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THE BANK OF ITALY ECONOMETRIC MODEL:
AN UPDATE OF THE MAIN EQUATIONSAND MODEL ELASTICITIES

by Guido Bulligan, Fabio Busetti, Michele Caivano, Pietro Cova,
Davide Fantino, Andrea Locarno and Lisa Rodano*

Abstract

The Bank of Italy quarterly econometric model (BIQM) is a large-scale ‘semi
structural’ macro-econometric model. It tries to strike the right balance between theoretical
rigour and statistical fit to the data. This paper provides an update of the features and the
properties of the model, focussing on the empirical estimates of its main equations and on
the system responses to various shocks; interactions and feedback mechanisms between the
financial and the real side of the economy are also illustrated. The BIQM is primarily used to
produce macroeconomic forecasts, but it is also employed — in conjunction with other tools —
for evaluating the impact of monetary and fiscal policy options and for counterfactual
analyses. Examples of the types of macro-economic analyses carried out with the model are
provided.

JEL Classification: C30, E10, E17.
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1. Introduction’

Econometric models are routinely employed by central banks in a variety of contexts. For example,
macroeconomic forecasts are mostly, although not exclusively, based on economic scenarios derived from
models simulations; models are also a valuable tool for assessing the impact of alternative policy options; a
measure of uncertainty around predicted economic developments can be derived from their probabilistic
structure; they can further be used to construct counterfactual scenarios, e.g. to evaluate the economic impact of
past events (such as an international crisis) by artificially replacing the actual developments with alternative
hypothetical assumptions. Several models are typically available for macroeconomic analyses in any given

organisation, some of them being more appropriate for forecasting activities, others for policy evaluation.

The Bank of Italy, similarly to other institutions, also relies on a number of tools. The main macro-econometric
models employed at the Bank of Italy, which include the quarterly econometric model for the Italian economy,
dynamic general equilibrium models and models for short-term forecasting, are succinctly described at

www.bancaditalia.it/compiti/ricerca-economica/modelli-macroeconomici/index.html. ~ This  paper
presents the main features of the one used primarily to produce macroeconomic projections? and assess the

impact of macroeconomic policies.

The Bank of Italy quarterly econometric model (BIQM) is a large-scale ‘semi structural’ macro-econometric
model (with 750 endogenous variables, of which 95 are generated by stochastic equations, the others by
identities) that tries to strike the right balance between theoretical rigour and statistical fit to the data. It is a
descendant of the model developed in the eighties by a team led by Ignazio Visco, with the scientific guidance of
the late Albert Ando; see Banca d’Italia (1986) and Galli et al. (1990). Since then the model has continuously
evolved to take account, among else, of changed institutional frameworks, alternative expectation formation
mechanisms and policy rules, several interactions and feedbacks between the financial and the real side of the
economy. This paper provides an update of the features and properties of the latest version of the model,
focussing on the empirical estimates of its main equations and the system responses to various shocks. It also
updates and expands the description of Busetti et al. (2005).

One distinctive feature of the new version of the BIQM is the interaction between cyclical conditions, borrowing
costs and solvency rates of households and firms, which introduces a (non-linear) feedback mechanism between
the financial sector and the real economy. The model also contains a block of stochastic equations and identities
tracking banks’ profits and capital, as a function of developments in the credit market and of economic and
financial strengths of the private sector. Supply and demand in the housing market are also fully modelled,
yielding to significant repercussions of house prices on the real economy. Certain macroprudential issues can
thus be tackled within the BIQM, allowing a comprehensive understanding of their impact on the Italian

economy.

The BIQM is however primarily employed to produce the macroeconomic projections that are regularly
published by the Bank of Italy, as well as the Italian projections that enter the coordinated euro area projection
exercises released during the June and December meetings of the Governing Council of the European Central
Bank.> The model is also used, in connection with other tools, for evaluating the impact of economic policy

options, for counterfactual analyses and for assessing the effects of monetary and macroprudential measures on

! We thank Stefano Siviero and two anonymous referees for insightful comments and suggestions.

2 The medium term macroeconomic projections produced by the econometric model desctibed in this paper build up on
‘forecast initial conditions’ set on the basis of the information provided by a large number of data, which are filtered using a
vatiety of nowcasting tools developed at the Bank of Italy; see e.g. Baffigi et al. (2004), Bencivelli et al. (2012), Marcellino et
al. (2010).

3 See European Central Bank (2016) for a description of the procedures employed to construct the Eurosystem’s projection
exercises based on contributions from the staff of the ECB and of the euro-area national central banks. Projections for the
Ttalian ~ economy  released  for  the  coordinated  exercises  are  available at  the  webpage
http://www.bancaditalia.it/pubblicazioni/proiezioni-macroeconomiche/index.html.




the aggregate banking sector. The results of these analyses are frequently presented in official publications and in
research and policy papers of the Bank of Italy.

The paper proceeds as follow. Section 2 gives an overview of the structure of the model, distinguishing between
supply and demand side features. The theoretical and empirical properties of the main equations* (GDP
components, employment, wages and prices) are discussed in section 3. Section 4 reports the model responses to
the following shocks: monetary and fiscal policy, foreign demand, exchange rate, oil price. Examples of the types
of macroeconomic analyses carried out with the model are provided in section 5. An appendix contains: (i) the
econometric estimates of the main stochastic equations, (ii) detailed tables of model responses to the shocks
described in section 4.

2. An overview of the structure of the model

As is generally the case for semi-structural macro-econometric models, in the long run the BIQM shares the
theoretical properties of a neoclassical growth model, with output growth determined by factor endowments and
technical progress, while in the short run it behaves according to Keynesian principles, with output mainly driven
by aggregate demand fluctuations. In equilibrium, when no shocks take place, all adjustment processes are
completed and expectations are fulfilled and the model is consistent with a full-employment economy, in which
all real variables grow according to (a combination of) the (exogenous) rate of increase of population and

technical progress. Inflation is constant and consistent with the equilibrium level of employment.

The production side of the economy is characterized by oligopolistic markets in which firms take production
costs as given and choose the appropriate level of labour and capital which will be converted into output

according to a constant return-to-scale technology. The price of output is set as a mark-up over marginal cost.

Consumers formulate their spending plans according to the life-cycle hypothesis, taking into account their
income and net wealth, and real interest rates. Savings finance capital accumulation, to expand the production
capacity, with relative prices of labour and capital ensuring that the amount of savings is exactly equal to the
capital needs and that the labour market is in equilibrium.

In the short run, a number of rigidities and adjustment processes affect equilibrium outcomes: delivery lags and
other costs of changing the capital stock; sticky prices and wages; expectation errors.

The BIQM separately describes the public and the private sector; within the latter, it distinguishes among energy,
agriculture and the rest. As to expectation formation mechanisms, extensive use is made of survey data.
Although they can be set in a model-consistent way, inflation expectations are normally backward looking and
modelled under the assumption that agents relate future inflation to the same variables affecting actual inflation
in the BIQM, namely commodity and foreign goods prices, nominal exchange rates and domestic cost pressures.
All equations in the model are estimated by limited-information techniques, mostly ordinary least squares.> A
small set of parameters are calibrated. A detailed account of the basic structure of the model is Banca d’Italia
(1986). Descriptions of the properties of past versions of the model are contained in Galli et al. (1990),
Tertlizzese (1994), Siviero (1995), Busetti et al. (2005).

2.1. The supply side

In the BIQM firms decide on: (i) future capacity output; (i) production inputs needed for fulfilling the desired
expansion in capacity output; (iii) the price of output.

4 A list with all the equations and variables of the BIQM is available on the Bank of Italy website; cf.
https://www.bancaditalia.it/compiti/ticerca-economica/modelli-macroeconomici.
5 The softwate package used for estimation and simulation of the model is Speakeasy/Modeleasy+.
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The desired addition to capacity depends on firms’ expectations about future demand, which are assumed to be
adaptive, based on past and current demand developments. Once future capacity output has been set, production
factors are chosen so as to minimise costs. In the BIQM, technology has a putty-clay nature: the assumption is
that there exists a continuum of capital goods, each requiring a different and unmodifiable amount of labour to
be operational; after installation, ie. when firms have irreversibly decided which specific capital good to
purchase, factor proportions can no longer be changed, regardless of fluctuations in their prices: capital is no
longer malleable and can only be used with the amount of labour it was designed to be combined with. This is
equivalent to specify a traditional production function only for the increase in capacity output, which is obtained
with the new machines and the associated labour input. Such function is assumed to be of the Cobb-Douglas
type with labour-augmenting technological progress. The solution to the cost minimization problem leads to a
demand for new capital goods that is proportional to the desired additional capacity output, with the factor of
proportionality given by the optimal capital/output ratio; the latter is a function of the relative prices of capital
and labour. In formal terms, the conditions for optimal capital-output ratio and investment demand may be
written as follows:

If = k{AYf

2.1.1)
Y4
k* — 1-a Wt(l‘l'.g)
t a Ck,t
where If is planned investment at time t, k; is the optimal capital/output ratio, AYE, ; is the desired additional
capacity output, W; and Cy ; are, respectively, the nominal cost of labour and capital, g is the exogenous rate of
growth of technical progress and & is the labour share in the production function. Similarly, labour demand

associated with the desired increase in capacity output, AL¢, and the optimal labour/output ratio, lf, are given by:
AL,(1+ g)*" = [FAY,
(2.1.2)

Ir = (L Cret )1‘“‘

t 1-a Wp(1+g)~t
Equations (2.1.1) and (2.1.2) define factors’ demand along a balanced growth path. In the short run a number of
rigidities (such as delivery lags in the installation of new machinery and discrepancies between realized and
expected production) causes investment and employment dynamics to differ from those equilibrium values. In

section 3 more details will be provided about the empirical specification of the investment and employment

equations, where such short-run features are modelled.

Factor prices, which determine the optimal mix between capital and labour needed to increase capacity output,
depend on a number of determinants. The labour cost W represents compensation per employee (gross wage

. . Lo r1t+68k)(1-F
plus social contributions) and the cost of capital is defined as Cy; = %, where p;; denotes the

price of one unit of capital, 77, is the after-tax real interest rate and 8y, is the depreciation rate of capital, T is the
tax rate and F is the present discounted value of fiscal depreciation allowances. The nominal component of the
interest rate is a weighted average of the cost of credit (net of taxes) TLI\,It and of the opportunity cost of self-
financing TSA{?,t-

As to supply prices, the key assumption is that firms operate in an oligopolistic market and set their price as a
mark-up over average minimum cost:

Py,t = l"ltULCt (213)

where Py, ¢ is the value added deflator, ULC; denotes average unit labour cost, which proxies for the marginal

cost, and 4 is the mark-up. The latter is in turn affected by competitive pressures from foreign producers and
cyclical conditions on the domestic market (see section 3.5).
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2.2. The demand side

On the demand side, it is assumed that households set their consumption plans according to a simple life-cycle
model. As argued in Ando and Modigliani (1963), after aggregating across houscholds, total consumption Cy can
be written as a linearly homogeneous function of real labour income YL;and private wealth Wp ., C; =
ByYL: + ,BV?,_th’t_l, where B, and ﬁ‘ﬁ’,,t denote the marginal propensity to consume income and wealth, the
latter being a (generally increasing) function of the real interest rate. This relationship can be equivalently
expressed in terms of aggregate disposable income Y; = YL; + 1 :Wp +_4, where 1¢ ¢ denotes the rate of return
of private wealth. It follows that:

Ce = ByYe + Pw,eWp -1 (2.2.1)

where By = Bo: — Bytc,: This is the long-run relationship driving consumption demand in the BIQM;® the
short-run adjustment is modelled as an Error Correction Mechanism (see section 3). Note that consumers
compute their life-time resources without anticipating the need for the government to satisfy a long-run solvency
condition; hence Ricardian equivalence does not hold and the stock of public debt is perceived to be part of total
wealth.

As regards equipment investment, it is determined on the basis of the firms’ demand for productive capital, as
described in the previous subsection; construction investment is separately modelled for commercial and
residential buildings (see subsection 3.2). While the commercial component is specified according to a standard
error-correction framework, with private-sector value added and the bank lending rate (in real terms) as
explanatory variables, residential investment depends on: (i) a profitability measure, proxied by the ratio of
market prices and construction costs, (i) financing constraints, (iii) population developments. House prices ate
pinned down by the equilibrium between supply and demand for dwellings, with the latter determined on the
basis of a portfolio allocation decision.

Exports are modelled in terms of standard determinants: foreign demand (with unit long-run elasticity) and
competitiveness (see subsection 3.3). Imports are likewise driven by an absorption variable, which takes into
account the different import content of the various aggregate demand components, and relative prices.

Government consumption in nominal terms is the sum of total compensation of public-sector employee and
intermediate consumption: the former is linked to compensation per employee in the private sector and to public
employment; in equilibrium, the latter grows in line with nominal GDP.”

Implicit price deflators for the main demand components are assumed to be homogeneous of degree 1 (in the
long run) in supply prices, which include the deflator of the value added of the private sector and import prices;
fiscal factors, such as indirect tax rates, excise taxes and administered prices, are explicitly taken into account in
modelling demand prices.

The next section provides a detailed account of the empirical specification of the main equations of the BIQM
and presents the single-equation short and long-run properties (i.e. the dynamic multipliers) of each of them.

¢ Dividing both sides by Wp;_1, and assuming linearity of B, the ‘equilibrium’ condition can be rewtitten as w =
: . Pt-1

p EY— + @y + ay7¢y; this is the form that appears in the empirical estimates presented in section 3.
Y Whe 0 17ct

7 In actual macroeconomic projections Government consumption is treated as exogenous, calibrated using information
contained in the Budget Law.
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3. Properties of the main equations and blocks

This section presents the empirical specification and the dynamic properties of the most relevant equations of
the BIQM. Regarding the long-run properties, all equations are specified so as to ensure convergence to a steady-
state growth path: demand components driven by domestic economic activity have unit elasticity with respect to
output or variables growing in the long run at the same rate as output (e.g. disposable income); given price
competitiveness, exports increase one-to-one with foreign demand; prices and wages show no-money illusion,
with the latter growing, in real terms, with trend productivity; capital and labour (in efficiency units) move in line
with domestic value added.

3.1. Consumption

The equation modelling households’ economic consumption® postulates a dynamic adjustment with an error
correction mechanism around the long-run equilibrium (2.2.1):

d
AlogC, = ay + a;AlogCe_q + ayAlogY® + as Wct_l +a, Yo AsTc -1 (3.1.1)
2

P.t—2 Wp -

where Cy is economic consumption, ¥ is disposable income of the private sector? (both variables are in real
terms), 7o is the real interest rate (the average yield of longer term Government bonds minus expected

inflation). See <EQ1> in Appendix A for the estimates of the coefficients of the equation.

Regarding the dynamic properties of the equation, figure 1 shows the response of consumption (as a percentage
deviation from the baseline levels) to a permanent increase by 1 per cent in real disposable income and in real
wealth and to a permanent increase of 100 basis points in the real interest rate, over a ten-year horizon.

HOUSEHOLDS' CONSUMPTION

0.6 0.0
0.5 0.2
04 -0.4
0.3 0.6
0.2 0.8
0.1 -1.0
0.0 1.2
0 1 2 3 4 5 6 7 8 9 10
==Real disposable income (1%) ==Wealth (1%) Real interest rate (100 b.p.; right axis)

FIGURE 1. DYNAMIC RESPONSE OF THE HOUSEHOLDS’ CONSUMPTION
TO PERMANENT SHOCKS IN ITS DETERMINANTS.

