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Introduction

The Great Recession made even clearer the need for a deep reassessment of
the economic profession. Mainstream macroeconomic models (both DSGE and
CGE types) failed at predicting both the financial crash and the effects of the
policies put in place afterwards, in particular with respect to the effects of aus-
terity and the increase of Financial Fragility. Broadly speaking, this was so
because of the absence, in most of these models, of relevant aspects of the ex-
isting economic systems.

In particular, endogenous growth models suffer from major shortcomings:
i.e., General Equilibrium framework, unreliable/untestable micro-foundations,
not really endogenous growth models, no real endogenous money, no clear treat-
ment of banks and of financial sector (and so on). In a period that has been
labeled as “Financialization” (Stockhammer, 2012), where the role and power
of the financial sector has increased exponentially (which has contributed to the
huge rise in income and wealth inequality highlighted by the works of Piketty
and Saez (2010)), while the rest of the economy is facing “Secular Stagnation”
(i.e. declining growth rates since the late 80s for output, productivity, wages),
not to treat these issues means missing a big part of the picture.

However, there are alternatives. Stock-Flow Consistent (SFC henceforth)
macroeconomic models, in turn, do pay a lot of attention to the financial side of
the system and on the interdependencies that connect the balance sheets of the
various institutional sectors to their real transactions in a monetary production
economy. This, coupled with the fact that there has been a wide recognition,
from both the press and academics (Chancellor, 2010; Wolf, 2012; Schlefer, 2013;
Bezemer, 2010), that Godley and applied models based on the SFC approach
have been between the few that correctly predicted both the 2001 and the 2007-
08 crisis (Godley, 1999; Godley et al. (2007)), caused a renewed interest in the
approach in both its theoretical and empirical aspects, being it the perfect roof
to host various heterodox views and to discuss how modern capitalist financial-
ized systems works.

The aim of this work is threefold.

The first, carried out in Part I, is to provide an overview of the SFC approach
to macroeconomic modelling from a theoretical/methodological perspective. In
this regard, in Chapter 1 we present a SFC neo-Kaleckian Supermultiplier model
that deals with the dynamics of government Deficits and Debt within a five-
sector closed-economy with three types of assets. After discussing the structure
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of the model, the second part of the Chapter provides a methodological discus-
sion of how the current SFC literature deals with these models. In particular,
this is done by solving the model using the two different approaches (Marshall-
Keynes vs Godley-Lavoie) and comparing the results. We will then present,
in Chapter 2, Godely’s Financial Balances model and discuss the Fundamental
Identity and, more generally, how the SFC literature deals with Open Economy
issues.

The second, dealt with in Part II , is how to make the step from a theoret-
ical to an empirical model. Chapter 3 and 4 are indeed devoted to show how
to build an applied SFC Macroeconomic Model, starting from the appropriate
data sources, and how to deal with all the technical and practical issues that
emerges when dealing with such models. We will guide the reader through all
the steps needed to build a sound accounting structure, in Chapter 3, while
Chapter 4 describes how to reconcile Stocks&Flows.

Finally, in Part III, we will show some application of the model developed
in previous Chapters for forecasting the effects of Monetary and Fiscal eco-
nomic policies over the medium-run. Contrary to the standard macroeconomet-
ric models, our SFC framework will make sure that all relevant real-financial
connections would not get lost, to possibly detect increasing financial fragility
and better evaluate the system wide effects of different regimes. In Chapter 5,
we will report the full model developed in the Second Part of the work, “close”
the Financial Accounts for each sector, defining the buffer stocks for each asset
class and sector and, finally, detail the estimation of the stochastic equations of
the model. We will close this work in Chapter 6, where we will perform some
Economic Policy simulation on our model, to ascertain the effect and outcomes
of different expansionary fiscal policies, the interest rate transmission mecha-
nism and, more generally, the system-wide effect on growth, distribution and
Financial Stability.
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Theory
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Chapter 1

An Intrinsically Dynamic
SFC Neo-Kaleckian Growth
Model: Contrasting
Modeling Approaches

