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Motivation and objective
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Motivation

• Assessing the impact of the expanded asset purchase programme 

(APP) on financial markets and the macro-economy is essential for the 

ECB and more in general for policy-makers in the Euro Area

Objective 

• Develop an empirical structural model allowing to estimate impact of 

APP announcements (initial and re-calibrations) on financial and 

macroeconomic variables

Approach

• Model: structural VAR with time-varying parameters and stochastic 

volatility 

• Identification of APP announcement shocks: novel approach, based 

on narrative restrictions derived from the specific features of the APP as 

announced by the ECB
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• Impact of the APP on financial markets

• Altavilla, Carboni and Motto (2015)

• De Santis (2016)

• Andrade, Breckenfelder, De Fiore, Karadi and Tristani (2016)

• Koijen et al (2016)

• Albertazzi, Becker and Boucinha (2016)

• Altavilla, Canova and Ciccarelli (2016)

• …

• Impact on the macroeconomy

• Andrade, Breckenfelder, De Fiore, Karadi and Tristani (2016)

• Altavilla, Canova and Ciccarelli (2016)

• Wieladeck and Garcia Pascual (2016)

• Gambetti and Musso (2017)

• …
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APP timing of events
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Start APP 
purchases

Credit Easing 
(TLTRO, DFR 
cuts/neg., 

CBPP3, ABSPP)

APP re-
calibration

Start of 
APP 

expansion

Ann. of 
APP 

Ann. of 
TLTRO2

Start of 
TLTRO2

22 January 
2015

summer
2014

9 March 
2015

3 December 
2015

10 March 
2016

April 
2016

8 December 
2016

June 
2016

APP re-
calibration

APP re-
calibration

€ 60 bn 
per month

€ 80 bn 
per month

ECB 
announces 
purchases 
from Mar. 

2015 to 
Sep. 2016 
or beyond 

Purchases to 
continue to 
March 2017 
or beyond

(same amount)

Purchases to 
increase to 
€ 80 bn p/m
from April 

2016 onward 
(still to Mar. 17 

or beyond) 

Purchases to 
decrease to 
€ 60 bn p/m
from April 
2017 until  

Dec. 2017 or 
beyond
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APP: quantitatively not fully anticipated
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APP announcement proxy
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Data: Eurosystem security purchases and APP ann. proxy
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Eurosystem security purchases and APP announcement proxy
(outstanding amounts, EUR billions)

Source: ECB. 
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Data set
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variables 
of interest

Actual flow of Eurosystem 
securities purchases

monthly data 
from Jul-2009 to 

Mar-2017

variables needed 
for the 

identification Proxy for APP 
announcement shocks 

Macro: real output, HICP 

Credit: credit to NFCs and 
NFC lending rates

Financial:  stock prices, 
exchange rate

Yield curve: short-term 
interest rates

variable 
enhancing 

identification

Long-term interest rates
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APP channels of transmission
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Cost of 
borrowing

Asset pricesCentral bank 
asset purchases 

Expectations/
Re-anchoring

Policy signalling

Portfolio 
rebalancing

Exchange rate

Bank lending

Wealth

Spending and 
income

Inflation
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Model
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• Model: structural VAR with time-varying parameters and stochastic 

volatility (TV-VAR) a la Primiceri (2005), Cogley and Sargent (2005), 

Galí and Gambetti (2009, 2015)

• VARs with four variables

• Estimation via Bayesian methods, specifically use Gibbs Sampler 

algorithm as in Galí and Gambetti (2015) to draw from the joint 

posterior distribution of model parameters

• Priors: 

• Priors for initial states are assumed to be normally distributed

• Priors for hyperparameters are assumed to be distributed as 

independent inverse-Wishart

• Small degree of variation 



Rubric

www.ecb.europa.eu © 

Model
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Why a structural VAR with time-varying parameters and stochastic 

volatility? 

 To account for structural change, changes in transmission (ZLB, non-

standard MP measures), changes in volatility, etc. 