The elasticity of consumption to income is about 0.6 in the long run, 0.4 that to wealth; they sum to unity, to
ensure consistency with a steady-state growth path; see equation (2.2.1). The adjustment is gradual and subdued
in the first year, due to consumption smoothing, but almost complete after three years. The savings ratio thus
exhibits a pro-cyclical behaviour, in line with the historical patterns. The semi-elasticity of consumption to the

8 Economic consumption is defined as spending on non-durables plus the fraction of durables consumed in the quarter,
measured by the (real) interest rate times the stock of durables. The BIQM includes a separate equation for modelling (the
share of) spending on durables as a stock adjustment process, driven by the real long-term interest rate, relative prices and
demographic factors.

9 In the BIQM the balance sheets of households and firms are consolidated, hence in the consumption equation disposable
income and wealth refer to the private sector as a whole.
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real interest rate is about -0.9 in the long run. The nominal disposable income includes the so-called Hicksian
correction (HC;), which captures the capital losses (or the lower capital gains) on financial wealth due to inflation:

HC, = ﬁtwf{vt_l

where ¢ is the percentage change of the non-durables consumption deflator recorded on average in the latest
four quarters and Wflyt is the stock of financial wealth. Hence a change in inflation affects consumption through
two channels: first, everything else being equal, higher (lower) inflation reduces (increases) the purchasing power
of nominal income; second, it reduces (increases) nominal disposable income through the Hicksian correction.
The size of the latter effect is not negligible: a sustained increase of 1 per cent in inflation, through this channel
only, translates into lower households spending by about 0.3 per cent (cumulatively after two years).

3.2. Investment and the housing market

As shown in section 2, in equilibrium firms’ demand for productive capital in the long run is given by the
expression If = k;AYE ;, stating that investment is proportional to the desired addition to capacity output, with
the factor of proportionality (the capital-output ratio) being a function of relative factor prices. Allowing for
demand expectations and delivery and implementation lags of capital goods, the desired addition to capacity can
be proxied by a distributed lag on the actual output and the optimal capital-output ratio:

q q+1
Iy = Z Brike—i-1Ye—i + Z Baike—iYi—
i=0 i=1

where Y; is the value added of the private sector, whose weighted lags proxy for expected demand. Typically, the
coefficients fB;; are positive and the coefficients f,; are negative; both result from the convolution of
expectations and delivery lags.!? Taken together, these coefficients imply that the response of investment to
output displays the familiar accelerator shape, overshooting in the short term the long-run response, while the
response to the capital-output ratio is smooth and monotone (see below).

The empirical specification of the equipment investment equation includes additional terms aimed at tracking
more closely the short-run behaviour, such as business climate, firms’ uncertainty and changes in real bank
lending rates:!!

Aiy e =ap + al(iM,t—l — ki — )’t—1) + ¥ ay Ay + azAbcy + ajunc, + asAr (3.2.1)

where i, is equipment investment, K¢ the optimal capital-output ratio (function of the user cost of capital and
compensation pet employee), ¥¢ the value added of the private sector, all in logarithmic terms, while bc; and
unc; are indicators of business confidence and uncertainty,!> respectively. Finally, 77 ; is the real bank lending
rate to non-financial corporations. See <EQ2> in Appendix A for the estimates of the coefficients.

Figure 2 displays the response of equipment investment to: (i) a permanent increase of 1 per cent in the value
added of the private sector, (ii) a permanent decrease by 100 basis points of the user cost of capital (excluding
the term Arp ), (iii) a temporary shock to uncertainty, for two years, with magnitude similar to that observed
during the Great Recession of 2008-09. The response to a value added shock is found to reach a peak at the end

10 See Parigi and Siviero (2001) for a detailed derivation of the equipment investment equation of the Bank of Italy’s model.
1A version of equation (3.2.1) allowing for the possibility of investment being hampered by constraints in credit supply has
been employed in the assessment of the impact of financial and banking tensions during the financial crisis of 2008-09 and
the sovereign debt crisis of 2011-12; see Panetta and Signoretti (2010), Caivano et al. (2011), Busetti et al. (2016).
12 See Busetti et al. (2016) for the definition and properties of the uncertainty indicator used in the investment equation. In
that paper a slightly different model was considered, including among short-run determinants also a proxy for credit supply
restrictions. The dynamic response to investment to the other shocks are however broadly in line with those presented in
figure 2.
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of the third year, when the elasticity of investment to output is about 2.9; thereafter it moves towards the long-
run value of 1. A permanent rise of 100 basis points in the real user cost of capital has a gradual and prolonged
negative impact on investment, peaking at about 5 per cent after ten years (4 after five years). A worsening of
uncertainty of a similar magnitude of that observed during the crisis of 2008—09 curbs investment sizeably, by
about 5 per cent at the peak, which occurs after two years.

EQUIPMENT INVESTMENT

3.0 0.0
25 -1.0
20 2.0
§ \ 3.0
1.0 -4.0
0.5 5.0
0.0 -6.0
0 1 2 3 4 5 6 7 8 9 10
«==\/alue added of private sector (1%) ==User cost of capital (100 b.p.; right axis)

Uncertainty (crisis 2008; right axis)

FIGURE 2. DYNAMIC RESPONSE OF EQUIPMENT INVESTMENT TO
PERMANENT SHOCKS IN OUTPUT AND USER COST OF CAPITAL AND A
TEMPORARY SHOCK TO UNCERTAINTY.

As regards construction investment, in the BIQM the residential and commercial components are separately
modelled. Investment in commercial buildings co-moves in the long run with the value added of the private
sector, with unit elasticity, with the real interest rate and business confidence as additional determinants. A
standard ECM-type equation is adopted in the empirical specification.

HOUSING INVESTMENT

14 0.0
1.2 0.5
1.0 1.0
0.8 1.5
06 f 20
0.4 2.5
0.2 -3.0
0.0 3.5
0 1 2 3 4 5 6 7 8 9 10
«==Population (1%) ==House prices (1%) Bank lending rates (100 b.p.; right axis)

FIGURE 3. DYNAMIC RESPONSE OF HOUSING INVESTMENT TO
PERMANENT SHIFTS IN ITS DETERMINANTS.

The equation for residential investment relies on a variant of Tobin’s q model: housing capital depends on the
present value of the future stream of profits (proxied by the ratio between market price and construction costs)
generated by an additional unit of capital. Financing costs are accounted for by the real interest rate as an
explanatory variable; demographic effects (population developments) and fiscal factors also play a role. Formally,
the empirical specification is:
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1 Prit—1
aspKHE=1 3¢
1+e POP¢

lgHt = Qo + Aqlgpt—1 T Q2 +ayr g+ astye + agDy

Hit-1

(3.2.2)

Kue=Kue1(1+ lgut — )

. . . : . . Ky
where gy ¢ is the ratio of new houses to the previous period existing stock, —
' P

op, Per capita residential capital,
Py ¢ house prices, Cy + construction costs, 77 ¢ the real bank lending rate, Ty ; the implicit property tax rate, D
captures a gradual change in the constant term after the crisis, Ky, is total residential capital and &y, the
depreciation rate. See <EQ3> in Appendix A for the estimates of the coefficients. Figure 3 shows the response
of residential investment to permanent shifts by 1 per cent in population and house prices and to a permanent
increase of 100 basis points of the bank lending rate. Ceteris paribus, a 1 per cent increase in bank lending rates

curbs residential investment by about 2.5 per cent after five years and 3.5 per cent in the long run.

Equations (3.2.2) define the supply side of the housing market, i.e. the addition to the stock of housing due to
residential investment. House prices are obtained by the interaction of supply (modelled in real terms) and
demand (modelled in nominal terms) for houses. The demand for houses is generated by the households’ sector.
Following a portfolio allocation approach, households decide which share of their total wealth they want to
allocate to housing on the basis of the relative return they can gain from such an investment. The equation
modelling household demand for housing is the following:

qut = 0o + Z?:l Biqu i + al(TH,t—l - rB,t—l) + aymf + asDy (3.2.3)

where qp ; is the share of private-sector wealth Wp ; devoted to house purchases, 1y ¢ is the return on housing
investment (defined as the sum of rents and the capital gain on the market price of dwellings), 75 ; is the long-
term government bond yield (which proxies for the return on alternative investment options), ¢ is expected
inflation. The equation also includes a deterministic term Dy that captures a gradual increase in the constant term
during the nineties. See <EQ4> in Appendix A for the estimates of the coefficients. Finally house prices, Py ¢,

are determined by equating housing demand and supply in nominal terms:

Qu,tWi = Py Ky ¢ (3.2.4)
HOUSE PRICES
5.0 0.0
4.0 0.2
3.0 -0.4
20 0.6
1.0 0.8
0.0 -1.0
-1.0 1.2
0 1 2 3 4 5 6 Z 8 9 10
==Non-housing wealth (1%) ==Long term bond yields (-100 b.p.)

Bank lending rates to firms (-100 b.p.; right axis)

FIGURE 4. DYNAMIC RESPONSE OF HOUSE PRICES TO PERMANENT
SHOCKS TO WEALTH, BOND YIELDS AND LENDING RATES.

Taking into account both demand and supply relationships, figure 4 displays the response of house prices to: (i) a
permanent increase of 1 per cent in non-housing wealth; (i) a permanent decrease of 100 basis points of long-
term bond yields; (iii) a 100 basis points decrease of bank lending rates to firms. Note that a fall in government
bond yields increases the relative return of investing in house purchases, which raises housing demand and
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prices; on the other hand, a decrease of bank lending rates determines an upward shift in the supply of housing,
which reduces the equilibrium price of dwellings. In a general equilibrium perspective, however, bank lending
rates, government bond yields and households’ wealth tend to co-move, with the effect of the former being
dominated by the others; as a result, in model-wide simulations the response of house prices to a generalized
increase in interest rates is negative.

3.3. External trade

Exports and imports are modelled separately for manufactured goods, agricultural and energy products and
services. Both trade variables are modelled as economy-wide aggregate and then disaggregated into intra and
extra euro-area components.

Import demand for manufactured goods is derived on the basis of the assumption of imperfect substitutability
between imported and domestically produced goods; assuming separability and homogeneity of the utility
function, spending plans on the one hand and the split of aggregate demand between domestic and foreign
goods on the other hand can be treated separately. Import demand can then be described in equilibrium by the
equation My = ByA;, where A, is an absorption variable, which is a function of aggregate demand components
and f; depends on relative prices of imports and domestically-produced goods. A may be regarded as a
weighted average of aggregate demand components Dy, of the form Ay = ),; w; Dy, where the weights w; are
computed on the basis of input-output coefficients; exports and business investment have the largest weights.!3
The empirical specification of the import demand for manufactured goods is
mé = ay + Z?:l ajth_j +(1- Yi=1 aj)at + Blog (%) (3.3.1)

where m¢ is real imports, a; is absorption (both in logs), Py ¢ is the import deflator and Pp ¢ is the total

resource deflator. The condition that the coefficients on the lags of m¢ and on @; sum to 1 ensures that in the

long run import demand grows at the same pace as absorption. See <EQ5> in Appendix A for the estimates of
the coefficients.
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FIGURE 5. DYNAMIC RESPONSE OF IMPORTS OF NON-FARM NON-
ENERGY GOODS TO PERMANENT SHOCKS IN WEIGHTED AGGREGATE
DEMAND AND RELATIVE PRICES.

As concerns the other components of imports, the demand for foreign services is primarily driven by that of

goods, as the purchase of products from abroad must be financed and insured and requires transportation

13 This approach has been recently popularized by Bussiére et al. (2013), who use the acronym IAD (Import intensity-
Adjusted Demand) for a demand index constructed as a weighted average of traditional aggregate demand components.
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services, while agricultural and energy imports are modelled in the same way as manufactured goods, with sector-

specific absorption and relative prices.

Figure 5 shows the response of merchandise imports to a 1 per cent permanent increase of the weighted
aggregate demand (absorption) and a 1 per cent permanent increase in relative prices. Note that in the short run
the elasticity of imports to demand is considerably higher than in the long run, as bottlenecks in domestic
production make easier to satisfy (unexpected) demand increases with purchases from abroad.

Merchandise (non-farm, non-energy) exports are modelled as a function of competitiveness and foreign demand,
with unit elasticity in the long run:

P;EEN¥

xf =ag+ayxf, + (1 —a)FDR, + azlog ( -
Xt

) + ayZ, (3.3.2)
where x§ is Ttalian exports of manufactured goods, FDR; is foreign demand of Ttalian goods and services from
abroad, proxied by a weighted sum of imports from our main exporting markets (both in logs), P{ the
international price of manufactured goods,'* Py, their implicit domestic price deflator, EEN# is the Italian
nominal effective exchange rate!> and Z; includes the percentage changes of demand from intra and extra-euro
area countries, which allow to account for different effects in the short term of foreign demand stemming from
those markets.!¢ See <EQ6> in Appendix A for the estimates of the coefficients.

Figure 6 presents the dynamic response of exports to permanent changes in foreign demand and price
competitiveness. The elasticity to foreign demand quickly approaches the long-run value of 1, while the response
to competitiveness is gradual but relatively high (2.1) in the long run. The other components of exports are

modelled in a similar way.
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FIGURE 6. DYNAMIC RESPONSE OF EXPORTS OF NON-FARM NON-
ENERGY GOODS TO PERMANENT SHIFTS IN FOREIGN DEMAND AND
COMPETITIVENESS.

Nominal trade in goods and services is computed by combining the outcome of equations (3.3.1)-(3.3.2) with
that of specific equations modelling price deflators; it contributes to the current account of the balance of
payments. The balance on services is further disaggregated, by modelling tourism flows.

14 P"is a weighted average of the prices in foreign currencies of the main competitors of domestic producers; the average is
computed using a double weighting scheme. See the article “Nuovi indicatori di tasso di cambio effettivo nominale e reale”
in Banca d’Ttalia (1998) and Felettigh et al. (2015) for an update.

15 The nominal effective exchange rate of the Italian economy is computed as a weighted average of bilateral exchange rates
of the euro vis-a-vis the currencies of the main Italian competitors, including other euro area countries; the weights are
computed on the basis of a double-weighting scheme, as in Banca d’Italia (1998).

16 The assumption is that it is easier to react, in the short run, to demand shocks hitting the euro area.
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Net capital income is modelled in terms of differential yields on domestic and foreign assets, while net secondary
income (net unilateral transfers in the older terminology) are exogenous.

Turning to stocks, the international investment position is reconstructed by cumulating past current account
balances, with adjustments to take into account valuation changes.

3.4. The labour market

The assumption that capital is putty-clay implies that firms’ demand for labour and capital refers to the desired
addition to capacity output; the overall demand of both factors is obtained by summing over the different
vintages of capital and labour.

The demand for labour is determined in a stepwise procedure: (i) as shown in subsection 2.1, cost minimisation
determines the optimal labour-to-output ratio for the planned addition to capacity; (i) the labour requirement of
the last vintage of installed rather than desired investment is derived;!7 (iif) the demand of labour associated with
the overall stock of capital is computed by cumulating the labour requirement of the various vintages of capital
installed in ¢, t-1, t-2,.... The average optimal labour-output ratio for the overall stock of capital can be
approximated by an equation of the form: I, = pl,_; + (1 — p)I;, where I} is the optimal labour-output ratio
associated with the vintage of capital installed in t (determined in step (ii)). Actual private-sector employment, Ly,
is then modelled through an error correction model where the equilibrium condition is expressed in terms of the
logarithm of the private-sector value added (y;), times the average labout/output ratio(l). The empirical
specification is:

logLy = ay + a;logLy_1 + (1 — al)[yt —gt+ log Zt] +a, Z?:o Ay,_; (3.4.1)

where g is the exogenous rate of growth of technical progress.!® See <EQ7> in Appendix A for the estimates of
the coefficients.

