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Abstract

The European economy suffered from both the 2008 financial crisis and the sovereign debt
crisis in certain of its members, while it experienced a period of QE starting in 2015. The goal
of this study is to explore the direct and exclusive effects of this unconventional monetary
policy on financial markets, economic activity, and labor markets across the Eurozone. The
analysis employs the Markov-Switching Dynamic Regression method. The findings illustrate
the effectiveness of QE to reduce short- and log-term credit spreads, increase stock prices,
improve market expectations, recover labor market conditions and economic productivity, with
the findings emphasizing the confidence/expectations mechanism as the primary transmission
channel of the QE policy.
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1. Introduction

Over time, many central banks have implemented quantitative easing (QE) programs to counter
the stressful effects of shocks on the economy, i.e. the QE program in the US, known as the
large-scale asset purchase (LSAP) program, the QE program adopted by the Bank of Japan, and
the corresponding QE program implemented by the European Central Bank (ECB) as a re-
sponse mainly to the sovereign debt crisis in the Eurozone.

The literature on the effectiveness of those programs documents two conflicting views: ac-
cording to the traditional liquidity trap view, when interest rates are close or at their lower
bound, loose monetary policies are ineffective (Adam and Billi, 2006; Schmitt-Grohé and
Uribe, 2007). By contrast, loose monetary policy is very positive for the economy, even in the
case at or close to the lower bound, since the implementation of such loose policies can alter
market expectations (Bernanke and Reinhart, 2004). In terms of this latter factor, there is a long
tradition in macroeconomics that business cycles may be primarily driven by bouts of optimism
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and pessimism (Beaudry et al., 2011). Despite the belief that changes in confidence and expec-
tations can be an important business cycle driver, it is controversial in macroeconomics (Leduc,
2010), partly because it is difficult to measure its importance empirically. However, Angeletos
et al. (2015) provide evidence of the strong role for confidence in explaining the business cycle.
In addition, monetary policy might help restoring confidence in the financial system. As a con-
sequence, risk premia and uncertainty might decline, with a positive effect on asset prices (Eg-
gertson and Woodford, 2003; Krishnamurthy and Vissing-Jorgensen, 2011).

D’Amico and King (2013) provide supportive evidence for the success of the Fed’s Treasury
program in improving bond market liquidity and, thus, contributing to the reduction in the cost
of credit, which had substantial stimulating effects for the macroeconomy. Although Neely
(2015) document that the Fed’s unconventional monetary policy announcements in 2008—2009
substantially reduced long-term bond yields and the spot value of the dollar, they support that
these changes are due to the portfolio choice transmission mechanism and that these policy
announcements do not appear to have reduced yields by reducing expectations of real growth.
In other words, their findings provide evidence for the ineffectiveness of the expectations trans-
mission mechanism.

To the best of our knowledge no study has explored the effectiveness of the expectations
factor in the case of the ECB’s QE. Hence, the goal of this paper is to quantitatively explore the
direct effects of the Eurozone QE program on the macroeconomy and financial markets by
assessing its expectations mechanism by using the Markov-switching dynamic regression
(MSDR) modeling approach. Mishkin (2004) argues that central bank decisions about the future
path of short-term interest rates affect economic agents’ views. Agents’ expectations are highly
dependent on their beliefs about the credibility of the central banks. If they believe that the
central bank is serious about inflation, their expectations on future prices will be anchored
around the central bank inflation targets.

This work is close to those by: 1) Gambetti, and Musso (2017) who provide empirical evi-
dence on the macroeconomic impact of the QE program announced by the European Central
Bank in January 2015. Their evidence suggests that the program had a significant upward effect
on both real GDP and inflation in the euro area during the first two years, while several channels
of transmission appear to have been activated, including the portfolio rebalancing channel, the
exchange rate channel, the inflation re-anchoring channel and the credit channel, ii) Koijen et
al. (2016) who explore the impact of the Eurozone QE program on risk exposures and asset
prices; their results suggest that while QE programs can be used to provide accommodation at
the lower bound, they may raise risks in relevance to financial stability, and 1ii) Altavilla et al.
(2015) who also evaluate the effects on asset prices and assess its main transmission channels;
their findings document that the impact of the QE program on asset prices is sizeable, while
they provide evidence of the reinforcement of other transmission channels.