This work builds upon the new strand of post-Keynesian Kaleckian Growth and
Distribution Supermultiplier models. The aim of the paper is twofold. The first
is to present a fully coherent Stock-Flow Consistent post-Keynesian Kaleckian
Supermultiplier model and expose the novelties of the model with respect to
standard post-Keynesian Growth & Distribution literature. The second task,
then, is to solve the model applying the two main different methodological
approaches used in the literature, the comparative-dynamics (Keynes-Marshall)
and the dynamic simulations (Godley-Lavoie), and compare the differences on
model behavior. While the long-run positions identified by the two models may
well be similar, the traverse towards them will be different, in terms of both
modeling and exercises one can do with them. This will allow us to shed light
on the relative merits (and drawbacks) of the two approaches and to implement
the discussion between heterodox economists on a topic which is of the utmost
importance in terms of both theory and policy making.

JEL-Classification: B41, E12, E44 , O42

Keywords: Methodology, SFC, post-Keynesian, Growth Models, Supermulti-
plier
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1.1 Introduction

The Great Recession reminded the economic profession how active fiscal poli-
cies and Big Government are of primary importance for Stabilizing an Unstable
Economy (Minsky, (1986)). The evident failure of New Consensus Macroeco-
nomics and its economic policies in the management of the Crisis, in particular
in the Eurozone, with its reliance on monetary policy interventions combined
with fiscal austerity, is overwhelming. We wish to contribute to finding an alter-
native using a methodology that can be accepted by researchers from different
traditions. But how shall this alternative look like?

In his Nobel Prize lecture (1982), James Tobin delineates the main features
needed to properly construct the framework of a macroeconomic model:

1. Tracking of stocks and precision regarding time;

2. several assets and rates of return;

3. modeling of financial and monetary policy operations;

4. the budget constraint and the adding-up constraint.

Feature one states that one has to adopt a stock-flow coherent modeling.
While (current) flows imply (end of period) stocks (e.g. positive saving implies
an increase in net wealth), is also true that (end of previous period) stocks
feed back on (current) flows (e.g. higher debt implies higher future interest
payments; higher wealth allows for higher spending etc.). This implies, as
Turnovsky pointed out, the existence of intrinsic dynamics reflecting “the dy-
namic behavior stemming from certain logical relationships which constrain the
system; specifically the relationships between stocks and flows” (Turnovsky,
1977:3). The short-run determination of macroeconomic variables is thus just a
photogram of the movie representing the dynamic process of growth.

Feature two and three, claiming that there must be several assets and rates
of return and that the monetary and financial operations shall be made ex-
plicit, is self-explanatory. In an economic environment which has been labeled
Finance Dominated accumulation regime (Stockhammer, 2012), the neglect in
theoretical and applied models of a complex financial system interacting with
the production sectors and the related monetary operations would imply, nowa-
days, to miss a big portion of the overall picture.

Finally, there is feature four. That agents must respect their budget con-
straints means that “everything comes from somewhere and goes somewhere”
(Godley and Lavoie, 2007:6). As stated by Godley and Cripps, “the fact that
money stocks and flows must satisfy accounting identities in individual budgets
and in an economy as a whole provides a fundamental law of macroeconomics
analogous to the principle of conservation of energy in physics” (Godley and
Cripps, 1983:18), i.e. there cannot be any black hole in the model structure.
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To find the first proponents of a Stock-Flow Consistent (SFC from now on)
approach1 to macroeconomics one has to go back to the 70s and 80s. Broadly
speaking, there were two major schools of thought, the New Haven School
(Tobin, 1982) and the New Cambridge School (Godley and Cripps, 1983), both
of which have been using and advocating SFC models independently, the for-
mer for analyzing portfolio choices from a neoclassical standpoint, the latter
for forecasting the sustainability of macroeconomic policies from an heterodox
one. Needless to say, agreement on the method does not imply agreement on
the model. Different closures and causalities, indeed, will bear different results
on the model behavior. Alongside these authors, also worth mentioning are the
major individual contribution to the approach of Turnovsky (1977) and Fair
(1984). Both schools faded in the 80s due to lack of financing, but there has
been a revival of interest for the approach.