PRIVATE SECTOR EMPLOYMENT
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FIGURE 7. DYNAMIC RESPONSE OF EMPLOYMENT IN THE NON-FARM
NON-ENERGY PRIVATE SECTOR TO PERMANENT SHOCKS IN OUTPUT
AND REAL WAGES.

17 Associated with each vintage of capital is a fixed amount of labour which is needed to operate the new machinery and an
efficient quantity of output which can be produced with it.

18 Equation (3.4.1) is equivalent to an ECM specification as follows: AlogL, = a + b[lOth_l — Y1 +gt—1)—
log it_l] +cA (yt —gt+log it) +d Z?=1 Ay,, where the expression in square brackets is the distance of actual
employment from the long-run equilibrium.
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The dynamic response of employment to a permanent 1 per cent increase in output and real wages (that enter

the definition of [}) is showed in figure 7. The elasticity of labour demand to output is about 0.6 after two years
and then increases very slowly towards its long-run value of one. Labour supply is endogenously determined:
participation rates are modelled as a function of labour demand, compensation per employee and private-sector
wealth. The coefficient on employment, which is positive, allows to capture the “discouraged worker” effect.
The unemployment rate is determined by an identity, with public employment exogenous.

Unit wages are determined according to an accelerationist two-regime Phillips curve, describing both the pre-
1993 indexation of wages to past inflation and the subsequent regime, where labour costs are linked to expected
inflation, cyclical conditions and productivity developments. The specification of the equation is as follows:

Aw; = ag + mp_1dproz + gjp—1 (1 — dppoz) + Prus—1 + @y (34.2)

where e is the logarithm of unit wages in the private sector, 7, is consumer price inflation and 7¢},_, is expected

inflation, u, is the unemployment rate, @, is a five-year average of labour productivity growth and dpres is a
dummy variable equals to 1 in periods before and including 1993 and zero afterwards. To ensure theoretical
consistency, the coefficient describing the impact of productivity developments on real wages is restricted to 1;
the restriction is not rejected by the data. See <EQS8> in Appendix A for the estimates of the coefficients.

Figure 8 shows the dynamic response of wages to an exogenous (permanent) increase by 1 per cent in the level
of consumer prices and a temporary decrease in the unemployment rate (by 1 per cent for two years). In
simulating the effects of an increase in prices, inflation expectations are determined endogenously, according to a
backwards looking equation estimated in the model. Thus higher prices are gradually transmitted to inflation
expectations and hence to wages; the pass-through is nearly completed after three years.
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FIGURE 8. DYNAMIC RESPONSE OF UNIT WAGES TO A PERMANENT
SHOCK IN CONSUMER PRICES AND A TEMPORARY SHOCK IN
UNEMPLOYMENT.

3.5. Prices and deflators

The BIQM features a detailed description of a system of supply and demand prices, disaggregated for the most
important production sectors and aggregate demand components, that takes into account indirect taxes and
institutional mechanisms affecting price formation in the Italian economy. Supply prices include value-added and
import deflators; demand prices are the deflators of the aggregate demand components (e.g. consumption,
investments, exports).

Supply prices are modelled as behavioural equations, based on the assumption that, in equilibrium,

monopolistically competitive firms set their output price as a mark-up over average minimum costs. For the

private sector this condition can be expressed as Py, = p;ULCt, where Py, ¢ is the value added deflator of the
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private sector (net of energy and agriculture), ULC; denotes “normal” unit labour costs, which proxy for
marginal costs, and p; is the mark-up. The latter, in turn, is assumed to depend on competitive pressures from
abroad, cyclical conditions and fluctuations in commodity prices, with asymmetric effects:

logu; = ag + a;log (@) + ayx, + azmfOMI (M < 0) (3.5.1)
y,t

where pg is the mark-up, P{ denotes foreign prices of manufactured goods, EEN; is the nominal effective

exchange rate, Py, ; are domestic prices proxied by the value added deflator of the private sector, x; is the output

gap, EOM is the rate of change of a weighted average of commodity import deflators and I (mF" < 0) an

indicator variable equal to 1 when ¢ is negative and 0 otherwise.!® Taken together, the equilibrium condition

and the mark-up relation (3.5.1) yield the estimated equation for the (non-farm, non-energy) private-sector value-
added deflator:

logPy,; = By + f1logPy 1 + B2logULC, + (1 — By — B2)log(PFEEN,) +
+Bax; + BamfOM I (M < 0) + Bs X3y AlogULC,_; (352)

where ULC; is defined as private-sector compensation per employee divided by a moving average of labour
productivity, aimed at removing cyclical fluctuation, so as to capture “normal” unit labour costs. In the long run,
supply prices are homogeneous in the unit labour cost, implying that the mark-up is constant.20 See <EQ9> in
Appendix A for the estimates of the coefficients. Figure 9 shows the dynamic response of the price of output to:
(i) a permanent increase of 1 per cent in nominal wages, (i) a permanent increase of 1 per cent in foreign prices,
(iii) a temporary (two-year) shock of 1 per cent to a measure of output gap (X;). Note that a shift in nominal
wages is immediately translated into “normal” unit labour costs, as the smoothness of ULC; is obtained by

averaging productivity developments only; thus the response of the value added deflator to wages is front loaded.
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FIGURE 9. DYNAMIC RESPONSE OF THE VALUE ADDED DEFLATOR TO
SHIFTS IN NOMINAL WAGES, FOREIGN PRICES AND CYCLICAL
CONDITIONS.

19 The asymmetric response of the mark-up to changes in commodity prices is based on empitical evidence and reflects the
temporary increase in the mark-up that occurs when commodity prices fall (with no corresponding decline in output prices).
On the contrary, profit margins do not decrease (and accordingly output prices increase) when commodity prices rise.

20 It must be noted however that the model does not exhibit super-homogeneity, implying for instance that the mark-up is a
function of the steady-state value of inflation, population growth and technical progress. Specifically, it is decreasing in the
rate of inflation and increasing in the rate of productivity growth. For a detailed discussion of the consequences on the
model’s properties of the violation of the super-homogeneity requirement, see Cagliesi and Siviero (1994) and the appendix
in Visco (1994).

17



Value added deflators for the energy and agricultural sectors are determined through equations similar to

equation (3.5.2), once the relevant unit labour costs and foreign prices are taken into account.

Import prices for manufactured goods are determined under the assumption that foreign firms set a price for the
goods they export to Italy that may differ from that charged elsewhere on the basis of exchange rate
developments and cyclical conditions. The deflator of imported commodities is instead the direct outcome of
international prices and exchange rate developments; however, changes in the deflator tend to smooth the
fluctuations occurring in international commodity markets, reflecting an average of spot and forward/future

prices.

Domestic demand prices are homogeneous of degree 1 (in the long run) in supply prices, which include the
deflator of the value added of the private sector, and import prices;?! fiscal determinants, such as indirect tax
rates, excise taxes and administered prices, are also taken into account in modelling demand prices. As an
example, the empirical equation for the non-durable consumption deflator (net of the energy component), P¢ t,

is
logP{ . = Bo + P1logPl 1 + BalogPl i, + B3logPy, . + (1 — By — B — B3)logPy, + PsAlog(1 + 1)

where Pf; = —13 is the deflator net of indirect taxes (T; being the implicit tax rate), Py, ¢ is the deflator of the
, X :

private-sector value added, Py is the import deflator (excluding commodities). As the adjustment of final
consumer prices to a change in indirect taxes is gradual, the coefficient 5 has a negative sign. See <EQ10> in
Appendix A for the estimates of the coefficients. The equations for other demand deflators are specified in a
similar vein, with the stock-building deflator ensuring mutual consistency between nominal GDP constructed
from the demand and supply side.

Figure 10 shows the dynamic response of the non-durables consumption price to: (i) a permanent increase of 1
per cent in domestic prices and in the import deflator; (ii) an increase of 100 basis points in the implicit tax rate.
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FIGURE 10. DYNAMIC RESPONSE OF NON-DURABLES CONSUMPTION
DEFLATOR (NET OF INDIRECT TAXES) TO SHIFTS IN DOMESTIC PRICES,
IMPORT DEFLATOR AND IMPLICIT TAX RATE.

3.6. The public sector

The BIQM features a detailed specification of the various items of the Government budget. Fiscal revenues and
expenditures are not set according to a specific policy rule, but reflect the institutional design of the Italian public
sector. On the revenue side the main items are direct and indirect taxes, which are disaggregated in various sub-
items corresponding to the main taxes of the Italian fiscal system, and social contributions. In the typical

2! For a theoretical justification of the links between supply and demand prices, see Klein and Welfe (1983).
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simulation experiments, tax rates are normally kept exogenous, while the various tax bases evolve endogenously,
following developments in the private-sector economy, thus ensuring the working of automatic stabilizers. On
the expenditure side, the main items are represented by intermediate consumption of the public sector,
compensation to employee, transfers (mainly pensions), interest payments and public investment. Public wages
are assumed to evolve in line with those of the private sector in the long run (but they may deviate in
forecasting). Pensions are determined on the basis of demographics and consumer prices. Interest payments are
determined on the basis of public debt and the yields associated to government securities. Intermediate
consumption and public investment evolve in line with nominal GDP in equilibrium (but they are exogenously
calibrated according to the government plans in forecasting exercises). The mismatch between revenues and
expenditures steers government deficit and debt, whose stability in terms of GDP is ensured in long-term
counter-factual simulations by a growth of nominal aggregates which is explicitly (for intermediate consumption
and investment) or implicitly (for other items) linked to that of nominal GDP.

3.7. Monetary policy and interest rates

Monetary policy shocks are transmitted to a whole set of interest rates and exchange rates. The resulting changes
in financing conditions affect aggregate demand through a variety of channels: cost of capital, bank lending,
substitution in consumption, exchange rate, income and wealth effects.?? The ensuing demand pressures induce
wages and prices to adjust — gradually offsetting the initial shock — bringing the economy towards a new
equilibrium.

The pass-through to financing costs of the policy interest rate, 2> which is controlled by the Governing Council
of the ECB, is assumed, and statistically tested, to be complete in the long run. Short-term yields on Government
bonds adapts quickly to the policy instrument, while the response of the long-term rate is gradual; the equations
modelling the evolution of the bond yield also account for asymmetric volatility effects that push up yields in
times of market tensions. Short- and long-term bank lending rates to households and non-financial corporations
are modelled in terms of a risk-free rate (with a complete pass-through in the long run) and a time-varying risk
spread linked to default probabilities on these loans: indeed, the deterioration of firms’ solvency conditions

typically induces banks to charge higher premia, thus increasing funding costs.

In particular, the model contains stochastic equations that describe the dynamics of the bad loans to households
and non-financial corporations, defined as the ratio between the flow of loans turned sour and the total
outstanding amount of bank credit net of bad debts.2* For non-financial corporations the equation includes as
determinants: (1) cyclical conditions, (i) lending rates, (iii) the ratio of borrowing costs to gross operating surplus.
Allowance for non-linear responses (in the sense that the magnitude of the responses is a function of the

underlying level of the dependent variable) is made using a logit transform for the endogenous variable:

rha, = og (2)

where bd, is the share of new bad debt. The equation is specified as

Thbd; = ag + a1 Thd;_1 + ayy;_1 + azry + azbc, + u;

22 For a detailed description of these channels in the context of large-scale semi-structural macroeconomic models, see van
Els et al. (2001).
23 Technically, in the model the policy interest rate could be either treated as exogenous or set according to a policy rule (e.g.
a standard Taylor rule).
2+ The share of bad loans to non-financial firms began to increase in the wake of the global financial crisis and rose sharply
during the sovereign debt crisis (to nearly 5 per cent, from about 1.5 in the pre-crisis periods); cf. Notarpietro and Rodano
(2016). The bad debt is a somewhat smaller subset of the so-called non performing loans INPL); cf. the Bank of Italy Financial
Stability Report for the precise definitions.

19



where y: is a measure of output gap, 1y is a real bank lending rate and bc; is the ratio of borrowing costs
(function of the nominal lending rate) to the gross operating surplus. See <EQ11> in Appendix A for the
estimates of the coefficients.

Figure 11 shows the dynamic response of the (percentage) level of bd to: (i) a permanent decrease of 1 per cent
in GDP; (i) a permanent increase of 100 basis points of the nominal bank lending rate. The figure is split in two
panels: the left-hand side provides the dynamic responses in ‘tranquil times’ (with the threshold set at the 2001
average level), the right-hand side considers instead a crisis period (2013). There exist clear nonlinearities in the
effects: all things equal, a one percent fall in GDP increases bd; by 0.1 per cent in tranquil times and by 0.3
during a crisis period; similarly, the impact of a rise in the bank lending rate is about three times larger during the
crisis (1.2 per cent vs. 0.4).

One distinctive feature of the BIQM is that this interplay between cyclical conditions, borrowing costs and firms
solvency rates introduces a feedback from the financial sector to the real economy; these mechanisms are further
reflected in the set of equations modelling the aggregate banking sector (cf. the next section). This feedback
between the financial and the real side of the economy was basically missing in the older versions of the model.
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FIGURE 11. DYNAMIC RESPONSE OF THE RATE OF NEW BAD LOANS TO
NON-FINANCIAL FIRMS TO SHOCKS TO GDP LEVEL AND TO BANK
LENDING RATES TO FIRMS.

As regards a standard monetary policy shock, the estimates of its impact on the Italian economy are reported in
section 4.1. For an assessment of non-standard monetary policy measures using the BIQM, see Casiraghi et al.
(2013) and Cova and Ferrero (2015).

3.8. Credit and the banking sector

Bank credit to households and non-financial corporations follow standard demand-type equations. Loans to
firms are modelled in terms of investment demand (proxying for financing needs), gross operating surplus (as a
measure of non-bank, self-financing), lending rates; credit to households is disaggregated between mortgages
(driven, among other things, by the return on housing investment) and consumer credit.

The equation for loans to firms has been at times modified to allow for episodes of disequilibrium in the credit
market, in order to deal with issues of credit rationing and tightening of non-price conditions (that in Italy played
a relevant role during both the Great Recession of 2008-2009 and the sovereign debt crisis of 2011-12). After
having obtained a proxy for credit rationing through this modified equation, this proxy is included among the
determinants of the BIQM investment equation, thus delivering a ‘model consistent’ assessment of the impact of
credit restriction on Italian GDP and its component; see e.g. Caivano et al. (2011).
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The BIQM contains a block of equations and identities tracking banks’ profits and capital. The main
components of banks’ profits (net interest margins, other revenues, operating costs and provisions) are modelled
in terms of macroeconomic conditions (cf. Miani et al. (2012) for details). In particular, banks provisions are
affected, among other things, by firms and households’ solvency rates, that are in turn modelled as described in
the previous section.

Thanks to the modelling of the aggregate banking sector and to the feedback mechanisms between the financial
and the real side of the economy, the BIQM can also be used for macroprudential purposes.?> As an example,
Albertazzi et al. (2016) investigate the determinants of the lower profitability of Italian credit institutions,
compared with that of banks in other European countries. The counterfactual analysis of Notarpietro and
Rodano (2016) on the other hand suggests that, in the absence of the double recession of 2008-09 and 2012-13,
the stock of non-financial corporations’ bad debts at the end of 2015 would have been lower by as much as 63
per cent (€52 billion instead of €143).