2. Literature review

To stress the importance of the expectations channel, Woodford (2001) argues that in a credible
monetary policy regime, any commitments to raise interest rates in response to inflationary
pressures are sufficient for forward-looking economic units to bring about the required contrac-
tion in aggregate demand, while Blanchflower (2008) documents that the future path of prices
is correlated with an individual’s evaluation on current prices. Carlstrom et al. (2012) and Del
Negro et al. (2013) find large effects on output and inflation from the management of expecta-
tions of future interest rates. Their findings suggest that long-term interest rates drive these
macroeconomic effects. Filardo and Hofmann (2014) also highlight that historically, forward
guidance has a significant effect on interest rate expectations even at the zero lower bound,
which can provide additional monetary stimulus. However, the literature has not investigated
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the effect of the ECB’s QE program on the Eurozone macroeconomy and financial markets,
which is the primary goal (and novelty) of this study.

3. Methodology

The Markov-Switching Dynamic Regression (MSDR) model captures non-linearity or asym-
metry in the process that drives the adjustment of variables to monetary base shocks. This mod-
eling approach is useful in cases where the adjustment seems to be primarily driven by exoge-
nous events. We assume that the methodological approach is based on bivariate models in which
the independent variable is the monetary base (across all models) and the dependent variable is
the proxies for the financial and macroeconomic variables. Each of these dependent variables
follows a process that depends on the value of an unobserved state variable, s.. We assume that
there are M = 2 regimes (prior and after the implementation of QE), and hence when s; = m, for
m =1 or 2, the analyzed variable is in state or regime m in period ¢. The two-regime MSDR
model for the dependent variable y is specified as follows:

Ve = u(m) + a(m)g; (1)

where ¢; follows an independent and identically distributed standard normal distribution. In
addition, the expressions of the mean, x(m), and the volatility, o(m) indicate that both x and o
are regime dependent. In this model, the probability of transitioning from regime i in period
t—1 to regime j in period ¢ is expressed as follows: P(s; =j | s,-1 = i) = pjj(t), where in our case
the matrix of transition probabilities, p(?), yields:

P11(t)  Pp12(t)
Pe= pan(®) paa(® @
We treat the initiation of QE on January 22, 2015 as exogenous with respect to triggering a
regime switch for the MSDR process. The Regime Classification Measure (RCM) offered by
Ang and Bekaert (2002) can determine the accuracy of the MSDR model. The statistic ranges
from O (perfect regime classification) to 100 (failure to detect any regime classification), with
lower values being more preferable.

4. Data

Monthly data on money supply (M3), industrial production (IP), the capacity utilization ratio
(CUR)-the ratio indicates the degree of utilization of plant and equipment, with a higher CUR
identifying greater economic activity in the Eurozone, and labor market conditions (UN), meas-
ured by the unemployment rate in the Eurozone. Data on variables that reflect Eurozone’s credit
market conditions are also obtained, i.e. short-term credit spread (SSPR)-the difference between
short-term German yields and the 2-year Italian sovereign public bond yields, and the long-
term credit spread (LSPR)-the difference between short-term German yields and the 10-year
Italian sovereign public bonds yields. The two spreads proxy for the risk aversion of market
participants. Data on the stock market index are obtained (SPR), reflecting the market expecta-
tions in relevance to the future stock market and economic conditions and measured through
the Euro Stoxx 50 Index. Data are obtained from Datastream and span the period 2001-2017.

5. Empirical analysis

The first part of the empirical analysis applies the Elliott et al. (1996) DF-GLS unit root meth-
odology (Table 1). All variables reject the null hypothesis of stationarity, indicating the presence
of a unit root.
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Table 1. Unit root tests (DF-GLS test).

Variables Levels First differences
M -1.28 -4,62%**
IP -1.33 -4.98***
CUR -1.37 -5.15***
UN -1.26 -4.81%**
SSPR -1.39 -4 7T***
LSPR -1.35 -4.86***
SP -1.24 -5.48***

Note: M = money supply-M3, IP = industrial production, CUR = capacity utilization ratio, UN = unemployment
rate, SSRP = short-term credit spread, LSRP = long-term credit spread, SP = stock prices. *** p<0.01.

Table 2. QE and macroeconomic and financial variables-MRSD estimates (normal distribution for the
errors).