 Empirical evidence: estimates of time-varying variances and test for 

parameter time-variation

 Time-varying parameter and volatility estimates allows to accurately 

estimate IRFs to announcement shocks in specific months
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Identification
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Impose minimal set of restrictions to identify the announcement shock

A) restrictions

• On impact, the effect of the announcement shock on the actual flow of 

purchases is zero

• All other effects to the announcement shock of interest are unrestricted

B) announcement shocks

• Only the announcement shocks of January 2015 and March 2016 are 

identified

• Role of time-variation in parameters and stochastic volatility essential
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Identification: expected effects of Jan. 2015 ann. shock
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on impact

0 1 2 3

Jan-15 Feb-15 Mar-15 Apr-15

(APP announced) (purchases start)

Eurosystem security purchases 0 0 + & 0<X≤30bn

APP announcement proxy + & 0<X≤30bn

consumer price inflation +

real economic activity +

long-term interest rate -

short-term interest rate -

stock prices +

exchange rate -

NFC credit volumes +

bank lending rate to NFCs -

lagged effects
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Identification: imposed effects of Jan. 2015 ann. shock
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on impact

0 1 2 3

Jan-15 Feb-15 Mar-15 Apr-15

(APP announced) (purchases start)

Eurosystem security purchases 0

APP announcement proxy

consumer price inflation

real economic activity

long-term interest rate

short-term interest rate

stock prices

exchange rate

NFC credit volumes

bank lending rate to NFCs

lagged effects
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Time variation 
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Note: Posterior medians, 16th and 84th percentiles of the residual time-varying variances. 

Stochastic volatility
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Time variation 
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Note: Posterior medians, 16th and 84th percentiles of the residual time-

varying variances. 

Stochastic volatility

Note: The first three columns show the 16%, 50% and 84%

percentiles of the posterior of the trace of the variance-

covariance matrix of the error term of the law of motion of the

parameters of the VAR, while the fourth column shows the

trace of the prior variance-covariance matrix.

Trace test

model 16th perc. 50th perc. 84th perc. trace(Q0)

model with the HICP 0.112 0.154 0.215 0.008

model with Eurocoin 0.995 1.465 2.274 0.083

model with stock prices 0.037 0.052 0.075 0.003

model with the NEER 0.034 0.045 0.067 0.003

model with the yield curve 0.359 0.489 0.686 0.027

model with NFC credit 0.032 0.045 0.066 0.002

model with NFC lending rates 0.487 0.677 1.009 0.040

model with inflation expectations 1.170 1.647 2.367 0.092

model with short-term forward rates 0.158 0.221 0.331 0.012
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Macroeconomic impact: Impulse Response Functions
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IRFs of variables in levels (cumulated changes) to 

the January 2015 APP announcement shock 
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Macroeconomic impact: Impulse Response Functions
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IRFs of variables in levels (cumulated changes) to 

the January 2015 APP announcement shock 
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Macroeconomic impact: Impulse Response Functions
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IRFs of variables in levels (cumulated changes) to 

the March 2016 APP announcement shock 
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Macroeconomic impact: Impulse Response Functions
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IRFs of variables in levels (cumulated changes) to 

the March 2016 APP announcement shock 
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Yield curve impact: Impulse Response Functions
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IRF of slope YC

IRFs of variables in levels (cumulated changes) to 

the January 2015 APP announcement shock 
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Cross-country YC impact: Impulse Response Functions
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IRFs of variables in levels (cumulated changes) to 

the January 2015 APP announcement shock  
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Financial market impact: Impulse Response Functions
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IRFs of variables in levels (cumulated changes) to 

the January 2015 APP announcement shock 

Portfolio 
rebalancing 

channel
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Financial market impact: Impulse Response Functions
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IRFs of variables in levels (cumulated changes) to 

the January 2015 APP announcement shock 

Exchange 
rate 

channel
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Credit market impact: Impulse Response Functions
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IRFs of variables in levels (cumulated changes) to 

the January 2015 APP announcement shock 

Credit 
channel
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Other channels: Impulse Response Functions
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IRFs of variables in levels (cumulated changes) to 

the January 2015 APP announcement shock 

Re-anchoring 
channel

Signalling
channel
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Robustness and conclusions
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Robustness

