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Figure 4 Monetary policy and the credit channel - Recursive counterfactual analysis. GDP responses to a 25 basis point increase in monetary policy rate

a) Countries under sovereign stress
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Note: The charts show the estimated impulse response functions of GDP growth to a 25 basis point monetary policy shock. The responses are computed recursively. The model is first estimated over the sample 2002:Q4-2007:Q3. Subsequent estimations add one quarter at a time
so that the second estimation covers the sample 2002:Q4-2007:Q4 and so on, until the last quarter (2011:Q3) is included. The responses are shown at selected quarters. The black line is the median response estimated from a full system (VAR with 15 variables with the following
ordering: GDP growth, inflation, credit demand for the three categories of loans, bank-lending and borrower’s balance sheet variables for the three categories of loans, EONIA rate (common across countries), long term-interest rates, interbank lending volumes, and long-term ECB
lending, see also Section 3.2). The blue area is a 68% Bayesian credible set around this median. The red line is the response obtained when closing down the broad credit channel (left-hand side) or the credit demand channel (right-hand side). The difference between the black and
the red line is the median amplification effect due to the broad credit or the credit demand channel. The counterfactuals are constructed by using a hypothetical sequence of shocks to the relevant credit variables (the broad credit channel variables defined as the net percentage of
banks that have changed lending conditions and standards that banks apply to borrowers and the credit demand channel variables defined as the net percentage of banks reporting an increase in the demand for loans. These credit variables are from the Bank Lending Survey (BLS),
see also Section 3.1). Results are reported separately for countries under sovereign stress (panel A) and for other countries (panel B).
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Figure 4 Monetary policy and the credit channel - Recursive counterfactual analysis. GDP responses to a 25 basis point increase in monetary policy rate

b) Other countries
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Note: The charts show the estimated impulse response functions of GDP growth to a 25 basis point monetary policy shock. The responses are computed recursively. The model is first estimated over the sample 2002:Q4-2007:Q3. Subsequent estimations add one quarter at a time
so that the second estimation covers the sample 2002:Q4-2007:Q4 and so on, until the last quarter (2011:Q3) is included. The responses are shown at selected quarters. The black line is the median response estimated from a full system (VAR with 15 variables with the following
ordering: GDP growth, inflation, credit demand for the three categories of loans, bank-lending and borrower’s balance sheet variables for the three categories of loans, EONIA rate (common across countries), long term-interest rates, interbank lending volumes, and long-term ECB
lending, see also Section 3.2). The blue area is a 68% Bayesian credible set around this median. The red line is the response obtained when closing down the broad credit channel (left-hand side) or the credit demand channel (right-hand side). The difference between the black and
the red line is the median amplification effect due to the broad credit or the credit demand channel. The counterfactuals are constructed by using a hypothetical sequence of shocks to the relevant credit variables (the broad credit channel variables defined as the net percentage of
banks that have changed lending conditions and standards that banks apply to borrowers and the credit demand channel variables defined as the net percentage of banks reporting an increase in the demand for loans. These credit variables are from the Bank Lending Survey (BLS),
see also Section 3.1). Results are reported separately for countries under sovereign stress (panel A) and for other countries (panel B).
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Figure 5 Decomposing the broad credit channel of monetary policy

Recursive counterfactual analysis. GDP responses to a 25 basis point increase in monetary policy rate

a) Countries under sovereign stress
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Note: The charts show the estimated impulse response functions of GDP growth to a 25 basis point monetary policy shock. The responses are computed recursively. The model is first estimated over the sample 2002:Q4-2007:Q3. Subsequent estimations add one quarter at a time
so that the second estimation covers the sample 2002:Q4-2007:Q4 and so on, until the last quarter (2011:Q3) is included. The responses are reported at selected quarters. The black line is the median response estimated from a full system (VAR with 15 variables with the following
ordering: GDP growth, inflation, credit demand for the three categories of loans, bank-lending and borrower’s balance sheet variables for the three categories of loans, EONIA rate (common across countries), long term-interest rates, interbank lending volumes, and long-term ECB
lending, see also Section 3.2). The blue area is a 68% Bayesian credible set around this median. The red line is the response obtained when closing down the bank lending channel (left-hand side), the balance sheet channel (central) or the demand channel (right-hand side). The
difference between the black and the red lines is the median amplification effect due to the credit or the credit demand channels. The counterfactuals are constructed by using a hypothetical sequence of shocks to the relevant credit variables. The credit variables are from the Bank
Lending Survey (BLS) and are defined as follows: The net percentage of banks that have changed standards due to factors linked to bank balance sheet capacity and competition defines the bank lending channel variable. The net percentage of banks that have changed standards
due to factors linked to firm (household) balance-sheet strength defines the (non-financial) borrower’s balance sheet channel variables. The net percentage of banks reporting an increase in the loan demand define the credit demand channel variables, see also Section 3.1. Results
are reported separately for countries under sovereign stress (panel A) and for other countries (panel B).
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Figure 5 Decomposing the broad credit channel of monetary policy