Variables State 1 (prior to QE) State 2 (after QE)

u 4 LL u u o LL

IP 0.459 0.583 -1073.2 1.328 0.594 -1349.4
[0.01] [0.00] [0.00] [0.00]

CUR 0.236 0.527 -936.5 0.522 0.560 -966.2
[0.01] [0.00] [0.00] [0.00]

UN 0.189 0.560 -988.2 -0.453 0.595 -995.9
[0.02] [0.00] [0.00] [0.00]

SSPR -0.073 0.615 -1134.6 -0.416 0.652 -1451.8
[0.02] [0.00] [0.00] [0.00]

LSPR -0.086 0.593 -963.1 -1.248 0.566 -912.6
[0.02] [0.00] [0.00] [0.00]

SP 0.226 0.626 -981.5 1.416 0.653 -1126.7
[0.01] [0.00] [0.00] [0.00]

Note: IP = industrial production, CUR = capacity utilization ratio, UN = unemployment rate, SSRP = short-term
credit spread, LSRP = long-term credit spread, SP = stock prices. LL is the maximized log likelihood. Figures in
brackets are p-values.

Table 3. Transition Erobabilities Sa normal distribution in the errors!.

Variables pu P12 P21 P22 RCM
IP 0.781 0.203 0.228 0.812 37.93
CUR 0.862 0.095 0.078 0.883 48.71
UN 0.684 0.052 0.063 0.581 35.48
SSPR 0.895 0.138 0.214 0.911 21.04
LSPR 0.862 0.127 0.160 0.884 23.72
SP 0.839 0.106 0.125 0.894 19.62

Note: IP = industrial production, CUR = capacity utilization ratio, UN = unemployment rate, SSRP = short-term
credit spread, LSRP = long-term credit spread, SP = stock prices. RCM = the regime classification metric.

Table 2 reports the MSDR estimates. All rows include the estimation results for the prior to
QE and after QE regimes for both the macroeconomic and financial market variables in terms
of their mean and volatility. The QE event retains the sign of the effect of money supply changes
on both types of variables over the state following the QE regime. The largest switching occurs
for the case of stock prices (from 0.226 to 1.416), followed by long-term spreads (-0.086 to -
1.248), indicating that QE had a strong impact on asset prices, confirming the validity of the
expectations mechanism. The results also suggest that industrial production and labor market
conditions in the Eurozone recovered after the launch of QE (from 0.459 to 1.328 for industrial
production and from 0.189 to -0.453 for the unemployment rate), while it decreased both short-
(from -0.073 to -0.416) and long-term credit spreads.
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Overall, the findings clearly illustrate that QE reduced both short- and long-term credit
spreads, thus, decreasing the risk aversion in the European bond markets, while it drove up
stock prices, thereby, improving confidence/expectations in the stock market and future eco-
nomic conditions in the Eurozone. To the extent that the risk aversion in bond markets decreased
and stock prices rose due to the recovery in financial market confidence, this lead to a decreased
unemployment rate; at the same time, the stock market recovery is associated with (positive)
changes in market expectations which boosted the industrial production, as well as the capacity
utilization. Hence, the findings consider that the recovery of the Eurozone economy during the
QE period was mainly through the confidence/expectations channel, since both stock prices and
credit spreads are strongly associated with expectations regarding the future evolution of finan-
cial markets and the macroeconomy.

Table 3 presents the estimates of the smoothed transition probabilities. They indicate that
each regime is substantially persistent, as evidenced by the large regime probabilities pi1 and
p22. In the case of unemployment, the findings indicate a lower persistent, implying that alt-
hough the QE program managed to fight unemployment, labor markets in the Eurozone need
higher flexibility and further reforms, i.e. reducing long-term unemployment and/or increasing
labor market mismatches (Task Force, 2012). The RCM values are smaller for the case of fi-
nancial variables, indicating that QE had a stronger effect on switching in relevance to the fi-
nancial than the macroeconomic variables.

6. Conclusion

This study investigated the effects of the Eurozone’s QE program on a range of variables, in-
cluding economic activity, labor, credit market conditions, and stock market prices. The find-
ings indicated that the QE mechanism improved credit market conditions, due to favorable de-
clines in the risk aversion. Moreover, QE increased stock prices, indicating that market expec-
tations for future economic conditions were recovered. QE also improved labor market condi-
tions and had a positive effect on economic activity.

As stock prices and credit spreads are strongly related to confidence and expectations, the
results emphasize the importance of expectations. The application of the QE pushed the Euro-
zone into the regime for improved economic and financial variables. The recovery in expecta-
tions was a key factor for stimulating economic activities and improving financial market con-
ditions. The empirical evidence showed the importance of expectations management, the sig-
naling effect, and regime changes through monetary policy. These findings could be useful in
designing future monetary policies in a rapidly changing and highly integrated global economy.
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