• Results appear robust across various dimensions

• Alternative APP announcement shock proxy: one-tenth unexpected

• Alternative variables: HICPex, employment, LT & ST yields (GDPw)

• Alternative identification scheme: sign restrictions

Conclusions

• Evidence points to a significant impact of the APP announcements

• Macro: Real economic activity and HICP

• Yield curve: Driven by LT rates, flattening then steepening

• Portfolio rebalancing channel: stock prices

• Exchange rate channel: exchange rates

• Credit channel: NFC credit and bank lending rates
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Thank you



Rubric

www.ecb.europa.eu © 

Background slides
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Yield curve impact: Impulse Response Functions

30

IRF of slope YC

IRFs of variables in levels (cumulated changes) to 

the March 2016 APP announcement shock 
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Financial market impact: Impulse Response Functions

31

IRFs of variables in levels (cumulated changes) to 

the March 2016 APP announcement shock 
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Credit market impact: Impulse Response Functions
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IRFs of variables in levels (cumulated changes) to 

the March 2016 APP announcement shock 
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• Impact of the APP on financial markets

• Altavilla, Carboni and Motto (2015)

• De Santis (2016)
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Model specification
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• TV-VAR a la Cogley-Sargent (2005) and Primiceri (2005)

where

• is a Gaussian white noise with zero mean and covariance

• is a Gaussian white noise with zero mean and covariance

• .

• .

• Structural IRF:

• Structural shock:  

where
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Model estimation
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• Estimation via Bayesian methods, specifically use Gibbs Sampler algorithm as in 

Primiceri (2005) to draw from the joint posterior distribution of model parameters

• Algorithm is iterative: each iteration is done in seven steps and consists in 

drawing a subset of coefficients conditional on a particular realisation of the 

remaining coefficients and then using such a realisation in the conditional 

densities of the remaining coefficients 

• Once algorithm is initialised at some values, under regularity conditions and 

after a burn-in period, iterations on these seven steps produce draws from the 

joint density

• Priors: 

• Priors for initial states are assumed to be normally distributed

• Priors fro hyperparameters are assumed to be distributed as independent 

inverse-Wishart

• Small degree of variation

• Make 20000 repetitions discarding the first 15000 and collecting one out of five draws.  
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Robustness: Alternative proxy for APP announcement
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Eurosystem security purchases and APP announcement proxy
(outstanding amounts, EUR billions)

Source: ECB. 
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Macroeconomic impact: Impulse Response Functions
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IRFs of variables in levels (cumulated changes) to 

the January 2015 APP announcement shock 

BASELINE APP PROXY (50%) ROBUSTNESS APP PROXY (10%)
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Macroeconomic impact: Impulse Response Functions
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IRFs of variables in levels (cumulated changes) to 

the January 2015 APP announcement shock 

BASELINE APP PROXY (50%) ROBUSTNESS APP PROXY (10%)
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Data: Eurosystem balance sheet
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Breakdown of the simplified Eurosystem balance sheet: assets
(outstanding amounts, EUR billions)

Source: ECB. 
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Data: Eurosystem securities held for monetary pol. purposes
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A Breakdown of the Eurosystem purchase programmes
(outstanding amounts, EUR billions)

Source: ECB. 
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Data: Inflation
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Source: ECB. 
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Data: Inflation expectations
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Source: ECB. 
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Data: Real GDP and Eurocoin
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Source: ECB. 
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Data: Employment
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Source: ECB. 
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Data: Stock prices and exchange rates
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Source: ECB. 
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Data: NFC credit markets
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Source: ECB. 
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Data: Long-term interest rates
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Source: ECB. 
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Data: Short-term interest rates

48

Source: ECB. 



Rubric

www.ecb.europa.eu © 

Data: Short-term forward rates
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Source: ECB. 