Recursive counterfactual analysis. GDP responses to a 25 basis point increase in monetary policy rate

b) Other countries
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Note: The charts show the estimated impulse response functions of GDP growth to a 25 basis point monetary policy shock. The responses are computed recursively. The model is first estimated over the sample 2002:Q4-2007:Q3. Subsequent estimations add one quarter at a time
so that the second estimation covers the sample 2002:Q4-2007:Q4 and so on, until the last quarter (2011:Q3) is included. The responses are reported at selected quarters. The black line is the median response estimated from a full system (VAR with 15 variables with the following
ordering: GDP growth, inflation, credit demand for the three categories of loans, bank-lending and borrower’s balance sheet variables for the three categories of loans, EONIA rate (common across countries), long term-interest rates, interbank lending volumes, and long-term ECB
lending, see also Section 3.2). The blue area is a 68% Bayesian credible set around this median. The red line is the response obtained when closing down the bank lending channel (left-hand side), the balance sheet channel (central) or the demand channel (right-hand side). The
difference between the black and the red lines is the median amplification effect due to the credit or the credit demand channels. The counterfactuals are constructed by using a hypothetical sequence of shocks to the relevant credit variables. The credit variables are from the Bank
Lending Survey (BLS) and are defined as follows: The net percentage of banks that have changed standards due to factors linked to bank balance sheet capacity and competition defines the bank lending channel variable. The net percentage of banks that have changed standards
due to factors linked to firm (household) balance-sheet strength defines the (non-financial) borrower’s balance sheet channel variables. The net percentage of banks reporting an increase in the loan demand define the credit demand channel variables, see also Section 3.1. Results
are reported separately for countries under sovereign stress (panel A) and for other countries (panel B).
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Figure 6 Decomposing the credit channel of monetary policy: impact of size

Recursive counterfactual analysis. GDP responses to a 25 basis point increase in monetary policy rate

a) Countries under sovereign stress
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Note: The charts show the estimated impulse response functions of GDP growth to a 25 basis point monetary policy shock. The responses are computed recursively. The model is first estimated over the sample 2002:Q4-2007:Q4. Subsequent estimations add one quarter at a time
so that the second estimation covers the sample 2002:Q4-2008:Q1 and so on, until the last quarter (2011:Q3) is included. The responses are reported at selected quarters. The black line is the median response estimated from a full system (VAR with 15 variables with the following
ordering: GDP growth, inflation, credit demand for the three categories of loans, bank-lending and borrower’s balance sheet variables for the three categories of loans, EONIA rate (common across countries), long term-interest rates, interbank lending volumes, and long-term ECB
lending, see also Section 3.2). The blue area is a 68% Bayesian credible set around this median. The blue line is the response obtained when closing down the transmission through large banks of the bank lending channel (left-hand side), the balance sheet channel (central) and the
demand channel (right-hand side). The green line is the response obtained when closing down the transmission of the three channels through small banks. The difference between the black and the red or green lines is the median amplification effect due to the credit or the demand
channel through large or small banks. The counterfactuals are constructed by using a hypothetical sequence of shocks to the relevant credit variables. The credit variables are from the Bank Lending Survey (BLS) and are defined as follows: The net percentage of small and large
banks that have changed standards due to factors linked to bank balance sheet capacity and competition defines the bank lending channel variable. The net percentage of small and large banks that have changed standards due to factors linked to firm (household) balance-sheet
strength defines the (non-financial) borrower’s balance sheet channel variables. The net percentage of small and large banks reporting an increase in loan demand define the credit demand channel variables, see also Section 3.1. Results are shown separately for countries under
stress (panel A) and for the other countries (panel B).
40