1.1.1 Demand-led Heterodox growth models: Integrat-
ing neo-Kaleckian, SFC and Sraffian Supermultiplier
models

Inside the heterodox camp, post-Keynesian Kaleckian (PKK from now on) mod-
els have always focused on the stabilizing role of fiscal policy, government deficits
and debt as fundamental policy tools in both medium and long-run (Arestis
2013, Hein and Stockhammer 2011, Lavoie 2014, Lavoie and Stockhammer 2013,
Setterfield 2007). However, these models, and especially the literature following
the work of Bhaduri and Marglin (1990), have been criticized by a number of
heterodox economists as not really being growth models suitable for long-run
analysis on various grounds: from not tackling Harrodian instability adequately,
to the absence of an autonomous growth component determining long-run po-
sitions and the lack of appropriate dynamics in the theoretical structure (see
Dos Santos and Macedo e Silva 2009, Pariboni 2015, Shaikh 2016 and Skott
2008, among others).

As we mentioned, in recent years there has been a renewed interest in the
heterodox field over the Stock-Flow Consistent (SFC from now on) approach to
macroeconomic modeling2, in particular after the major contribution of Godley
and Lavoie (2007) who provided a detailed account of the SFC approach to
modeling economic system as a whole within a coherent SFC framework, more
on which will be said later. These models are institutionally rich, and provide
a detailed account of the real-financial interactions of the economic system in a
dynamic framework. However, complexity comes at a cost. The problem with
the Godley-Lavoie SFC approach is, in a nutshell, that these models “tend to be
somewhat labyrinthine, [since] the urge for realism has fostered the development
of very large models that can only be analyzed with relatively complex computer
simulations” (Dos Santos and Macedo e Silva, 2009:2). Moeover, “some of the
results could be, and in many cases certainly are, sensitive to the values taken by

1For a comprehensive survey on the SFC method, history and applications, see Dos Santos
(2006), Godin and Caverzasi (2015) and Nikiforos and Zezza (2017a).

2See Dos Santos (2005), Dos Santos and Zezza (2008), Foley and Taylor (2006), Godley
and Lavoie (2007), Lavoie and Godley (2001-2002), Taylor (2004) and Zezza and Dos Santos
(2004), among others.
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the assumed parameters” (Lavoie, 2008:2) and, finally, their “inner complexity”
(Dos Santos and Macedo e Silva, 2009:8) has made the diffusion of the approach
and the discussion among heterodox people of different persuasions less fruitful.
However, there have been various efforts to integrate the SFC approach to the
standard PKK models of growth and distribution.

On the European side, a first integration of the SFC framework to the
standard post-Keynesian Kaleckian models has been conducted by Hein (2008,
2014), who “systematically introduced a monetary interest rate, credit and debt
finance step by step into the basic post-Keynesian distribution and growth mod-
els” (Hein, 2014:338). On the other shore of the Atlantic, in turn, the first to
integrate SFC and PKK models were Godley and Lavoie themselves (2001-2002;
2007, ch. 11) and Taylor (2004, ch. 8). Finally, Dos Santos and Zezza (2008,
DSZ from now on) presented a simplified version of Lavoie and Godley (2001)
which was intended to provide a “benchmark” SFC Kaleckian model. However,
the DSZ model was still far too distant in structure from the “standard” PKK
Growth and Distribution model3, thus making a direct comparison tricky, to
say the least.

Albeit the integration of the standard PKK models within a SFC structure
improved their complexity and consistency, however, most of these models still
suffered from the same theoretical critiques of their predecessors. As Harrod
(1939) showed long ago, deviations of the steady growth path from the war-
ranted one, generated by reactions of firms to discrepancies between the actual
and normal rate of capacity utilization, would be self-reinforcing, generating
instability4. Since it is the rate of utilization that adjusts, some Sraffians says,
it can well be that in the long run this is lower (or higher) than the normal or
desired one, which would imply an ever decreasing (or increasing) accumulation
rate that would lead back to Harrod instability problem.

