0.23 0.54
(0.03) 0.7) (0.19) (0.13)
Al,_, 0.23%* 0.03 0.47 0.32
(0.002) (0.002) (0.6) (0.3)
Al,_, 0.28%* 0.18 0.10 0.6
(0.004) (0.04) (0.44) (0.45)
GDP,_, 0.013* 0.7 0.50 0.004*
(0.06) (0.6) (0.44) (0.07)
GDP,_, 0.017* 0.78 0.8 0.06*
(0.078) (0.51) (0.16) (0.08)
c 0.005%** 0.55* 0.03* 0.05**
(0.008) (0.06) (0.049) (0.01)
dum 0.01%** 0.066** 0.06* 0.12%*
(0.004) (0.05) (0.019) (0.02)

Notes: The values in parentheses are the respegtivaues (*), (**), (***) indicate statistical significane at 10%, 5% and 1% percent
level.
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Table 4.2: Impulse Response Functions of health egpditure to per capita GDP shock, aging
index shock and life expectancy shock

Horizon
(years) HEX GDP LFE Al
0 0 0 0 0
1 0.004 0.12 0.18 1.1
3 0.002 0.1 0.11 0.7
6 0.001 0.03 0.06 0.02
10 0 0.0001 0.00014 0.00011

Table 4.3: Variance Decomposition for Health Expeniture

Horizon

(years) HEX GDP LFE Al
3 1.81 3.28 2.61 5.28
6 2.2 3.45 5.0 6.03
9 4.8 2.66 3.6 5.67
12 2.7 1.78 2.1 3.07

Table 4.4: Variance Decomposition for per capita GB

Horizon

(years) HEX GDP LFE Al
3 0.81 0.28 0.01 0.22
6 0.9 0.03 0.09 0.04
9 00.8 0.066 00.13 0.03
12 00.7 0.078 00.1 0.018
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Table 4.5: Variance Decomposition for Life Expectaay

Horizon

(years) HEX GDP LFE Al
3 0.51 1.28 0.22 0.56
6 1.9 2.31 2.79 1.45
9 0.8 1.66 1.8 1.66
12 0.47 1.08 0.89 0.011

Table 4.6: Variance Decomposition for aging index

Horizon

(years) HEX GDP LFE Al
3 0.071 0.18 0.14 0.15
6 0.9 1.01 27.9 1.23
9 0.8 0.66 30.8 19

12 0.017 0.78 34.7 0.44




Chapter 5

Conclusion

Concluding remarks

The main concern of this thesis has been to anahyaeetary policy rules and health economics
through the use of VAR and VECM approaches.

In order to investigate the dynamic interrelaticeimong the variables we implement
econometric procedure includes unit root testsptegration analysis, VAR estimation (vector
autoregressive model) and Granger Causality teSCM estimation (vector autoregressive error
correction model) and Bayesian VAR models with itspuresponse functions and variance
decomposition.

The thesis offers three different advances.

The first paper investigates the relation betwdendeviation of the log-nominal GDP from
the log-target GDP and the three-month market esterate in the Euro Area over the period from
1999Q1 to 2013Q3. A VAR model in first differencess quarterly data is estimated to take into
account the short-term relationship between théatiem of the nominal GDP growth rate from the
growth rate of the target GDP and the variatiorthef market interest rate. The F test results of
Granger causality test show that there a one-wiayioge from the deviations of the nominal GDP
growth rate from the target to the variation in tinarket interest rate but not vice versa. The
robustness of the results is also confirmed if we the three-month refinancing interest rate rather
than the three-month market interest rate. The roamtribution of this paper compared with the
existing literature is to investigate whether thehdwiour of the monetary authorities in the
Eurozone could be interpreted in the light of tleenmal GDP targeting rule. The results obtained
don’t provide empirical support to the nominal GaRgeting rule.

In the second paper VAR and VECM models are used the period 1999-2012 to study
money supply endogeneity in United States. By utiiegoans series adjusted for securitization we
test whether money supply could be affected by imgn&ystem behaviour taking into account the

effects of sub-prime mortgage crisis (2008-200930An this case the empirical tests are conducted
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at the beginning with unit root and Johansen cgnaion approach to test whether the variables are
cointegrated, followed by VAR and VECM model. Résudonfirm the passive money hypothesis
in Unites States according to the structuralistyf@s/nesian approach.

Finally, in the third paper since in Italy the isased percentage of individuals aged over 65
and aged over 85 between 1990-2011 could lead hmteer incidence of chronic-degenerative
diseases (e.g heart disease, cancer, Alzheimeséask) and a greater demand for healthy living
resources over time we analyze the relation amangcapita health care expenditure, per capita
GDP, aging index, and life expectancy over thequkti990-2013.