Figure 6 Decomposing the credit channel of monetary policy: impact of size

Recursive counterfactual analysis. GDP responses to a 25 basis point increase in monetary policy rate

b) Other countries
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Note: The charts show the estimated impulse response functions of GDP growth to a 25 basis point monetary policy shock. The responses are computed recursively. The model is first estimated over the sample 2002:Q4-2007:Q4. Subsequent estimations add one quarter at a time
so that the second estimation covers the sample 2002:Q4-2008:Q1 and so on, until the last quarter (2011:Q3) is included. The responses are reported at selected quarters. The black line is the median response estimated from a full system (VAR with 15 variables with the following
ordering: GDP growth, inflation, credit demand for the three categories of loans, bank-lending and borrower’s balance sheet variables for the three categories of loans, EONIA rate (common across countries), long term-interest rates, interbank lending volumes, and long-term ECB
lending, see also Section 3.2). The blue area is a 68% Bayesian credible set around this median. The blue line is the response obtained when closing down the transmission through large banks of the bank lending channel (left-hand side), the balance sheet channel (central) and the
demand channel (right-hand side). The green line is the response obtained when closing down the transmission of the three channels through small banks. The difference between the black and the red or green lines is the median amplification effect due to the credit or the demand
channel through large or small banks. The counterfactuals are constructed by using a hypothetical sequence of shocks to the relevant credit variables. The credit variables are from the Bank Lending Survey (BLS) and are defined as follows: The net percentage of small and large
banks that have changed standards due to factors linked to bank balance sheet capacity and competition defines the bank lending channel variable. The net percentage of small and large banks that have changed standards due to factors linked to firm (household) balance-sheet
strength defines the (non-financial) borrower’s balance sheet channel variables. The net percentage of small and large banks reporting an increase in loan demand define the credit demand channel variables, see also Section 3.1. Results are shown separately for countries under
stress (panel A) and for the other countries (panel B).
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Figure 7 Effects of interbank transactions on long-term central bank liquidity (LTRO)

Recursive panel estimates
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Note: The chart reports the recursive estimates of the coefficients of the interbank transaction volumes (among the EONIA panel banks) in a regression where
the left-hand side variable is the liquidity provided in the long term refinancing operations (LTROs) by the central bank. Additional control variables are: GDP

growth, inflation, credit demand for the three categories of loans, bank-lending and borrower’s bal
rate and long term-interest rates. All explanatory variables are lagged by one quarter. The red line i
the blue line for the other countries. The dotted lines mark the 68% confidence interval.
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Figure 8 Effects of long-term central bank liquidity (LTROs) on lending conditions

and credit demand

Recursive panel estimates
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Note: The chart reports recursive estimates of the coefficients of the liquidity provided in the long term refinancing operations (LTROs)
by the central bank in two different set of regressions where the left-hand side variables are respectively: (1) the net percentage of banks
that have changed lending conditions and standards that they apply to borrowers and 2) the net percentage of banks reporting an increase
in the demand for loans from all borrowers. These credit variables are from the Bank Lending Survey (BLS). Additional control variables
are: GDP growth, inflation, EONIA rate and long term-interest rates. All explanatory variables are lagged by one quarter. The red line is
the estimated coefficient for the set of countries under sovereign stress; the blue line for the other countries. The dotted lines mark the 68%
confidence interval.
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APPENDIX

Questions from the Survey and variables used in the analysis

Question

Factors affecting decision

Variables used in the analysis

Measures

Lending conditions and standards

Over the past three months, how have
your bank’s credit standards as applied to
the approval of loans...

or credit lines to enterprises changed?
Q1)

to households for house purchase
changed? (Q8)

to households for consumer credit and
other lending changed? (Q8)

Broad credit channel variable
for:

business loans

mortgage loans

consumer loans

Net percentage is equal to the
difference between the sum of
banks answering “tightened
considerably” and “tightened
somewhat” and the sum of banks
answering “eased somewhat”
and “eased considerably” in
percentage of the total number
of banks.

Factors affecting lending conditions

Q2: Over the past three months, how have
the following factors affected your bank’s
credit standards as applied to the approval
of loans or credit lines to enterprises?

Q9: Over the past three months, how
have the following factors affected your
bank’s credit standards as applied to the
approval of loans to households for house
purchase?

Q11: Over the past three months, how
have the following factors affected your
bank’s credit standards as applied to the
approval of consumer credit and other
lending to households?