In the mid-90s, indeed, some authors (Serrano, 1995 and Bortis, 1997) pro-
posed, as an alternative to the PKK model, the Sraffian Supermultiplier. The
claim was that the so called Keynesian Hypothesis5, which was traditionally
justified through the endogeneity of either the rate of utilization (as in Kaleck-
ian models) or income distribution (as in Cambridge models of the 60s), could
be sustained instead with the endogeneity, this time, of the share in GDP of
an autonomous component of aggregate expenditure. The Sraffian Supermulti-
plier, thus, allowed to reconcile both an exogenous distribution and the Keyne-
sian Hypothesis, but also overcome the Harrodian instability puzzle through the
trend towards normal rates of capacity utilization, as Cesaratto (2015) correctly
pointed out. Still, as highlighted by Lavoie (2010b), these models lacked finacial
complexity, having usually only two or three sectors and only dealing, at most,
with two kinds of stocks (capital and government debt), in contrast to the now
widespread PKK models of financialization, not to mention the SFC models of
the Godley-Lavoie type.

3As can be found in Lavoie (2014) or Hein (2014), for example.
4See Nikiforos 2013, 2016 for a discussion of the rate of utilization over the long-run.
5“In the long period, in which productive capacity changes, no less than in the short period

analyzed by Keynes, it is an independently determined level of investment that generates the
corresponding amount of savings” (Garegnani, 1992:47).



1.1. INTRODUCTION 9

Starting with Allain (2015), there has been a recovered concern in the in-
tegration of the Supermultiplier within a post-Keynesian Kaleckian framework,
in order to overcome the critiques coming from both sides. This new line of
research has been fostered by the successive works of Dutt (2015), Freitas and
Serrano (2015), Hein (2016), Lavoie (2016), Nah and Lavoie (2016) and Ric-
cardo Pariboni (2015). Both Allain (2014) and Lavoie (2016) have shown that
in these models not only Harrodian instability will be tamed, but also the main
features of the Kaleckian model, the Paradoxes of Saving and Costs, remain
valid in terms of level effects in the long-run.

In a similar vein, Hein (2016) proposed a simple SFC neo-Kaleckian super-
multiplier model with an autonomous growth component which tackles both
debt dynamics and distribution issues. Albeit not addressing Harrodian insta-
bility6, this model represents, as far as we know, the most complex attempt in
terms of interactions between the real and financial sides of the economy within
this new line of PKK Supermultiplier models. Only Dutt (2015), indeed, also
tackles government debt dynamics (but not firms equities), while the models
from Allain (2014), Freitas and Serrano (2015), Lavoie (2016) and Nah and
Lavoie (2016) are mainly flow models7.

However, a closer look at Hein’s (2016) model reveals that feature (1) of
Tobin’s list is not completely satisfied, for two orders of reason. First, the omis-
sion of a consumption out of wealth component in the (implied) consumption
function takes in part away the intrinsic dynamics of the system behavior (the
feed backs of stocks on flows) which are crucial for equilibrium determination.
Secondly, all models in this new line of research adopt what we may label as the
standard Marshall-Keynes method to proceed in the analysis, more on which
will be said later8.

The aim of this work, hence, is twofold. The first is to build a fully co-
herent SFC PKK Supermultiplier model structure, using a modified version of
Hein (2016). Secondly, we will apply the two different modeling approaches
(Marshall-Keynes vs Godley-Lavoie) on the common SFC structure and com-
pare the related results with respect to both debt and distribution dynamics.
This will allow us to shed light on the relative merits (and drawbacks) of the
two approaches and to implement the discussion between heterodox economists
on a topic which is of the utmost importance in terms of both theory and policy
making.

The rest of the work will be organized as follows. In Section 2, we will
describe the common structure of the model, presenting the related Balance

6Hein uses indeed, as we do here, a simple Neo-Kaleckian investment function, assuming
that “the target or normal rate of capacity utilization is either not precisely defined in a world
dominated by Keynesian fundamental uncertainty or that there are forces at work which
adjust the normal rate of utilization to the actual rate in the medium to long run” (Hein,
2016:3-4).

7With the lack of financial complexity of this second group of models being somewhat
counterbalanced by the presence of an Harrodian investment function instead.

8In a more recent version of his work, Hein extends the model to include consumption out
of wealth.
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Sheet and Transaction-Flow matrices, which records the stocks and flows of
the economic system studied. In Section 3, after a brief introduction on the
Marshall-Keynes methodology, we will solve the model for the short, medium
and long-run, and discuss the stability of the system and the dynamics of gov-
ernment debt and deficits alongside with functional distribution. In Section 4
we will, first, present the SFC approach of Godley-Lavoie and, second, provide
solutions and simulations for the respective equilibria and discuss the related
stability and dynamics. Finally, Section 5 concludes.