4. Model properties

This section presents the full model responses of GDP, its main components, wages and prices to a set of
standard shocks to exogenous (or exogenized) variables in the model. The results are reported in terms of
(cumulated) percentage deviations from a baseline scenario, for a five-year period. In all cases (except for the
monetary policy shock) short-term nominal interest rates are unchanged with respect to the baseline scenario, i.e.

it is assumed that the central bank does not respond to changes in macroeconomic conditions.

4.1. Monetary policy

The shock is a 100 basis points increase of the (short-term) ECB monetary policy rate sustained for two years.
The euro exchange rate appreciates according to a standard uncovered interest rate parity (UIP) relation. Long-
term interest rates, with an average duration of about six years, change according to the Expectation Hypothesis
(i.e. they are based on the future path of short-term rates). Long-term inflation expectations are assumed not to
be affected by the (conventional) monetary policy intervention.
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FIGURE 12. MODEL ELASTICITIES: MONETARY POLICY SHOCK (100 B.P. FOR TWO YEARS).
Percentage deviations from a baseline.

25 A further important channel for macroprudential analyses is related to the real effects of house price shocks. In the BIQM
housing market developments are fully modelled and they turn out to have significant effects on economic activity, as
showed in figure 3 and 4 of this paper.
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The monetary policy tightening induces a contraction in activity and a decrease in the price level (figure 12 and
table B1 of Appendix B). Investment is the component of aggregate demand that is mostly affected by the
shock, due to the combined impact of the rise in the cost of capital and of the output accelerator. The impact on
household spending is also negative, as a result of inter-temporal substitution effects associated to the increase in
interest rates which are stronger than the income effects of higher interest revenues; moreover, they are
compounded by the decline in output, which adversely affects disposable income. This is partly dampened,
through the Hicksian correction, by the exchange rate appreciation and the resulting lower inflation. Net exports
provide a positive contribution to GDP as the contraction of activity reduces the demand for foreign goods. At
the trough, after nine quarters, GDP decreases by nearly 0.5 per cent; the impact is gradually reabsorbed in the
following periods as the shock vanishes.

As regards the nominal side, the decrease in the import deflator is immediately reflected in consumer prices.
Wages respond very gradually partly due the delayed and smooth adjustment of labour demand. The price
stickiness properties of the model translate into a muted response of output prices (GDP deflator), with the
mark-up buffering shocks to unit labour costs. At the trough both consumer prices and GDP deflator fall
cumulatively by about 0.4 per cent. The competitiveness gains consequent to the fall in export prices contribute
to the adjustment of GDP towards the baseline levels once the shock comes to an end.

The exchange rate channel plays an important role in shaping the effects of a monetary policy shock. In an
alternative simulation (not reported in the graphs) where the exchange rate is not allowed to adjust, the impact
on GDP and prices after two years is about -0.4 and -0.2 per cent, respectively.

4.2. Foreign demand

The shock is a 1 per cent (sustained) increase of foreign demand for Italian goods, from both intra and extra
euro area commercial partners. Exports rise in response to stronger foreign demand, but the increase in GDP is
sizeably attenuated by the leakage due to the surge in imports. After five years GDP is about 0.2 per cent higher
than in the baseline (figure 13 and table B2 of Appendix B). As demand pressures build up, prices rise, with a
one/two-year lag, and competitiveness detetiorates, attenuating the initial boost. The current account (not
reported in the graph but only in table B2 of Appendix B) improves by 0.1 percentage points of GDP.
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FIGURE 13. MODEL ELASTICITIES: FOREIGN DEMAND SHOCK (1%0).
Percentage deviations from a baseline.

4.3. Euro exchange rate

The shock is a 5 per cent sustained appreciation of the euro exchange rate against all currencies. The
appreciation engenders a contraction in exports, which persistently depresses GDP (about -0.6 per cent at the
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trough, after five years). Investment is, among the component of domestic demand, the one most sharply
affected by the initial shock, being hit also by the increase in the real rental cost of capital associated with the
reduction in inflation ensued by the appreciation (nominal short-term interest rates are assumed to remain
unchanged at their baseline levels). Consumer spending, by contrast, shows a limited response, as the effect of
the fall in economic activity is compensated by the favourable impact of lower inflation on disposable income
(via the Hicksian correction). The current account initially improves, owing to the J-curve effect, but then
deteriorates, reflecting the competitiveness loss stemming from the appreciation of the domestic currency. Prices
fall on impact as the exchange rate appreciates; the initial movement is subsequently amplified by the contraction
in aggregate demand. After five years the consumption deflator is nearly 2 per cent lower than in the baseline
scenario (figure 14 and table B3 of Appendix B).
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FIGURE 14. MODEL ELASTICITIES: EURO APPRECIATION (5%).
Percentage deviations from a baseline.

4.4. Oil price

The shock is a 10 per cent sustained increase of the price of oil, in dollars. Unlike the other shocks, there are
non-negligible nonlinearities in the model responses, that differ according to the underlying path of the oil price,
as well as on the sign of the shock. The results presented here correspond to a baseline scenario where the price
is about 50 dollars per barrel; higher (lower) prices translate into stronger (milder) effects. Note also that in these
simulations we do not account for different underlying drivers of the oil shock, i.e. whether it is supply or
demand-driven.?

The increase in oil prices is rapidly transmitted to the import deflator and then, more gradually, to domestic
prices (figure 15 and table B4 of Appendix B). The surge in energy prices heavily affects real disposable income
and consumption; the latter fall by nearly as much as GDP (about -0.4 per cent after five years). The
deterioration in competitiveness depresses exports (this effect would be lower than estimated here if one took
into account the impact of the oil price hike on the price of competitors). Output decelerates, and so does
investment, due to the accelerator mechanism. The current account deteriorates (by about 0.2 percentage points
of GDP after five years), reflecting the worsening of the terms of trade. The slack engendered by the economic
slowdown gradually offsets the inflationary impulses associated with the increase in oil prices: seven years after
the initial shock, the GDP deflator is below the baseline value, which helps restoring competitiveness conditions
and sustaining disposable income.

26 See, among else, Kilian (2009) for an analysis of differential effects of supply vs demand driven shock in the oil matket.
To a large extent one might view our elasticities mostly connected to supply shocks, as demand driven shocks would be
accompanied by related changes in global trade that would dampen the overall effect on the economy.
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FIGURE 15. MODEL ELASTICITIES: OIL PRICE SHOCK (10%0).
Percentage deviations from a baseline.

4.5. Fiscal policy shocks: public investment, transfers to households, indirect taxes and
social contributions

The shock is a (sustained) fiscal expansion of 1 per cent of GDP using alternative instruments: (1) an increase of
public investment; (ii) higher transfers to households; (iii) lower indirect taxes; (iv) cuts in social contributions. In
all cases there is no response of monetary policy; also, government bond yields do not incorporate possible
increases in risk premia induced by the fiscal expansion.
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FIGURE 16. MODEL ELASTICITIES: PUBLIC INVESTMENT SHOCK (1% OF GDP).
Percentage deviations from a baseline.

Consider first the case of an increase of public investment (figure 16 and table B5 of Appendix B). In the first
year of the experiment the fiscal stimulus results in a rise of GDP broadly in line with the size of the shock itself,
then the effects gradually compound for a few years, before starting declining; ten years after the shock, real
GDP is back to the baseline level. The Keynesian multiplier reaches its highest value of 1.2 between the third
and the fourth year. While the surge in public spending boosts household consumption and private investment,
net trade deteriorates sharply. Spurred by the surge in activity, consumer prices start rising gradually: after five
years they are 1.4 per cent higher than in the baseline scenatio. Under the assumption of fixed nominal short-
term interest rates, which corresponds to a lax monetary policy stance, the rise in inflation engendered by the
fiscal stimulus results in a decline of real interest rates and contributes to amplify the impact of the initial shock.
The reaction of business investment follows the typical accelerator pattern; the response of (private) construction

spending is more gradual and delayed. Overall, after five years private investment is 3.7 per cent higher than in
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the baseline, fostered also by the pick-up in real wages and the fall in real interest rates, both factors engendering
a decrease in the relative cost of capital.?” Consumer spending increases as well, but less markedly, due to its
smoother response to output and to the higher inflation that attenuates the effects on disposable income (mainly
via the Hicksian correction) of the policy-induced upturn. Net exports steadily decrease, reflecting first the
expansion in imports driven by the delayed adjustment of production to the higher level of aggregate demand
and then the deterioration in competitiveness ensued by the increase in domestic prices. Labour dishoarding and
the unfavourable change in relative factor prices delay the reaction of private-sector employment to the fiscal
stimulus: total employment (not shown in the graph) rises by 0.3 per cent in the first year, by 0.9 (cumulatively)

after five years.
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FIGURE 17. MODEL ELASTICITIES: TRANSFERS TO HOUSEHOLDS SHOCK (1% OF GDP)
Percentage deviations from a baseline.

The macroeconomic effects of higher transfers to households (including, among else, cuts in income taxes) are
shown in figure 17 and table B6 of Appendix B. The GDP response is more muted compared to the case of
public investment. The main channel of transmission is through the increase of disposable income that gradually
boosts consumption (according to the average propensity to consume estimated from past data). After five years
households spending is about 1.3 per cent higher than in the baseline, GDP increases by 0.7 per cent (against 0.2
and 0.1, respectively, in the first year); the GDP effect peaks at around 0.8 per cent after nine years and then
starts declining. Price pressures are overall limited, leading to a small rise of the real interest rate. The response of
capital accumulation is therefore also very moderate (1.3 per cent after five years), as that of employment (about

0.3 per cent).

A cut in indirect taxes produces broadly similar results to the previous simulation in terms of demand
components but opposite in terms of domestic prices, that now decrease sharply (figure 18 and table B7 of
Appendix B). Households consumption is stimulated by the direct effect of the tax cut on nominal income and
the indirect effect of low inflation on real disposable income (via the Hicksian correction). After five years
consumption is 1.4 per cent higher than in the baseline, GDP is neatly 0.8 percentage points higher. Investment
is to a large extent unaffected, as the positive impact of stronger demand is broadly compensated by the rise of
the real interest rate.

27 'The impact on business investment would be much lower if monetary policy reacts to the shock. Assuming a standard
Taylor rule, the increase in policy rates would be such to largely crowd out private investment that, after an initial increase
(of about 1 percentage point), would revert towards baseline levels two years after the public investment shock. The impact
on GDP would also be milder, with the Keynesian multiplier reaching a maximum value of 0.9.
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FIGURE 18. MODEL ELASTICITIES: INDIRECT TAXES SHOCK (-1% OF GDP).
Percentage deviations from a baseline.

Finally the model responses to a cut in social contributions (paid by the employers) are shown in figure 19 and
table B8 of Appendix B. The reduction of the tax wedge on labour is gradually passed to output costs and hence
to final prices: at the peak the GDP deflator is 2.1 per cent lower than in the baseline, while the decline of
consumer prices amounts to 1.9 per cent. GDP is spurred by the lower prices through two main channels: (i) the
increase in competitiveness of Italian firms translates into higher exports (2.9 per cent after five years); (i) lower
prices stimulate households’ real disposable income and spending (1.9 per cent at the peak). As regards
investment, the positive impact of output is to some extent offset by the increase of the cost of capital relative to
labour, while the fall in real wages contributes to stimulate labour demand. Overall, after five years GDP and
employment are higher than in the baseline by about 1.7 and 1.2 percentage points, respectively. The current
account worsens in the first two years following the deterioration in the terms of trade and then gradually
improves thank to the positive dynamics of net real exports.
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FIGURE 19. MODEL ELASTICITIES: FIRMS’ SOCIAL CONTRIBUTIONS SHOCK (-1% OF GDP).
Percentage deviations from a baseline.

5. Uses of the model

The BIQM is heavily used in the context of macroeconomic forecasting. The Bank of Italy regularly publishes
the macroeconomic projections for the Italian economy prepared in the context of the Eurosystem’s coordinated
projection exercises and updates to those projections in the January and July issues of its Economic Bulletin.
These projections are mostly, although not exclusively, based on a simulated scenario constructed with the
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model. The forecast scenarios are conditional on a set of assumptions on the international environment, on

financial market developments and on discretionary public sector variables.

The usefulness of a ‘semi-structural’ model such as the BIQM in producing macroeconomic forecasts is
convincingly asserted in Siviero and Terlizzese (2008), where it is argued that the model allows to assemble ‘a fully
fledged view — one may call it a "story behind the fignres' — of what conld happen: a story that has to be internally consistent, whose
logical plansibility can be assessed, whose structure is sufficiently articulated to allow one to make a systematic comparison with the
wealth of information that accummnlates as time goes by ... In other words, it is essential that a logical, consistent cansal chain can be
traced from the assumptions to the results and that well-known economic mechanisms are evoked at each step.” Indeed, the
impulse-response functions presented in this paper are used in internal discussions at the Bank of Italy to clarify
the quantitative relevance of the various economic mechanisms underlying the projections.

IMPACT OF CREDIT CONSTRAINTS ON FORECAST ERROR
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FIGURE 20. MACROECONOMIC IMPACT OF CREDIT CONSTRAINTS:
MEAN ABSOLUTE PROJECTION ERRORS DURING CRISES EPISODES.

Clearly, in many cases the forecasts produced by the BIQM are supplemented by external information, e.g. in the
context of ‘nowcasting’. This is especially important in the presence of (suspected) structural breaks or when
there are known economic developments in areas not covered by the relationships embodied in the model.
Judgmental considerations and, possibly, the use of satellite models can significantly improve the accuracy of the
forecasts. As an example of such adjustments, during the Great Recession of 2008-09 and the euro area
Sovereign Debt Crisis of 2011-12 the model forecasts were integrated to take into account a sharp tightening of
banks’ credit supply. A simple disequilibrium model of the credit market, similar to Fair and Jaffee (1972), was
developed and used to quantify the impact of credit supply constraints on investment; see Panetta and Signoretti
(2010) and Caivano et al. (2011) for details. Figure 20, taken from Rodano et al. (2013), shows that without those
adjustments the forecast error of annual GDP would be significantly higher, especially for the years 2009 and
2012 in which the tightening of credit supply was particularly strong.

Regarding the Bank of Italy’s forecast performance, table 1 reports the average mean absolute error (MAE) for
GDP and inflation over the period 1999-2015, in comparison with that of the International Monetary Fund
(IMF), the European Commission, the OECD and the average of private analysts surveyed by Consensus
Economics. Errors are computed for the current year and for one year-ahead forecasts (taking the average of
June and December macroeconomic projections; for the other institutions we use the forecasts released at about
the same period). Overall, Bank of Italy’s projections are on average more accurate for both GDP and inflation,
although in many cases the difference is not statistically significant.

The BIQM is also used to produce forecasts for the whole distribution of GDP and inflation, that are presented
in the form of ‘fan charts’. In detail, the probability distribution is computed as the result of model-based
stochastic simulations, by bootstrapping from the historical distribution of the main ‘risk factors’ around the

central scenarios (the sources of risk include the international environment, financing conditions, components of
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aggregate demand, wages and prices). The historical distribution is modified by imposing the skewness that
emerges from judgmental considerations by Bank of Italy experts, on the basis of all information and analyses
available at the Bank, on the prevalent direction of each individual risk factor. The technique, thoroughly
described in Miani and Siviero (2010), is designed to deliver the desired degree of skewness without making any
parametric assumption on the distribution of risks.