A Costs of funds and [bank]
balance sheet constraints

B Pressure from competition
[from banks and other financial
intermediaries]

C Perception of risk

Costs related to your bank’s
capital position

Your bank’s ability to access
market financing

Your bank’s liquidity position
Competition from other banks
Competition from non-banks

Competition from market
financing

Expectations regarding general
economic activity

Industry or firm-specific outlook

Risk on the collateral demanded
(for business and consumer
loans)

Housing market prospects (for
mortgage loans)

Creditworthiness of consumers
(for consumer loans)

Bank lending channel variable is
the average of the net percentage
of banks answering A and B

(non-financial) Borrower’s
balance sheet channel variable is
the average of the net percentage
of banks answering C

Net percentage is equal to the
difference between the sum of
the banks answering “contributed
considerably to tightening”

and “contributed somewhat to
tightening” and the sum of the
banks answering “contributed
somewhat to easing” and
“contributed considerably to
easing” in percentage of the total
number of banks

Demand for loans

Over the past three months, how has

the demand for loans or credit lines to
[enterprises (Q4), households (Q13)]
changed at your bank, apart from normal
seasonal fluctuations?

Credit demand variable for:
business loans
mortgage loans

consumer loans

Net percentage is equal to the
difference between the sum of
the banks answering “increased
considerably” and “increased
somewhat” and the sum of the
banks answering “decreased
somewhat” and “decreased
considerably” in percentage of the
total number of banks

Source: ECB and national central banks. See http://www.ecb.europa.eu/stats/money/surveys/lend/html/index.en.html for a full description of the survey

Note: Q* indicate the number of that question in the Bank Lending Survey

Note on confidentiality: some of the data are not publicly available, in particular the complete panel of responses from the BLS are the country level

Definition Source Sample Transformation
GDP Eurostat 2002:Q4-2011:Q3  year-on-year growth rate
GDP deflator Economic Outlook (OECD) 2002:Q4-2011:Q3  year-on-year growth rate
Interbank lending volumes European Banking Federation (EBF) 2002:Q4-2011:Q3 year-on-year change
(EONIA panel banks)
EONIA rates ECB: Euro Interbank Offered Rate 2002:Q4-2011:Q3  year-on-year change
Long term government bond yields MEI : Main Economic Indicators (OECD)  2002:Q4-2011:Q3 year-on-year change
Long-term central bank liquidity ECB 2002:Q4-2011:Q3  liquidity over bank total assets by country
(3-month to 1-year maturity)
Bank total assets ECB 2002:Q4-2011:Q3  level

Note on confidentiality: Some of the data are not publicly available, in particular the interbank lending volumes of the EONIA panel banks and the EONIA rates.
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Table A.3 Correlation matrices of the reduced-form residuals