1.2 Structure of the Model

The economy assumed here is a standard neo-Kaleckian closed economy model9

with a private sector made up of workers, rentiers and firms, the latter produc-
ing a single good using labor and (non-depreciating) capital stock with a fixed
coefficient technology, and the government. Firms operate in monopolistic mar-
kets where they set prices as a mark-up on unit labor cost, which are thought
to be constant up to full capacity. The mark-up is determined by the degree of
price competition in the goods market and the bargaining power of labor unions
and are exogenously given (as in Kalecki, 2013). Hence, prices are inelastic with
respect to demand and, thus, changes in demand are accommodated by changes
in output through changes in the rate of capacity utilization. Given this, the
price level may then be treated as constant.

We start with the description of the sectoral balance sheet of the model
economy, which depicts the opening stocks of asset (+) and liabilities (-) of the
different sectors at some given point of time. Reading each column, the sum
of all components represents the net worth of the sector, so that by entering it
with a negative signs must yield a zero result.

Table 1.1: Balance Sheet Matrix
Households

Workers Rentiers Firms Gvt Tot
Bonds +L -L 0
Equities +E -E 0
Capital +K K
Net Wealth -NWh NWf=0 +NWg K
Tot 0 0 0 0

In Table 1.1, several simplifying assumption are made. Workers do not save
while rentiers households hold their wealth (NWh) in the form of government
bonds (L) and equities issued by firms (E). All profits are distributed so the
net worth of firms is nil (NWf = 0). Moreover, final finance of investment
and the capital stock only consist of issued equities (K = E). Regarding the
government sector, we will work with the case in which the government is in
debt (NWg > 0). We will assume that government expenditures are financed

9For a comprehensive account of Kaleckian growth and distribution models, see Hein
(2014).
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by debt emissions, with the interest rate (i) being under control of the C.B. and
assumed to be constant.

Table 1.2 describes the “current transaction flows” associated with the stocks
above.

Table 1.2: Transaction-Flow Matrix
Households Firms

Workers Rentiers CA KA Gov Tot
Cons −Cw −Cr +CT = Cw + Cr 0
Inv +I −I 0
Gov Exp +G -G 0
Wages +W −W 0
Profits +P −P 0
Interest Income +iLt−1 −iLt−1 0
=Savings 0 Sr 0 −I −Sg 0
Flow of Funds
dL −dL +dL 0
dE −dE +dE 0
Total 0 0 0 0 0 0

Starting with the upper part of the matrix, workers receive wages (W ) from
firms and spend it entirely for consumption (Cw = W ). Rentiers receive prof-
its (P ) from firms and interest on the accumulated stock of government bonds
(iLt−1) held at beginning of the production period, i.e. at time t-1, and con-
sume a fraction of their (lagged) wealth according to their propensity. Firms
obtain profits as the difference between the value of sales (CT + I + G) and
wages paid to workers. The government, in turn, buys goods and services from
firms and pays out interest to households. As it is clear, in this system every
money flow has to “come from somewhere and go somewhere” (Godley, 1999),
which is reflected in the fact that all rows in table 2 sum to zero. Moreover, it is
worth mentioning that firms investment in real capital implies a change in their
assets, thus entering as a capital transaction. However, to get the values for the
end of period stocks, we need to take into account the changes in the financial
positions of the various sectors which take place during the production period.

While the upper part of Table 1.2 shows that beginning of period stock af-
fects income flows, “it is also true that saving flows and capital gains necessarily
affect end of period stocks, which, in turn, will affect next period’s income flows”
(DSZ, 2007:7, emphasis added). This intrinsic SFC dynamics is shown in the
lower part of Table 1.2, which describes the Flows of Funds in the economy. If
households save (i.e. they have positive Sr), this necessarily imply a change in
their financial holdings (dL and dE). In turn, firms investment are financed by
equity emissions (dE = dK) while government debt increases (dL) to cover the
sum (Sg) of government expenditures and interest payments on the stock of debt.

It is thus the sum of the flows in Table 1.2, given the inherited stocks in
Table 1.1, that determines the end of period stocks.