Table 1. Mean absolute error for GDP and inflation projections (1999-2015)

GDP growth Inflation
Current One year Current One year
year ahead year ahead
Bank of Italy 0.30 1.40 0.11 0.72
European Commission 0.42 1.53 0.16 0.74
IMF 0.39 1.54 0.29 0.85
OECD 0.35 1.45 0.17 0.78
Consensus 0.40 1.47 0.12 0.72

Sources of forecasts: Bank of ltaly: Eurosystem Broad Macroeconomic Projection Exercise
(BMPE); IMF: World Economic Outlook; European Commission: European Economic
Forecast; OECD: OECD Economic Outlook; Consensus: Consensus Forecasts.

The model is also used, together with other tools, for evaluating the impact of macroeconomic policies. A recent
example is provided in Cova and Ferrero (2015), where simulations with the BIQM are employed to quantify the
macroeconomic effects on the Italian economy of the ECB Public Sector Purchase Programme (PSPP), using a
two-stage approach. First, the impact of the ECB purchases on Government bond yields, financing conditions
for the private sector and the exchange rate is estimated (or calibrated on the basis of other studies); second,
these estimates are used as conditioning assumptions in the BIQM to derive the impact on GDP and inflation.
According to simulations in Cova and Ferrero (2015), the PSPP — in the initial set-up that was announced in
January 2015 — would have supported Italian GDP and consumer prices by over 1 per cent, cumulatively, in
2015-16.

As regards fiscal policy, the effects of various (restrictive or expansionary) measures planned by the government
in the Budget Law are regularly assessed with the BIQM. These simulations contribute to the analyses and the
opinions expressed by the Bank of Italy in official publications and Parliamentary hearings.

Finally, counterfactual scenarios are at times built with the BIQM, e.g. to evaluate the economic impact of past
events (such as an international crisis) by artificially replacing the actual developments with alternative
hypothetical assumptions. For instance, Busetti and Cova (2013) study the macroeconomic impact of the euro
area sovereign debt crisis by estimating the contribution of its main transmission channels to the Italian
economy. They find that, compared with a "no-crisis scenario”, the GDP loss amounts cumulatively to around
6.5 percentage points in 2012-2013. The large fall in investment (about 20 per cent with respect to the
counterfactual simulation) stems mainly from a worsening of financing costs and credit availability for firms,
while the contraction in consumption expenditure (8.5 per cent) results from the heightened uncertainty and
lower confidence, and also reflects the negative impact on households’ disposable income of the fiscal measures
enacted in response to the crisis. A similar exercise was carried out by Caivano et al. (2011) to explore the impact
of the Great Recession of 2008-09. By confronting the two studies it emerges that the sovereign debt crisis
affected economic activity mostly through channels related to domestic weaknesses, whereas the recession of
2008-09 was mainly a consequence of the sharp deterioration of the international environment.
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Appendix A: Estimates of the main equations

<EQ1> ECONOMIC CONSUMPTION

DEL (LOG (CECORD) ,1) = .029094
(1 2.5296 )

+ .46385 * MAVE (LAG(DEL (LOG(CECORD),1),1),3)
(4.3762 )

- 1.9587 * LAG(CECORD,1) / LAG(WNEGCK2/PCFNDUD, 2)
(-4.0817 )

+ 1.1218 * LAG(REDISR2,1) / LAG(WNEGCK2/PCFNDUD, 2)
( 5.9886 )

- .062575 * LAG(RRATE/100,1)
(-2.7777 )

+ .10375 * DEL(LOG(REDISR2),1)
(1.8364 )

+ .014462 * (DU813+DU853)

(4.5647 )
R-Squared : .50429
Adjusted R-Squared : .48523
Durbin-Watson Statistic : 1.691
Sum of squares of residuals : .0030226
Standard Error of Regression : .0044018
Log of the Likelihood Function : 656.69
F-statistic ( 6 , 156 ) : 26.45
F-probability : 0
Mean of Dependent Variable : .0047274
Number of Observations : 163
Number of Degrees of Freedom : 156
Current Sample : 1972 2 2012 4
Estimation Method : IV
DEPENDENT VARIABLE:
CECORD : ECONOMIC CONSUMPTION, PRIVATE SECT., CHAIN-LINKED VOLUMES, S.A.

INDEPENDENT VARIABLES:
WNEGCKZ : NET WEALTH, PRIVATE SECT., EXCL. CAPITAL GAINS OVER HOUSING
PCFNDUD : ECONOMIC CONSUMPTION DEFLATOR, NON-DURABLE GOODS & SERVICES,
PRIVATE SECT., S.A.
REDISR2 : REAL NET DISPOSABLE INCOME, INCLUDING INCOME ATTRIBUTABLE TO
DURABLE GOODS

RRATE : AVERAGE NET REAL INTEREST RATE ON LONG-TERM GOVERNMENT BONDS
DU813 : DUMMY VARIABLE EQUAL TO 1 IN 1981.0Q03 AND ZERO OTHERWISE
DU853 : DUMMY VARIABLE EQUAL TO 1 IN 1985.03 AND ZERO OTHERWISE
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<EQ2> PRIVATE SECTOR EQUIPMENT INVESTMENT

DEL (LOG (IMANEAR) ,1) = - .068996
(—.64422 )

- .067845 * LAG(LOG (IMANEAR),1)
(-2.0854 )

+ .067845 * LAG(LOG(KSTAR),1)
(1 2.0854 )

+ .067845 * LAG (LOG (VACNERD),1)
(2.0854 )

+ .20374 * DEL(CLIMA,1)
( 3.4866 )

- .037617 * MAVE (DEL(TIMPT-INFEL,1),8)
(-2.6329 )

+ CO07 * LAG(DEL (LOG (VACNERD),1),1)

- .19861 * INCORDQ
(-2.2846 )

.12748 * DUO31
(-5.2196 )

RESTRICTIONS: CO0l1 + C02 = 0
C0l1 + Cc03 =0

ALMON: Cc07 2 14 FAR
Distributed Lag Coefficient: CO07

Lag Coeff. Std error T-statistic
0 .30867 .1205 2.5616
1 .32845 .093495 3.5131
2 .34099 .075931 4.4907
3 .34626 .068375 5.0642
4 .34428 .068549 5.0224
5 .33505 .072191 4.6411
6 .31856 .075719 4.2071
7 .29482 .077011 3.8282
8 .26382 .074939 3.5204
9 .22556 .068898 3.2739

10 .18006 .058549 3.0753

11 .12729 .043692 2.9134

12 .067273 .024203 2.7796

13 0 RESTR. RESTR.

SUM 3.4811 .69311 5.0224
R-Squared : .50579
Adjusted R-Squared : .47119
Durbin-Watson Statistic : 1.9239
Sum of squares of residuals : .056977
Standard Error of Regression : .02387
Log of the Likelihood Function : 254.31
F-statistic ( 7 , 100 ) . 14.62
F-probability : 5.4901E-13
Mean of Dependent Variable : .0040576
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Number
Number
Current

F-VALUE
1.1625

of Observations : 108
of Degrees of Freedom : 100
Sample : 1986 1 2012 4

Restrictions Test ——————————-

D.O.F. F-PROB %
2, 98 31.697

DEPENDENT VARIABLE:

IMANEAR

INDEPENDENT
KSTAR
VACNERD

CLIMA
TIMPT
INFEL
INCORDQ
DUO031

EQUIPMENT INVESTMENT, PRIVATE SECT. EXCL. FARM & ENERGY,
CHAIN-LINKED VOLUMES, S.A.

VARIABLES:

OPTIMAL CAPITAL OUTPUT RATIO, COBB-DOUGLAS SPECIFICATION

VALUE ADDED, FACTORS COST, PRIVATE SECT. EXCL. FARM, ENERGY &
RENTAL SERVICES, CHAIN-LINKED VOLUMES, S.A.

BUSINESS CONFIDENCE

AVERAGE INTEREST RATE ON BANK LOANS, NON-FINANCIAL CORPORATIONS
EXPECTED LONG-TERM YEARLY INFLATION

UNCERTAINTY INDEX, SURVEY ABOUT ORDERS IN MANUFACTURING

DUMMY VARIABLE EQUAL TO 1 IN 2003.Q1 AND ZERO OTHERWISE
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<EQ3> HOUSING INVESTMENT

ICORERD/LAG (KCASED, 1) = .028476
(1.0253 )

+ .37666 * 1/ (1+EXP (-3+.1*LAG (CASEMQ/POPM, 1)))
( 4.1363 )

+ .77182 * LAG(ICORERD,1)/LAG (KCASED,?2)
(17.001 )

+ .059715 * LAG(MAVE (PRCASQ2/1703.15/PICORED,4),1)
( 3.6052 )

+ C04 * LAG(TIMPS-INFEY, 1)

.3095 * MAVE (ALICI, 16)
(=2.751 )

+
*

.05138
( 5.6011 )

1/ (1+EXP (=5+.65* (TREND-192)))
- .045824 * (DU084-DU081)
(-4.1106 )

ALMON: co4 1 3
Distributed Lag Coefficient: C04

Lag Coeff. Std error T-statistic
0 -.0020132 .0012279 -1.6395
1 -.0016192 3.3861lE-4 -4.7818
2 -.0012252 .0012354 -.9917
SUM -.0048575 .0010158 -4.7818
R-Squared : .97324
Adjusted R-Squared : .97138
Durbin-Watson Statistic : 1.9573
Sum of squares of residuals : .028546
Standard Error of Regression : .015755
Log of the Likelihood Function : 343.4
F-statistic ( 8 , 115 ) : 522.78
F-probability : 0
Mean of Dependent Variable : .98094
Number of Observations : 124
Number of Degrees of Freedom ;115
Current Sample : 1982 1 2012 4

DEPENDENT VARIABLE:
ICORERD : HOUSING INVESTMENT, PRIVATE SECT., CHAIN-LINKED VOLUMES, S.A.
KCASED : REAL WEALTH IN RESIDENTIAL BUILDINGS

INDEPENDENT VARIABLES:
CASEMQ : STOCK OF RESIDENTIAL BUILDINGS, IN SQUARE METERS
POPM : OVERALL POPULATION
PRCASQ2 : HOUSE PRICES, BY SQUARE METER
PICORED : HOUSING INVESTMENT DEFLATOR, PRIVATE SECT., S.A.

TIMPS : SHORT-TERM INTEREST RATE ON BANK LOANS, NON-FINANCIAL
CORPORATIONS

INFEY : EXPECTED SHORT-TERM YEARLY INFLATION

ALICI : IMPLICIT TAX RATE ON HOUSING
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TREND : LINEAR TREND (1 IN 1960)
DU084 : DUMMY VARIABLE EQUAL TO 1 IN 2008.0Q04 AND ZERO OTHERWISE
DU081 : DUMMY VARIABLE EQUAL TO 1 IN 2008.Q01 AND ZERO OTHERWISE
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<EQ4> HOUSE DEMAND

CASVAL2/WSPABP3 = .0096603

(1.191)

+ 1.4629 * LAG(CASVAL2/WSPABP3,1)

(13.62 )

(=7.3655 )

1.117 * LAG (CASVAL2/WSPABP3, 2)

+ .87273 * LAG(CASVAL2/WSPABP3, 3)

( 5.7085 )

(=2.4776 )

+ 5.485E-4 * INFEY
(1.7562 )

.26518 * LAG(CASVAL2/WSPABP3, 4)

+ 3.362E-4 * LAG(MAVE (RENDAB3-TAOB, 8))

( 3.4123)
+ .02314 * (1-1/(1+EXP (.02* (TREND-60))))
( 2.2008 )
- .0042529 * (DU041-DU021)
(-2.6439 )
R-Squared : .99271
Adjusted R-Squared : 0 .99204
Durbin-Watson Statistic : 2.1714
Sum of squares of residuals : 4.4195E-4
Standard Error of Regression : .0022539
Log of the Likelihood Function : 453.64
F-statistic ( 8 , 87 ) : 1480.9
F-probability : 0
Mean of Dependent Variable : .68012
Number of Observations : 96
Number of Degrees of Freedom : 87

Current Sample

DEPENDENT VARIABLE:
NOMINAL WEALTH IN RESIDENTIAL BUILDINGS
NET WEALTH, PRIVATE SECT., INCL. CAPITAL GAINS OVER HOUSING

CASVAL2
WSPABP3

INDEPENDENT
INFEY
RENDAB3
TAOB
TREND
DU041
DU021

VARIABLES:

EXPECTED SHORT-TERM YEARLY INFLATION
RATE OF RETURN ON HOUSING INVESTMENT
AVERAGE NET NOMINAL INTEREST RATE ON
LINEAR TREND (1 IN 1960)

DUMMY VARIABLE EQUAL TO 1 IN 2004.0Q1
DUMMY VARIABLE EQUAL TO 1 IN 2002.01
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LONG-TERM GOVERNMENT BONDS
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<EQ5> IMPORTS OF NON-FARM NON-ENERGY GOODS

LOG (IMNEARD) =

.0027014
(-.98375 )

+ .54092 ~*

( 8.3993 )
+ .30268 * LAG(LOG(IMNEARD), 2)
( 4.6814 )
+ CO03 * LOG (ATTNEA)
- .26549 * LOG(PIMNEAD/PRISORC)
(-5.8841 )
- .080296 * (DU914+DU923+DU932)
(=7.041 )
ALMON: c03 2 4 FAR
Distributed Lag Coefficient: CO03
Lag Coeff. Std error T-statistic
0 1.5883 .10499 15.127
1 -.45122 .036585 -12.334
2 -.98065 .070561 -13.898
3 0 RESTR. RESTR.
SUM .1564 .024309 6.4338
RESTRICTIONS: CO0l1 + C02 + C0O3 + LAG(C03,1) + LAG(C03,2) + LAG(CO03,3)
R-Squared .99765
Adjusted R-Squared .99753
Durbin-Watson Statistic 1.7675
Sum of squares of residuals .034235
Standard Error of Regression .018691
Log of the Likelihood Function 269.41
F-statistic ( 5 , 98 ) 8335.1
F-probability 0
Mean of Dependent Variable 10.714
Number of Observations 104
Number of Degrees of Freedom 98

Current Sample

Restrictions Test

LAG (LOG (IMNEARD) , 1)

1987 1 2012 4

F-VALUE D.O.F. F-PROB %
.80684 1, 97 37.128
DEPENDENT VARIABLE:
IMNEARD IMPORTS, GOODS, PRIVATE SECT. EXCL. FARM & ENERGY,
CHAIN-LINKED VOLUMES, S.A.
INDEPENDENT VARIABLES:
ATTNEA ABSORPTION OF NON-FARM & NON-ENERGY IMPORTS
PIMNEAD IMPORT DEFLATOR, GOODS, PRIVATE SECT. EXCL. FARM & ENERGY,
PRISORC RESOURCES (GDP+IMPORTS) DEFLATOR
DU914 DUMMY VARIABLE EQUAL TO 1 IN 1991.04 AND ZERO OTHERWISE
DU923 DUMMY VARIABLE EQUAL TO 1 IN 1992.Q3 AND ZERO OTHERWISE
DU932 DUMMY VARIABLE EQUAL TO 1 IN 1993.02 AND ZERO OTHERWISE
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<EQ6> EXPORTS OF NON-FARM NON-ENERGY GOODS

LOG (ESNEARD) = 1.6836
(-6.197 )

+ .8744  * LAG(LOG (ESNEARD), 1)
( 38.339)

+ .1256 * LOG (WORLDMR)
( 5.507 )

+ .26717 * LOG(P30EIT*ITEXP30/PESNEAD)
( 6.5743 )

+ .67475 * MAVE (DEL (LOG(INITRLQ),1),2)
( 3.6706 )

+ .54324 * MAVE (DEL (LOG(EXITRLQ),1),2)
( 3.5407 )

- .46335 * LAG(DEL(LOG(ESNEARD),1),1)
(-5.9036 )

- .058226 * (DU091+DU084)
(-=2.8758 )

RESTRICTIONS: CO0l1 + C02 =1

R-Squared : 0 .99647
Adjusted R-Squared : .99629
Durbin-Watson Statistic : 1.9773
Sum of squares of residuals : .061259
Standard Error of Regression : .023283
Log of the Likelihood Function : 284.54
F-statistic ( 6 , 113 ) . 5322.1
F-probability : 0

Mean of Dependent Variable : 10.881
Number of Observations : 120
Number of Degrees of Freedom : 113
Current Sample : 1983 1 2012 4

——————————— Restrictions Test ———————————-

F-VALUE D.O.F. F-PROB %
.19547 1, 112 65.926

DEPENDENT VARIABLE:
ESNEARD : EXPORTS, GOODS, PRIVATE SECT. EXCL. FARM & ENERGY,
CHAIN-LINKED VOLUMES, S.A.