All countries
GDP . d(;::::d difﬁfffd d(;:::d Bank “i’(:;% Bank mg:;,s Bank m%:ef;,s EONIA ‘e"l‘-‘?r;"' Interbank kz:'ﬁ
g T b oo (U5 Me e e e Tl e o
ness gage sumer business mortgage sumer yields liquidity
GDP growth 1
Inflation 0.064 1
Credit demand for business 0.003  0.064 1
Credit demand for mortgage -0.105  0.061 0.148 1
Credit demand for consumer 0.011 0.090  0.153  0.249 1
Bank lending variable business -0.038  0.025 -0.060 -0.117 -0.058 1
Borrower’s balance sheet variable business -0.114  -0.099 -0.218 -0.166 -0.058  0.419 1
Bank lending variable mortgage -0.035  0.027 -0.159 -0.100 -0.196  0.295 0.195 1
Borrower’s balance sheet variable for mortgage 0.079  0.020 -0.133 -0.256 -0.175 0.180 0286 0.314 1
Bank lending variable consumer 0.049  0.000 -0.114 -0.102 -0.165  0.205 0.103 0.511 0.209 1
Borrower’s balance sheet variable consumer 0.129  -0.002 0.009 -0.188 -0.185 0234 0.167 0.076  0.507  0.120 1
EONIA rate 0.410  0.092 -0.058 -0.168 -0.024 0.057 -0.083 0.017  0.043  0.078 0.113 1
Long term government bond yields 0.079  -0.050 0.052 -0.014 0.028 0.040 -0.100 0.155 -0.005  0.061 0.037  0.192 1
Interbank lending volumes -0.007 -0.082  0.080  0.003  -0.082  0.021 0.035  -0.028 0.044  0.082  0.043  0.022  0.032 1
Long-term central bank liquidity (LTRO) 0.019  0.015 -0.039 -0.049 -0.034 0.039  0.055 0.124  0.041 0.086  0.028 -0.002 0228 -0.096 1
Countries under sovereign stress
GDP growth 1
Inflation 0.122 1
Credit demand for business -0.018  0.084 1
Credit demand for mortgage -0.047  0.080 0.088 1
Credit demand for consumer -0.032  0.113 0.134  0.264 1
Bank lending variable business 0.035 -0.025 -0.027 -0.063  0.095 1
Borrower’s balance sheet variable business -0.020 -0.180 -0.252  -0.142  -0.069  0.464 1
Bank lending variable mortgage 0.099  0.015 -0.151 -0.129 -0.196  0.295 0.202 1
Borrower’s balance sheet variable for mortgage 0200  0.053 -0.129 -0.299 -0.230 0.130 0277  0.370 1
Bank lending variable consumer 0.045  0.068  0.071 -0.010 -0.132 0.168 -0.013 0468  0.186 1
Borrower’s balance sheet variable consumer 0206 -0.009 -0.084 -0.265 -0.236 0388 0350 0.275  0.556  0.244 1
EONIA rate 0297  0.043 -0.072 -0.161  0.016  0.093 0.027  0.159  0.117 0204  0.154 1
Long term government bond yields 0.045 -0.053  0.068  0.085 0.106  0.011  -0.026  0.233 0.044  0.071 -0.011  0.239 1
Interbank lending volumes -0.003  -0.088  0.057 -0.003 -0.168 -0.007 0.077 -0.014 0.104 0213  0.102  0.071 0.032 1
Long-term central bank liquidity (LTRO) -0.011  0.050 -0.062  0.023  -0.083  0.105 -0.035 0.181 0.033  -0.031  0.137  0.099  0.367 -0.062 1
Other countries
GDP growth 1
Inflation 0.041 1
Credit demand for business 0.045 0.032 1
Credit demand for mortgage -0.095  0.031 0.176 1
Credit demand for consumer 0.111 0.058  0.184  0.199 1
Bank lending variable business -0.127 ~ 0.057  -0.109 -0.172  -0.162 1
Borrower’s balance sheet variable business -0.192  -0.063  -0.210 -0.230 -0.052  0.434 1
Bank lending variable mortgage -0.145  0.067 -0.145 -0.084 -0.210  0.291 0.227 1
Borrower’s balance sheet variable for mortgage  -0.150  -0.007  -0.110  -0.199  -0.098  0.264 0332  0.301 1
Bank lending variable consumer 0.037 -0.018 -0229 -0.185 -0.172 0276 0230  0.538  0.293 1
Borrower’s balance sheet variable consumer -0.050  0.037  0.142 -0.072 -0.090 0.090 0.010 -0.101 0.372  0.029 1
EONIA rate 0463  0.195 -0.012 -0.097 -0.018 0.014 -0.143 -0.122 -0.110 -0.042  -0.028 1
Long term government bond yields 0.140  0.009 0.077 -0.135 -0.012 0.092 -0.203 0.025 -0.120 -0.053  0.029  0.093 1
Interbank lending volumes -0.016  -0.071  0.129  -0.006 -0.029  0.074  0.016 -0.065 -0.014 -0.046 0.026  -0.054  0.009 1
Long-term central bank liquidity (LTRO) 0.021 0.022  -0.038 -0.077 0.006 0.049 0.086 0.134 0.098 0.134 -0.004 -0.063 0.139 -0.109 1
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Figure Al Response of GDP growth with alternative identification schemes

One-standard deviation monetary policy shock

All countries. Full sample
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Note: The charts show the estimated impulse response functions of GDP growth to a one standard deviation monetary policy
shock. The blue line shows the estimated impulse response function from a VAR model with a Choleski structure where the
macro, financial and credit variables are included with the following ordering: GDP growth, inflation, credit demand for the three
categories of loans, bank-lending and borrower’s balance sheet variables for the three categories of loans, EONIA rate (common
across countries), long term-interest rates, interbank lending volumes, and long-term ECB lending (see Section 3.2 for further
details). The red line shows the estimated impulse response functions from a VAR model with sign restrictions (see Section 3.2
for details). The credit variables are from the Bank Lending Survey (BLS) and are defined as follows: The net percentage of banks
that have changed standards due to factors linked to bank balance sheet capacity and competition defines the bank lending channel
variable . The net percentage of banks that have changed standards due to factors linked to firm (household) balance-sheet strength
defines the (non-financial) borrower’s balance sheet channel variable (see Section 3.1 for further details). The surface responses
are computed using the full sample of data (2002:Q4 to 2011:Q3) up to 16 quarters ahead.
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