The estimates from Bayesian VAR models and undentakpulse response functions and
variance decomposition suggest a significant efieech per capita GDP to per capita health care
expenditure, from life expectancy to per capitalthezare expenditure and from aging index to per
capita health care expenditure. The main contioudif this paper is that it focuses on ageing, per
capita health expenditure and public finance soatality taking into account the ageing index to
analyze the effects of the aging in terms of poleyd health initiatives. If expensive medical
treatment for patients near the end of life carcaetrolled for, health expenditure resulting from

population ageing is unlikely to present a mosioserproblem.

Policy Implications

It is important to stress that VAR, B-VAR and VEGNbdels are used to evaluate the effects of
monetary policy and health policy analysis. In mgemeral terms, we use these models to explain
all the possible interrelationships among macroenuoa variables over time without impose the
order of causalitgx-ante In terms of policy implications the thesis offaree main contributions.

In the first paper we start by analyzing whether rtonetary authority, by acting on interest
rates or other instrumental variables, affects egage demand to reduce deviation of the effective
levels of inflation and real or nominal GDP froneithrespective targets. By using VAR model we
test whether exist a dual causal relationship: fo@wiation of the nominal GDP growth rate from
the target GDP growth rate to variation of the ¢hneonth market interest rate and vice versa. Since
the estimates from VAR model confirm only one dil@t of causality it casts some doubt on the
possibility of interpreting the case examined heréhe light of the Taylor rule and all the other

conventional rules that presuppose a two-way caesation. Our results suggest that central banks
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actually follow a more complex purpose than stabtion of inflation, real GDP or nominal income
around a “natural equilibrium” level, which is tpelitical regulation of the financial system, with
specific reference to the relations between creslittnd debtors and the related solvency of
economic units.

In the second paper, we verify money supply endeiggmninder a regime in which banking
securitization affects monetary transmission mesmanof monetary policy. In particular by
adjusting the loans series for securitization asidgiVAR and VECM models we find that money
supply hypothesis is supported by structuralisnpoif view. Empirical findings show that the
strong use of securitization motivates banks intéthiStates during 1999-2012 to increase loans
supply with a preemptive motive to cushion the intpaf policy shocks. This evidence suggests
that in the presence of a monetary policy shockianghrticular during the sub-prime crises, banks
that have access to securitization will increase$osupply in order to compensate for the decrease
on the financing resources with significant poligyplications.

Finally, the last paper examines the effect of @gin health expenditure. By using Bayesian
VAR models with impulse response functions andarare decomposition we find a significant
relationship from life expectancy to per capitaltieaare expenditure and from aging index to per
capita health care expenditure. In this scenenyréuplanning of health policies might be more
effective if the focus is placed on an efficien@alth cost management oriented to retirement plans
that support elderly individuals and help them tmbecome too poor in particular in the South
Italy by increasing in old people specialist visitsd by improving in young people primary and

preventive services.

Future Research

To the best of our knowledge, this is first rigosdime series studies to investigate the potewntiall
causal relationship between macroeconomic variallegerms of monetary policy and health
analysis. While the VAR model, B-VAR and VECM modek nothing new in the literature on the
rules of monetary policy and health macroeconomialyeis, this thesis will take advantage of
these models for the specific purpose of invedtigathe directions of causality implicit in the
functioning of the rules of monetary policy and ltleaanalysis. Despite the important findings

reported in this thesis, further researches and dia needed to come to more general and robust
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conclusions regarding the papers. This sectionnagtlseveral ways on how such research could be
continued.

Since the findings of the first paper could be ripteted in the light of the so-called
“solvency rule” puts forward by Brancaccio and Forat (2013), whereby the monetary authority
acting on interest rates can influence the amotititeosums that debtors must repay to creditors in
every single period, and thereby affect the avesmdeency conditions of the economic system the
first recommendation in the first paper for futuesearch is to use Markov Switching Model to
capture cyclic effects that may be important toyaeathe solvency of economic units.

In the second paper given that the empirical figdishow a significant impact of loans
adjusted for securitization on money supply a sdc@tommendation is to investigate whether
securitization shows cyclic patterns that the medeiplemented in this paper are not able to
capture. It is crucial importance to use more ssipt@ted tools, such as Regime Switching variants
to discriminate among the theories that supporPib&-Keynesian view.

Finally, the last recommendation in the third papgards the Bayesian VAR results and
the impact of aging on health expenditure by caréng) that education could be important in terms
of explaining life expectancy and aging.

This relationship could be two-way: a longer lifgpectancy can prompt to acquire better
education and more human capital; but there aegdsed reasons to believe that life expectancy
depends on the educational background of an inad@hidskilled people usually face a more stable
social situation, have higher incomes and have ya afdiving which more agrees with health as
compared to unskilled people. In this sense, agowety would also bring about more educated
people, especially considering that better educptsple are also more likely aware and this will

have an effect on health expenditure and econoroistf.
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