INDEPENDENT VARIABLES:
WORLDMR : WEIGHTED FOREIGN DEMAND, GOODS, ROLLING WEIGHTS
P30EIT : FOREIGN PRODUCERS PRICE INDEX, 30 COUNTRIES, EXPORT WEIGHTS
ITEXP30 : NOMINAL EFFECTIVE EXCHANGE RATE, 30 COUNTRIES, EXPORT WEIGHTS
PESNEAD : EXPORT DEFLATOR, GOODS, PRIVATE SECT. EXCL. FARM & ENERGY, S.A.
INITRLQO : WEIGHTED FOREIGN DEMAND, GOODS, INTRA EURO AREA, ROLLING WEIGHTS
EXITRLQ : WEIGHTED FOREIGN DEMAND, GOODS, EXTRA EURO AREA, ROLLING WEIGHTS
DU091 : DUMMY VARIABLE EQUAL TO 1 IN 2009.Q01 AND ZERO OTHERWISE
DU084 : DUMMY VARIABLE EQUAL TO 1 IN 2008.04 AND ZERO OTHERWISE
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<EQ7> PRIVATE SECTOR NON-FARM NON-ENERGY EMPLOYMENT

LOG (OCCNEAD) = .039215
(-2.5914 )

+ .97798 * LAG(LOG(OCCNEAD),1)
( 109.11 )

+ .022024 * LOG (VACNERD)
(1 2.4572 )

+ .022024 * (1-GPROD) *TREND
( 2.4572 )

+ .022024 * LOG (LQSTARK)
(1 2.4572 )

+ CO05 * DEL (LOG (VACNERD) , 1)

+

.0048445* (1-DUBF021)
( 3.3657 )

ALMON: cC05 1 9 FAR
Distributed Lag Coefficient: CO05

Lag Coeff. Std error T-statistic
0 .11002 .018223 6.0374
1 .096267 .015945 6.0374
2 .082515 .013667 6.0374
3 .068762 .011389 6.0374
4 .05501 .0091115 6.0374
5 .041257 .0068337 6.0374
6 .027505 .0045558 6.0374
7 .013752 .0022779 6.0374
8 0 RESTR. RESTR.

SUM .49509 .082004 6.0374

RESTRICTIONS: C01 + C02 =1

C01 + Cc03 =1

C0l1 + c04 =1

R-Squared : .99523
Adjusted R-Squared : .9951
Durbin-Watson Statistic : 1.794
Sum of squares of residuals : .0016106
Standard Error of Regression : .0038618
Log of the Likelihood Function : 465.46
F-statistic ( 3 , 108 ) : 7518.1
F-probability : 0

Mean of Dependent Variable : 9.8014
Number of Observations 112
Number of Degrees of Freedom : 108
Current Sample : 1986 1 2013 4

——————————— Restrictions Test —-———————————-

F-VALUE D.O.F. F-PROB %
. 76418 3, 105 51.663
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DEPENDENT VARIABLE:
OCCNEAD : EMPLOYMENT, F.T.E., PRIVATE SECT. EXCL. FARM & ENERGY, S.A.

INDEPENDENT VARIABLES:
VACNERD : VALUE ADDED, FACTORS COST, PRIVATE SECT. EXCL. FARM, ENERGY &
RENTAL SERVICES, CHAIN-LINKED VOLUMES, S.A.
GPROD : 1+LONG RUN REAL GDP GROWTH RATE
TREND : LINEAR TREND (1 IN 1960)
LOSTARK : AVERAGE OPTIMAL CAPITAL OUTPUT RATIO, COBB-DOUGLAS SPECIFICATION
DUBF021 : DUMMY VARIABLE EQUAL TO 1 BEFORE 2002.Q01 AND ZERO OTHERWISE
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<EQ8> PRIVATE SECTOR UNIT WAGES

DEL (LOG (RTUNEAD) ,1) = .024598
(13.2449 )

- .011722 * LAG(LOG(URD),1)

(-=3.3543 )
+ 1 * LAG(DEL(LOG(ISD),1),1)*DUBF934
( INF. )
+ 1 * LOG (1+INFEQ/100) * (1L-DUBF934)
( INF. )
+ 1 * MAVE (DEL (LOG (VANFENR/OCCNEAD) , 1), 20)
( INF. )
RESTRICTIONS: C02 = 1
C03 =1
co4 =1
R-Squared : .8065
Adjusted R-Squared ¢ .80502
Durbin-Watson Statistic : 2.3785
Sum of squares of residuals : .0074267
Standard Error of Regression : .0075583
Log of the Likelihood Function : 458.54
F-statistic ( 1 , 130 ) . 541.85
F-probability : 0
Mean of Dependent Variable : .020016
Number of Observations : 132
Number of Degrees of Freedom : 130
Current Sample : 1976 1 2008 4

——————————— Restrictions Test ———————————-

F-VALUE D.O.F. F-PROB %
1.4162 3, 127 24.112

DEPENDENT VARIABLE:
RTUNEAD : NOMINAL UNIT WAGES, PRIVATE SECT., S.A.

INDEPENDENT VARIABLES:

URD : UNEMPLOYMENT RATE, S.A
ISD : CONSUMER PRICE INDEX, TRADE UNION DEFINITION, S.A.
INFEQ : EXPECTED SHORT-TERM QUARTERLY INFLATION

VANFENR : VALUE ADDED, FACTORS COST, PRIVATE SECT. EXCL. FARM, ENERGY,
TARIFS & RENTAL SERVICES, CHAIN-LINKED VOLUMES, S.A.

OCCNEAD : EMPLOYMENT, F.T.E., PRIVATE SECT. EXCL. FARM & ENERGY, S.A.

DUBF934 : DUMMY VARIABLE EQUAL TO 1 BEFORE 1993.04 AND ZERO OTHERWISE
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<EQ9> PRIVATE SECTOR NON-FARM NON-ENERGY VALUE ADDED DEFLATOR

LOG (PVNFESB) = .35968
(-3.6796 )

+ .91898 * LAG(LOG (PVNFESB),1)
( 38.079 )

*

+ .052418
( 2.5676 )

LOG (CLUPPRD)
+ .028598 * LOG((PALTRI*ITCAMB+PIMPMFD) /2)
( 3.7318 )
- .049139 * (DEL(LOG(.65*PIMPEND+.15*PIMPAGD+.2*PIMPMPD) , 1)
—ABS (DEL (LOG (.65*PIMPEND+.15*PIMPAGD+.20*PIMPMPD) ,1))) /2

(-4.3597 )

+ .079932 * LOG (MAVE (CPUNFED, 8) )
( 3.6865 )

+ .59212 * MAVE (DEL (LOG (CLUPPRD) ,1),4)
( 5.6781 )

+ .0025275* DUBF991
(1.7499 )

RESTRICTIONS: CO01 + C02 + C03 =1

R-Squared : .9994
Adjusted R-Squared : .99936
Durbin-Watson Statistic : 2.0881
Sum of squares of residuals : .0024259
Standard Error of Regression : .0048769
Log of the Likelihood Function : 429.19
F-statistic ( 6 , 102 ) : 28109
F-probability : 0

Mean of Dependent Variable : —.22037
Number of Observations : 109
Number of Degrees of Freedom : 102
Current Sample : 1985 4 2012 4

——————————— Restrictions Test —-———————————-

F-VALUE D.O.F. F-PROB %
.25238 1, 101 61.65

DEPENDENT VARIABLE:
PVNFESB : VALUE ADDED DEFLATOR, FACTORS COST, PRIVATE SECT. EXCL. FARM,
ENERGY, TARIFS & RENTAL SERVICES, S.A.

INDEPENDENT VARIABLES:

CLUPPRD : UNIT LABOR COSTS, BY VALUE ADDED, PRIVATE SECT. EXCL. FARM &
ENERGY, S.A.

PALTRI : FOREIGN PRODUCERS PRICE INDEX, 25 COUNTRIES, EXPORT WEIGHTS
ITCAMB : NOMINAL EFFECTIVE EXCHANGE RATE, 25 COUNTRIES, EXPORT WEIGHTS
PIMPMFD : IMPORT DEFLATOR, MANUFACTURING SECTOR, S.A.
PIMPEND : IMPORT DEFLATOR, ENERGY SECTOR, S.A.
PIMPAGD : IMPORT DEFLATOR, FARM SECTOR, S.A.
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PIMPMPD : IMPORT DEFLATOR, COMMODITIES, S.A.

CPUNFED : USED PRODUCTIVE CAPACITY INDEX, PRIVATE SECT. EXCL. FARM &
ENERGY, CHAIN-LINKED VOLUMES, S.A.

DUBF991 : DUMMY VARIABLE EQUAL TO 1 BEFORE 1999.Q1 AND ZERO OTHERWISE
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<EQ10> NON DURABLE NON-ENERGY CONSUMPTION DEFLATOR

LOG (PCNDNN2) =

(

.0018711
1.9278

.44517
6.8342

.46287
7.3583

.026825
4.7221

.065133
3.9678

+ CO05

+

(

(

.72245
6.0648

.050125
2.0439

.022248

(-6.2441

ALMON: CO5 2 3

FAR

)

*

)

LAG (LOG (PCNDNN2) , 1)

LAG (LOG (PCNDNN2) , 2)

LOG (PIMPD)

LOG (PVNFES1)

DEL (LOG ( (1+AMPIVND+AMPADVA) * (1+ALIACR) ), 1)

MAVE (DEL (LOG (PVNFES1),1), 2)

MAVE (DEL (LOG (PIMPD),1),2)

(DUS02-DU931-DU911)

Distributed Lag Coefficient: CO05

Lag Coeff.
0 —.78564
1 -.34128
2 0

SUM -1.1269

RESTRICTIONS: C01 + C02 + C03 + C04

R-Squared

Std error
.045429
.055331
RESTR.
.077349

Adjusted R-Squared

Durbin-Watson Statistic

Sum of squares of residuals
Standard Error of Regression
Log of the Likelihood Function

F-statistic (
F-probability

8 , 119

)

Mean of Dependent Variable
Number of Observations
Number of Degrees of Freedom

Current Sample

——————————— Restrictions Test

F-VALUE D
2.3525 1

DEPENDENT VARIABLE:

PCNDNN2 : ECONOMIC CONSUMPTION DEFLATOR, NON DURABLE GOODS EXCL.
RENTAL SERVICES & INDIRECT TAXES,

TARIF'S,

.O.F.
, 118

F-PROB
12.776

T-statistic
-17.294
-6.168
RESTR.
-14.569

=1

.99982
.99981
1.8895
.0028759
.004916
503.39
84834
0
—.38184
128
119
1981 1 2012 4
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INDEPENDENT VARIABLES:
PIMPD : IMPORT DEFLATOR, GOODS & SERVICES, S.A.
PVNFES1 : VALUE ADDED DEFLATOR, FACTORS COST, INCL. PRODUCTION TAXES,
PRIVATE SECT. EXCL. FARM, ENERGY, TARIFS & RENTAL SERVICES, S.A.
AMPIVND : IMPLICIT TAX RATE, VAT, NON DURABLE GOODS EXCL. ENERGY, TARIFS &
RENTAL SERVICES
AMPADVA : IMPLICIT TAX RATE, OTHER CONSUMPTION TAXES

ALTACR : IMPLICIT TAX RATE, EXCISES, EXCL. ENERGY

DUS02 : DUMMY VARIABLE EQUAL TO 1 IN 1990.02 AND ZERO OTHERWISE
DU931 : DUMMY VARIABLE EQUAL TO 1 IN 1993.Q01 AND ZERO OTHERWISE
DUS11 : DUMMY VARIABLE EQUAL TO 1 IN 1991.01 AND ZERO OTHERWISE
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<EQ11> BAD LOANS TO NON-FINANCIAL CORPORATIONS

LOG (PDEIMP/ (1-PDEIMP)) = 1.0284
(1 3.4993 )

+ .80986 * LAG(LOG(PDEIMP/ (1-PDEIMP)),1)
(18.883 )

+ CO02 * LAG(TIMPT-INFEY, 1)

1.8539 * LAG(PILRD,1)/LAG (MAVE (PILRD, 40),2)
(-4.8108 )

+ .00170 * TIMPT*CRIMPC/ (VACIMP-RLDDPR-RDLAVAD
+RLDCRAS)
(1 2.4003 )

.35455 * (DU983-DU984-DU023)
(=5.4023 )

ALMON: coz 1 2
Distributed Lag Coefficient: CO02

Lag Coeff. Std error T-statistic
0 .016671 .016939 .9842
1 .0077509 .015317 .50603
SUM .024422 .0099261 2.4604
R-Squared : .94212
Adjusted R-Squared : .93822
Durbin-Watson Statistic : 1.8143
Sum of squares of residuals : 1.1311
Standard Error of Regression : 0 .11273
Log of the Likelihood Function : 76.957
F-statistic ( 6 , 89 ) . 241.4¢6
F-probability : 0
Mean of Dependent Variable : —3.7145
Number of Observations : 96
Number of Degrees of Freedom : 89
Current Sample : 1991 1 2014 4

——————————— Stability Analysis —-—————————-

*x*%*  Chow Test - Predictive Power  ***%*

-—— Sample —-—- F-value D.O.F. F-prob %

2015 1 2015 4 .853 4, 93 49,532

DATE ACTUAL PREDICTED ERROR STD-ERR T-STAT

2015.1 -3.1422 -3.0795 -.062663 .11529 -.54351
2015.2 -3.0117 -3.1684 .1567 .1152 1.3603
2015.3 -3.1574 -3.0849 -.072474 .11563 -.62677
2015.4 -3.1322 -3.2238 .091653 .11524 .79531
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DEPENDENT VARIABLE:

PDEIMP

INDEPENDENT
TIMPT
INFEY
PILRD
CRIMPC

VACIMP

RLDDPR
RDLAVAD
RLDCRAS

DU983
DU984
DUO023

FLOW OF BAD LOANS OVER TOTAL STOCK OF OUSTANDING LOANS NET OF
BAD DEBTS, NON-FINANCIAL CORPORATIONS

VARIABLES:

AVERAGE INTEREST RATE ON BANK LOANS, NON-FINANCIAL CORPORATIONS
EXPECTED SHORT TERM YEARLY INFLATION

GDP, CHAIN-LINKED VOLUMES, S.A.

LOANS INCL. SECURITIZATIONS, OUTSTANDING AMOUNTS, NON-FINANCIAL
CORPORATIONS, NOTIONAL STOCKS

NOMINAL VALUE ADDED, FACTORS COST, PRIVATE SECT. EXCL. CREDIT
AND INSURANCE, S.A.

NOMINAL INCOME FROM DEPENDENT EMPLOYMENT, PRIVATE SECT., S.A.
NOMINAL INCOME FROM SELF-EMPLOYMENT, PRIVATE SECT., S.A.
NOMINAL INCOME FROM DEPENDENT EMPLOYMENT, CREDIT AND INSURANCE
SECT., S.A.

DUMMY VARIABLE EQUAL TO 1 IN 1998.Q3 AND ZERO OTHERWISE

DUMMY VARIABLE EQUAL TO 1 IN 1998.04 AND ZERO OTHERWISE

DUMMY VARIABLE EQUAL TO 1 IN 2002.03 AND ZERO OTHERWISE
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Appendix B: Model responses to various shocks

Table B1. Model elasticities: monetary policy shock (100 b.p. for 2 years)

1 2 3 4 5
GDP (1)1 -0.09 -0.37 -0.45 -0.17 0.09
Imports (goods and services) (1) -0.24 -0.84 -0.86 -0.11 0.30
Exports (goods and services) (1)1 -0.18 -0.20 0.07 0.38 0.55
Household consumption (1)] -0.01 -0.10 -0.07 0.11 0.20
Gross fixed investment (1)1 -0.49 -2.43 -3.39 -2.01 -0.60
GDP deflator (1)} -0.03 -0.26 -0.53 -0.64 -0.57
Import deflator (goods and services) (1) -0.39 -0.32 -0.27 -0.23 -0.03
Export deflator (goods and services) (1)1 -0.20 -0.35 -0.51 -0.53 -0.35
Private consumption deflator (1)} -0.07 -0.23 -0.43 -0.51 -0.43
Private sector gross compensation (1)} -0.12 -0.61 -1.04 -1.09 -1.01
Private sector unit labour cost (1)} 0.00 -0.24 -0.70 -1.04 -1.11
Export competitiveness (1)} -0.38 0.08 0.55 0.58 0.34
Currentaccount BoP (% of GDP) (2)] 0.05 0.17 0.19 0.04 -0.03
Total employment (standard unit) (1) -0.038 -0.15 -0.27 -0.21 -0.01
Private sector employment (standard unit) (1)1 -0.03 -0.18 -0.32 -0.24 -0.01

(1) Percentage deviation from the baseline.
(2) Absolute deviation fromthe baseline.
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Table B2. Model elasticities: foreign demand shock (1%)

1 2 3 4 5
GDP (1)} 0.09 0.11 0.14 0.17 0.18
Imports (goods and services) (1) 0.53 0.65 0.74 0.76 0.75
Exports (goods and services) (1) 0.75 0.86 0.90 0.91 0.89
Household consumption (1)} 0.02 0.05 0.08 0.09 0.10
Gross fixed investment (1)} 0.07 0.18 0.27 0.34 0.40
GDP deflator (1)} 0.01 0.04 0.07 0.10 0.14
Import deflator (goods and services) (1)1 -0.03 -0.10 -0.11 -0.08 -0.05
Export deflator (goods and services) (1) 0.00 -0.01 0.01 0.05 0.08
Private consumption deflator (1)} 0.00 0.02 0.04 0.07 0.10
Private sector gross compensation (1)} 0.03 0.08 0.14 0.21 0.29
Private sector unit labour cost (1)} -0.07 0.00 0.05 0.11 0.20
Export competitiveness (1)} 0.00 0.01 0.00 -0.04 -0.08
Currentaccount BoP (% of GDP) (2) 0.05 0.07 0.07 0.09 0.10
Total employment (standard unit) 1) 0.03 0.07 0.09 0.11 0.12
Private sector employment (standard unit) ~ (1)] 0.04 0.08 0.10 0.13 0.15

(1) Percentage deviation from the baseline.
(2) Absolute deviation fromthe baseline.
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Table B3. Model elasticities: nominal effective exchange rate shock (appreciation 5%)

1 2 3 4 5
GDP (1)} -0.09 -0.24 -0.38 -0.50 -0.59
Imports (goods and services) (1)1 -0.26 -0.49 -0.62 -0.68 -0.72
Exports (goods and services) (1) -0.84 -1.64 -2.03 -2.07 -1.90
Household consumption (1) 0.15 0.33 0.43 0.41 0.31
Gross fixed investment (1); -0.10 -0.57 -1.21 -1.89 -2.49
GDP deflator (1)} 0.01 -0.30 -0.71 -1.22 -1.67
Import deflator (Jgoods and services) (1)} -1.98 -2.25 -2.51 -2.71 -2.75
Export deflator (goods and services) (1)1 -0.90 -1.30 -1.66 -2.07 -2.36
Private consumption deflator (1)1 -0.26 -0.59 -0.99 -1.39 -1.76
Private sector gross compensation (1)1 -0.09 -0.40 -0.85 -1.42 -2.04
Private sector unit labour cost (1)} 0.10 -0.03 -0.39 -0.92 -1.55
Export competitiveness (1)} -1.95 -1.60 -1.23 -0.83 -0.51
Currentaccount BoP (% of GDP) (2 0.07 -0.06 -0.18 -0.32 -0.38
Total employment (standard unit) (1)1 -0.05 -0.18 -0.33 -0.46 -0.54
Private sector employment (standard unit) ~ (1)| -0.06 -0.22 -0.39 -0.54 -0.64

(1) Percentage deviation from the baseline.
(2) Absolute deviation fromthe baseline.
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Table B4. Model elasticities: oil price shock (10%)

1 2 3 4 5
GDP (1)} -0.09 -0.25 -0.34 -0.41 -0.43
Imports (goods and services) (1)1 -0.14 -0.36 -0.44 -0.46 -0.45
Exports (goods and services) (1) -0.15 -0.44 -0.67 -0.82 -0.86
Household consumption (1)} -0.14 -0.35 -0.41 -0.41 -0.37
Gross fixed investment (1)} -0.05 -0.12 -0.21 -0.35 -0.47
GDP deflator (1)} 0.06 0.17 0.24 0.22 0.18
Import deflator (goods and services) 1) 1.07 1.35 1.25 1.13 0.95
Export deflator (goods and services) (1) 0.53 0.76 0.79 0.69 0.59
Private consumption deflator (1)1 0.22 0.35 0.39 0.38 0.34
Private sector gross compensation (1)} 0.02 0.06 0.05 -0.02 -0.15
Private sector unit labour cost (1)} 0.09 0.21 0.23 0.20 0.05
Export competitiveness (1)} -0.44 -0.63 -0.64 -0.57 -0.44
Currentaccount BoP (% of GDP) (2) -0.14 -0.17 -0.18 -0.23 -0.24
Total employment (standard unit) (1)1 -0.02 -0.08 -0.15 -0.21 -0.26
Private sector employment (standard unit) ~ (1)| -0.02 -0.09 -0.18 -0.25 -0.31

(1) Percentage deviation from the baseline.
(2) Absolute deviation fromthe baseline.
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Table B5. Model elasticities: public investment shock (1% of GDP)

1 2 3 4 5
GDP (1)} 0.92 1.07 1.17 1.17 1.07
Imports (goods and services) 1) 1.65 1.71 1.56 1.51 1.46
Exports (goods and services) (1) 0.01 -0.17 -0.57 -1.03 -1.50
Household consumption (1)} 0.238 0.34 0.37 0.40 0.44
Private gross fixed investment (1)} 0.82 2.00 3.04 3.59 3.69
GDP deflator (1)} 0.07 0.37 0.82 1.27 1.63
Import deflator (goods and services) 1) 0.13 0.40 0.50 0.38 0.32
Export deflator (goods and services) (1) 0.11 0.49 0.88 1.13 1.32
Private consumption deflator (1)} 0.05 0.32 0.68 1.00 1.27
Private sector gross compensation (1) 0.26 0.83 1.50 2.22 2.87
Private sector unit labour cost (1); -0.73 0.07 0.78 1.60 2.41
Export competitiveness (1)} -0.13 -0.56 -0.98 -1.28 -1.39
Currentaccount BoP (% of GDP) (2) -0.40 -0.53 -0.56 -0.56 -0.61
Total employment (standard unit) 1) 0.31 0.66 0.81 0.87 0.85
Private sector employment (standard unit) ~ (1)] 0.37 0.78 0.95 1.03 1.00

(1) Percentage deviation from the baseline.
(2) Absolute deviation fromthe baseline.
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Table B6. Model elasticities: transfers to households shock (1% of GDP)

1 2 3 4 5
GDP (1)} 0.1 0.28 0.45 0.59 0.68
Imports (goods and services) 1) 0.14 0.37 0.53 0.63 0.68
Exports (goods and services) (1) 0.00 -0.01 -0.05 -0.13 -0.26
Household consumption (1)} 0.21 0.55 0.83 1.05 1.21
Gross fixed investment (1) 0.04 0.22 0.51 0.86 1.19
GDP deflator (1)} 0.00 0.03 0.09 0.19 0.32
Import deflator (goods and services) 1) 0.01 0.05 0.11 0.15 0.17
Export deflator (goods and services) (1) 0.01 0.04 0.12 0.21 0.31
Private consumption deflator (1)} 0.00 0.02 0.08 0.16 0.25
Private sector gross compensation (1)} 0.01 0.06 0.17 0.33 0.51
Private sector unit labour cost (1)} -0.05 -0.06 -0.01 0.12 0.30
Export competitiveness (1)} -0.01 -0.05 -0.14 -0.24 -0.34
Currentaccount BoP (% of GDP) (2); -0.04 -0.13 -0.20 -0.24 -0.27
Total employment (standard unit) 1) 0.02 0.07 0.15 0.22 0.28
Private sector employment (standard unit) ~ (1)] 0.02 0.09 017 0.26 0.34

(1) Percentage deviation from the baseline.
(2) Absolute deviation fromthe baseline.
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Table B7. Model elasticities: indirect taxes shock (-1% of GDP)

1 2 3 4 5
GDP (1)} 0.32 0.53 0.65 0.69 0.73
Imports (goods and services) 1) 0.48 0.67 0.57 0.46 0.41
Exports (goods and services) (1) 0.01 0.05 0.08 0.11 0.16
Household consumption (1)} 0.66 1.13 1.33 1.35 1.37
Gross fixed investment (1 0.11 0.02 -0.13 -0.19 -0.16
GDP deflator (1)} -0.54 -0.79 -0.96 -1.06 -1.17
Import deflator (Jgoods and services) 1) 0.03 0.13 0.20 0.16 0.11
Export deflator (goods and services) (1) 0.00 -0.04 -0.06 -0.09 -0.13
Private consumption deflator (1)1 -0.86 -1.15 -1.35 -1.51 -1.68
Private sector gross compensation (1)} -0.06 -0.28 -0.44 -0.54 -0.61
Private sector unit labour cost (1)} -0.22 -0.46 -0.64 -0.73 -0.80
Export competitiveness (1)} 0.00 0.03 0.05 0.08 0.13
Currentaccount BoP (% of GDP) (21 -0.15 -0.27 -0.27 -0.21 -0.18
Total employment (standard unit) 1) 0.05 0.15 0.24 0.31 0.37
Private sector employment (standard unit) ~ (1)] 0.06 0.18 0.29 0.37 0.44

(1) Percentage deviation from the baseline.
(2) Absolute deviation fromthe baseline.
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Table B8. Model elasticities: firms' social contributions shock (-1% of GDP)

1 2 3 4 5
GDP (1)} 0.43 1.23 1.60 1.66 1.69
Imports (goods and services) (1) 0.35 0.73 0.41 0.02 -0.21
Exports (goods and services) (1) 0.50 1.47 2.16 2.58 2.85
Household consumption (1)} 0.63 1.68 1.87 1.57 1.33
Gross fixed investment (1)} 0.07 0.17 0.07 0.04 0.22
GDP deflator (1)} -1.01 -1.88 -2.09 -2.07 -2.00
Import deflator (goods and services) 1) 0.01 0.11 0.21 0.15 0.01
Export deflator (goods and services) (1 -1.25 -1.76 -1.69 -1.62 -1.60
Private consumption deflator (1)1 -0.95 -1.73 -1.85 -1.85 -1.84
Private sector gross compensation (1)} -0.08 -0.42 -0.66 -0.68 -0.48
Private sector unit labour cost (1)} -4.20 -4.99 -5.30 -5.26 -5.03
Export competitiveness (1)}, 1.43 1.91 1.77 1.67 1.61
Currentaccount BoP (% of GDP) (2 -0.27 -0.36 -0.13 0.16 0.37
Total employment (standard unit) 1) 0.05 0.36 0.73 0.98 1.16
Private sector employment (standard unit) ~ (1)] 0.06 0.43 0.86 1.16 1.38

(1) Percentage deviation from the baseline.
(2) Absolute deviation fromthe baseline.

55



~

. 1101

.1102

.1103

. 1104

.1105

.1106

.1107

.1108

.1109

1110

L1111

L1112

L1113

L1114

L1115

L1116

1117

L1118

L1119

.1120

L1121

L1122

L1123

RECENTLY PUBLISHED “TEMI” (*)

The effects of tax on bank liability structure, by Leonardo Gambacorta, Giacomo
Ricotti, Suresh Sundaresan and Zhenyu Wang (February 2017).

Monetary policy surprises over time, by Marcello Pericoli and Giovanni Veronese
(February 2017).

An indicator of inflation expectations anchoring, by Filippo Natoli and Laura
Sigalotti (February 2017).

A tale of fragmentation: corporate funding in the euro-area bond market, by
Andrea Zaghini (February 2017).

Taxation and housing markets with search frictions, by Danilo Liberati and Michele
Loberto (March 2017).

I will survive. Pricing strategies of financially distressed firms, by loana A. Duca,
José M. Montero, Marianna Riggi and Roberta Zizza (March 2017).

STEM graduates and secondary school curriculum: does early exposure to science
matter?, by Marta De Philippis (March 2017).

Lending organization and credit supply during the 2008-09 crisis, by Silvia del
Prete, Marcello Pagnini, Paola Rossi and Valerio Vacca (April 2017).

Bank lending in uncertain times, by Piergiorgio Alessandri and Margherita Bottero
(April 2017).

Services trade and credit frictions: evidence from matched bank-firm data, by
Francesco Bripi, David Loschiavo and Davide Revelli (April 2017).

Public guarantees on loans to SMEs: an RDD evaluation, by Guido de Blasio,
Stefania De Mitri, Alessio D’Ignazio, Paolo Finaldi Russo and Lavina Stoppani
(April 2017).

Local labour market heterogeneity in Italy: estimates and simulations using
responses to labour demand shocks, by Emanuele Ciani, Francesco David and
Guido de Blasio (April 2017).

Liquidity transformation and financial stability: evidence from the cash management
of open-end Italian mutual funds, by Nicola Branzoli and Giovanni Guazzarotti
(April 2017).

Assessing the risks of asset overvaluation: models and challenges, by Sara Cecchetti
and Marco Taboga (April 2017).

Social ties and the demand for financial services, by Eleonora Patacchini and
Edoardo Rainone (June 2017).

Measurement errors in consumption surveys and the estimation of poverty and
inequality indices, by Giovanni D’ Alessio (June 2017).

No free lunch, Buddy: past housing transfers and informal care later in life, by
Emanuele Ciani and Claudio Deiana (June 2017).

The interbank network across the global financial crisis: evidence from Italy, by
Massimiliano Affinito and Alberto Franco Pozzolo (June 2017).

The collateral channel of unconventional monetary policy, by Giuseppe Ferrero,
Michele Loberto and Marcello Miccoli (June 2017).

Medium and long term implications of financial integration without financial
development, by Flavia Corneli (June 2017).

The financial stability dark side of monetary policy, by Piergiorgio Alessandri,
Antonio Maria Conti and Fabrizio Venditti (June 2017).

Large time-varying parameter VARs: a non-parametric approach, by George
Kapetanios, Massimiliano Marcellino and Fabrizio Venditti (June 2017).

Multiple lending, credit lines, and financial contagion, by Giuseppe Cappelletti
and Paolo Emilio Mistrulli (June 2017).

Requests for copies should be sent to:
Banca d’Italia — Servizio Studi di struttura economica e finanziaria — Divisione Biblioteca e Archivio storico —
Via Nazionale, 91 — 00184 Rome — (fax 0039 06 47922059). They are available on the Internet www.bancaditalia.it.



"TEMI" LATER PUBLISHED ELSEWHERE

2015

AABERGE R. and A. BRANDOLINI, Multidimensional poverty and inequality, in A. B. Atkinson and F.
Bourguignon (eds.), Handbook of Income Distribution, Volume 2A, Amsterdam, Elsevier,
TD No. 976 (October 2014).

ALBERTAZZI U., G. ERAMO, L. GAMBACORTA and C. SALLEO, Asymmetric information in securitization: an
empirical assessment, Journa of Monetary Economics, v. 71, pp. 33-49, TD No. 796 (February
2011).

ALESSANDRI P. and B. NELSON, Smple banking: profitability and the yield curve, Journal of Money, Credit
and Banking, v. 47, 1, pp. 143-175, TD No. 945 (January 2014).

ANTONIETTI R, R. BRONZINI and G. CAINELLI, Inward greenfield FDI and innovation, Economia e Politica
Industriale, v. 42, 1, pp. 93-116, TD No. 1006 (March 2015).

BARONE G. and G. NARCISO, Organized crime and business subsidies: Where does the money go?, Journal
of Urban Economics, v. 86, pp. 98-110, TD No. 916 (June 2013).

BroNnzINI R., The effects of extensive and intensive margins of FDI on domestic employment:
microeconomic evidence from Italy, B.E. Journal of Economic Analysis & Policy, v. 15, 4, pp.
2079-2109, TD No. 769 (July 2010).

BUGAMELLI M., S. FABIANI and E. SETTE, The age of the dragon: the effect of imports from China on firm-
level prices, Journa of Money, Credit and Banking, v. 47, 6, pp. 1091-1118, TD No. 737
(January 2010).

BULLIGAN G., M. MARCELLINO and F. VENDITTI, Forecasting economic activity with targeted predictors,
International Journal of Forecasting, v. 31, 1, pp. 188-206, TD No. 847 (February 2012).

BuseTTl F., On detecting end-of-sample instabilities, in S.J. Koopman, N. Shepard (eds.), Unobserved
Components and Time Series Econometrics, Oxford, Oxford University Press,
TD No. 881 (September 2012).

CESARONI T., Procyclicality of credit rating systems. how to manage it, Journal of Economics and
Business, v. 82. pp. 62-83, TD No. 1034 (October 2015).

CIARLONE A., House price cycles in emerging economies, Studies in Economics and Finance, v. 32, 1,
TD No. 863 (May 2012).

CucINIELLO V. and F. M. SIGNORETTI, Large banks,loan rate markup and monetary policy, International
Journal of Central Banking, v. 11, 3, pp. 141-177, TD No. 987 (November 2014).

DE BLASIO G., D. FANTINO and G. PELLEGRINI, Evaluating the impact of innovation incentives: evidence
from an unexpected shortage of funds, Industrial and Corporate Change, v. 24, 6, pp. 1285-1314,
TD No. 792 (February 2011).

DepaLO D., R. GIORDANO and E. PAPAPETROU, Public-private wage differentials in euro area countries:
evidence from quantile decomposition analysis, Empirical Economics, v. 49, 3, pp. 985-1115, TD
No. 907 (April 2013).

D1 CEsARE A, A. P. STORK and C. DE VRIES, Risk measures for autocorrelated hedge fund returns, Journal
of Financial Econometrics, v. 13, 4, pp. 868-895, TD No. 831 (October 2011).

FANTINO D., A. MORI and D. ScALIsE, Collaboration between firms and universities in Italy: the role of a
firm's proximity to top-rated departments, Rivista Italiana degli economisti, v. 1, 2, pp. 219-251,
TD No. 884 (October 2012).

FRATZSCHER M., D. RIMEC, L. SARNOB and G. ZINNA, The scapegoat theory of exchange rates: the first
tests, Journal of Monetary Economics, v. 70, 1, pp. 1-21, TD No. 991 (November 2014).

NOTARPIETRO A. and S. SIVIERO, Optimal monetary palicy rules and house prices. the role of financial
frictions, Journa of Money, Credit and Banking, v. 47, S1, pp. 383-410, TD No. 993 (November
2014).

RiGGlI M. and F. VENDITTI, The time varying effect of oil price shocks on euro-area exports, Journa of
Economic Dynamics and Contral, v. 59, pp. 75-94, TD No. 1035 (October 2015).

TANELI M. and B. OHL, Information acquisition and learning from prices over the business cycle, Journa
of Economic Theory, 158 B, pp. 585-633, TD No. 946 (January 2014).



2016

ALBANESE G., G. DE BLASIO and P. SESTITO, My parents taught me. evidence on the family transmission of
values, Journal of Population Economics, v. 29, 2, pp. 571-592, TD No. 955 (Mar ch 2014).

ANDINI M. and G. DE BLASIO, Local development that money cannot buy: Italy’s Contratti di Programma,
Journal of Economic Geography, v. 16, 2, pp. 365-393, TD No. 915 (June 2013).

BARONE G. and S. MOCETTI, Inequality and trust: new evidence from panel data, Economic Inquiry, v. 54,
pp. 794-809, TD No. 973 (October 2014).

BELTRATTI A., B. BorTOLOTTI and M. CAccAvaAlo, Sock market efficiency in China: evidence from the
split-share reform, Quarterly Review of Economics and Finance, v. 60, pp. 125-137, TD No. 969
(October 2014).

BOLATTO S. and M. SBRACIA, Deconstructing the gains from trade: selection of industries vs reallocation of
workers, Review of International Economics, v. 24, 2, pp. 344-363, TD No. 1037 (November 2015).

BoLTON P., X. FREIXAS, L. GAMBACORTA and P. E. MISTRULLI, Relationship and transaction lending in a
crisis, Review of Financial Studies, v. 29, 10, pp. 2643-2676, TD No. 917 (July 2013).

BoNAcCCORSI DI PATTI E. and E. SETTE, Did the securitization market freeze affect bank lending during the
financial crisis? Evidence from a credit register, Journa of Financid Intermediation , v. 25, 1, pp.
54-76, TD No. 848 (February 2012).

BoRIN A. and M. MANCINI, Foreign direct investment and firm performance: an empirical analysis of
Italian firms, Review of World Economics, v. 152, 4, pp. 705-732, TD No. 1011 (June 2015).

BrAGOLI D., M. RIGON and F. ZANETTI, Optimal inflation weights in the euro area, International Journa of
Central Banking, v. 12, 2, pp. 357-383, TD No. 1045 (January 2016).

BRANDOLINI A. and E. VIVIANO, Behind and beyond the (headcount) employment rate, Journal of the Royal
Statistical Society: Series A, v. 179, 3, pp. 657-681, TD No. 965 (July 2015).

Brip F., The role of regulation on entry: evidence from the Italian provinces, World Bank Economic
Review, v. 30, 2, pp. 383-411, TD No. 932 (September 2013).

BRONzINI R. and P. PiseLLI, The impact of R&D subsidies on firm innovation, Research Policy, v. 45, 2, pp.
442-457, TD No. 960 (April 2014).

BURLON L. and M. VILALTA-BUFI, A new look at technical progress and early retirement, 1ZA Journd of
Labor Policy, v. 5, TD No. 963 (June 2014).

BuseTTl F. and M. CAIVANO, The trend—cycle decomposition of output and the Phillips Curve: bayesian
estimates for Italy and the Euro Area, Empirica Economics, V. 50, 4, pp. 1565-1587, TD No. 941
(November 2013).

CAIVANO M. and A. HARVEY, Time-series models with an EGB2 conditional distribution, Journa of Time
Series Analysis, v. 35, 6, pp. 558-571, TD No. 947 (January 2014).

CAaLzA A. and A. ZAGHINI, Shoe-leather costs in the euro area and the foreign demand for euro banknotes,
International Journd of Central Banking, v. 12, 1, pp. 231-246, TD No. 1039 (December 2015).

CiaNI E., Retirement, Pension eligibility and home production, Labour Economics, v. 38, pp. 106-120, TD
No. 1056 (March 2016).

CIARLONE A. and V. MIcCELI, Escaping financial crises? Macro evidence from sovereign wealth funds
investment behaviour, Emerging Markets Review, v. 27, 2, pp. 169-196, TD No. 972 (October
2014).

CoRNELI F. and E. TARANTINO, Sovereign debt and reserves with liquidity and productivity crises, Journal
of International Money and Finance, v. 65, pp. 166-194, TD No. 1012 (June 2015).

D’Aurizio L. and D. DEPALO, An evaluation of the policies on repayment of government’s trade debt in
Italy, Italian Economic Journdl, v. 2, 2, pp. 167-196, TD No. 1061 (April 2016).

DE BLASIO G., G. MAGIO and C. MENON, Down and out in Italian towns. measuring the impact of
economic downturns on crime, Economics Letters, 146, pp. 99-102, TD No. 925 (July 2013).

DotToRrI D. and M. MANNA, Strategy and tactics in public debt management, Journal of Policy Modeling,
v. 38,1, pp. 1-25, TD No. 1005 (March 2015).

EsposiTOL., A. NoBiLI and T. ROPELE, The management of interest rate risk during the crisis: evidence from
Italian banks, Journa of Banking & Finance, v. 59, pp. 486-504, TD No. 933 (September 2013).

MARCELLINO M., M. PORQUEDDU and F. VENDITTI, Short-Term GDP forecasting with a mixed frequency
dynamic factor model with stochastic volatility, Journal of Business & Economic Statistics, v. 34,
1, pp. 118-127, TD No. 896 (January 2013).



RobANO G., N. SERRANO-VELARDE and E. TARANTINO, Bankruptcy law and bank financing, Journal of
Financial Economics, v. 120, 2, pp. 363-382, TD No. 1013 (June 2015).

ZINNA G., Price pressures on UK real rates: an empirical investigation, Review of Financeyv. 20, 4, pp.
1587-1630, TD No. 968 (July 2014).

2017

ADAMOPOULOU A. and G.M. TANzI, Academic dropout and the great recession, Journal of Human Capital,
V.11, 1, pp. 35-71, TD No. 970 (October 2014).

ALBERTAZzI U., M. BOTTERO and G. SENE, Information externalities in the credit market and the spell of
credit rationing, Journal of Financia Intermediation, v. 30, pp. 61-70, TD No. 980 (November
2014).

ALESSANDRI P. and H. MumTAZ, Financial indicators and density forecasts for US output and inflation,
Review of Economic Dynamics, v. 24, pp. 66-78, TD No. 977 (November 2014).

BRUCHE M. and A. SEGURA, Debt maturity and the liquidity of secondary debt markets, Journal of
Financial Economics, v. 124, 3, pp. 599-613, TD No. 1049 (January 2016).

DE BLASIO G. and S. Poy, The impact of local minimum wages on employment: evidence from Italy in the
1950s, Journal of Regional Science, v. 57, 1, pp. 48-74, TD No. 953 (March 2014).

LoBerTO M. and C. PERRICONE, Does trend inflation make a difference?, Economic Modéelling, v. 61, pp.
351-375, TD No. 1033 (October 2015).

MocCETTI S., M. PAGNINI and E. SETTE, Information technology and banking organization, Journal of
Journal of Financial Services Research, v. 51, pp. 313-338, TD No. 752 (M ar ch 2010).

MoceTTlI S. and E. VIVIANO, Looking behind mortgage delinquencies, Journa of Banking & Finance, v.
75, pp. 53-63, TD No. 999 (January 2015).

PAaLAZZzO F., Search costs and the severity of adverse selection, Research in Economics, v. 71, 1, pp. 171-
197, TD No. 1073 (July 2016).

PATACCHINI E., E. RAINONE and Y. ZENOU, Heterogeneous peer effects in education, Journal of Economic
Behavior & Organization, v. 134, pp. 190-227, TD No. 1048 (January 2016).

FORTHCOMING

ADAMOPOULOU A. and E. KAYA, Young Adults living with their parents and the influence of peers, Oxford
Bulletin of Economics and Statistics, TD No. 1038 (November 2015).

BoronDI M., L. CARPINELLI and E. SETTE, Credit supply during a sovereign debt crisis, Journal of the
European Economic Association, TD No. 909 (April 2013).

BroNzINI R. and A. D’IGNAZIO, Bank internationalisation and firm exports: evidence from matched firm-
bank data, Review of International Economics, TD No. 1055 (M ar ch 2016).

BURLON L., Public expenditure distribution, voting, and growth, Journal of Public Economic Theory,
TD No. 961 (April 2014).

BuseTTl F., Quantile aggregation of density forecasts, Oxford Bulletin of Economics and Statistics,
TD No. 979 (November 2014).

CesAaRONI T. and R. DE SaNTIS, Current account “ core-periphery dualism” in the EMU, World Economy,
TD No. 996 (December 2014).

CesAaRONI T. and S. Iezzi, The predictive content of business survey indicators. evidence from SGE,
Journal of Business Cycle Research, TD No. 1031 (October 2015).

CoNTI P., D. MARELLA and A. NERI, Satistical matching and uncertainty analysis in combining household
income and expenditure data, Statistical Methods & Applications, TD No. 1018 (July 2015).

D’ AMURI F., Monitoring and disincentives in containing paid sick leave, Labour Economics, TD No. 787
(January 2011).

D’AMURI F. and J. MARcuccl, The predictive power of google searches in forecasting unemployment,
International Journal of Forecasting, TD No. 891 (November 2012).



FEDERICO S. and E. TosTI, Exporters and importers of services: firm-level evidence on Italy, The World
Economy, TD No. 877 (September 2012).

GlAcoMELLI S. and C. MENON, Does weak contract enforcement affect firm size? Evidence from the
neighbour's court, Journal of Economic Geography, TD No. 898 (January 2013).

MANCINI A.L., C. MONFARDINI and S. PASQUA, Is a good example the best sermon? Children’s imitation
of parental reading, Review of Economics of the Household, D No. 958 (April 2014).

MEekS R., B. NELSON and P. ALESSANDRI, Shadow banks and macroeconomic instability, Journal of
Money, Credit and Banking, TD No. 939 (November 2013).

Micuccl G. and P. Rossi, Debt restructuring and the role of banks' organizational structure and lending
technologies, Journal of Financial Services Research, TD No. 763 (June 2010).

NATOoLI F. and L. SIGALOTTI, Tail co-movement in inflation expectations as an indicator of anchoring,
International Journal of Central Banking, TD No. 1025 (July 2015).

Ricel M., Capital destruction, jobless recoveries, and the discipline device role of unemployment,
Macroeconomic Dynamics, TD No. 871 July 2012).

SEGURA A., Why did sponsor banks rescue their SVs?, Review of Finance, TD No. 1100 (February
2017).

SEGURA A. and J. SUAREZ, How excessive is banks maturity transformation?, Review of Financia
Studies, TD No. 1065 (April 2016).



	Pagina vuota