12 CHAPTER 1. A SFC-PKK SUPERMULTIPLIER MODEL

From the first two columns of Table 1.2, we get total disposable income (Y )
as the sum of income from production (YP ), i.e. the sum of wages (W ) and
profits (P ), and financial income (YF ), i.e. the flow of interest payments on the
accumulated stock of debt (iLt−1):

Y = YP + YF = W + P + iLt−1. (1.1)

The share of profits in production, determined by firms mark-up pricing and
treated as exogenous, is:

h =
P

YP
. (1.2)

The financial income/production income ratio is:

Ψ =
YF
YP

=
iLt−1

YP
=
iLt−1/Kt−1

YP /Kt−1
=
iλ

u
, (1.3)

and is an endogenous variable determined by the rate of interest (i), the
government debt-capital ratio (λ = L

K ) and the rate of capacity utilization

(u = YP
Kt−1

)10.

Given the definitions above, we may describe functional distribution as fol-
lows. The wage share in total income is given by:

ω =
W

Y
=

(1− h)YP
(1 + Ψ)YP

=
1− h
1 + Ψ

, (1.4)

while the profit share in total income is:

π =
P

Y
=

hYP
(1 + Ψ)YP

=
h

1 + Ψ
, (1.5)

the share of financial income in total income is, in turn:

ϕ =
YF
Y

=
ΨYP

(1 + Ψ)YP
=

Ψ

1 + Ψ
, (1.6)

10We assume, following DSZ “that the stock of capital available in any given “short period”
is predetermined, i.e., that investment does not translate into capital instantaneously. We
thus normalize all flows by the opening stock of capital and stocks by the current stock of
capital” (DSZ, 2007:10).
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while for the capital income share of total income we have:

1− ω =
P + YF
Y

=
h+ Ψ

(1 + Ψ)YP
= π + ϕ. (1.7)

Regarding accumulation, we assume a neo-Kaleckian investment function as
originally developed by Amadeo 11, according to which investments decisions
are determined by animal spirits (α) and capacity utilization. Hence, the rate
of capital accumulation is:

g =
I

Kt−1
= α+ βu where β > 0. (1.8)

Now we need an expression for the saving rate which, together with the
short-run equilibrium condition, a stability condition and an expression for the
government expenditures-capital ratio, will ’close’ the model.

From Table 1.2 and eq. (1.1), we may express savings (S) as the difference
between disposable income and total consumption (CT ). Assuming a classical
savings hypothesis, private savings (Sr) consists only of saving out of rentiers’
profits and interest income:

Sr = Y − CT = Y − (Cw + Cr) (1.9)

where

Cw = W (1.10)

and

Cr = c1(P + iLt−1) + c2(NWH)t−1 = c1(P + iLt−1) + c2(L+E)t−1, (1.11)

where 0 < c2 < c1 < 1.

Equation (1.11) respects the cornerstone principle of the SFC approach pio-
neered by the New Cambridge School (Godley and Cripps, 1983), which requires
that expenditure decisions imply a stable stock.flow norm. It says that rentiers’
spend a fraction (c1) of their disposable income and a smaller fraction (c2) of
their previous period stock of wealth (NWH). In this way, we have established a
link between periods, which is crucial for the dynamics of the system. Moreover,
the model is now fully SFC in the spirit of Godley-Lavoie (2007).

11Which is a simplified version of the one developed by Rowthorn (1981) and Dutt (1987)
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Plugging (1.10) and (1.11) and into (1.9) and normalizing for the (lagged)
capital stock yields, after rearrangements, the expression for the saving rate12:

σ =
Sr
Kt−1

= sr(hu+ iλ)− c2(λ+ 1). (1.12)

Finally, government expenditures (G) are assumed to be given and growing
at a constant rate (γ = dG

G ), as in Allain (2015). The government expenditure-
(lagged) capital ratio, which may also be seen as the primary deficit- capital
ratio (as it is financed by debt emissions in our model economy) is then:

b =
G

Kt−1
=
Gt−1(1 + γ)

Kt−1
. (1.13)

1.3 Modeling procedure I (Keynes-Marshall method)

As already pointed out in the introduction, the standard PKK model, as can
be found in Hein (2014) or Lavoie (2014), make use of what may be called
as the standard “Marshall-Keynes” method to proceed in the analysis. This
means making use of comparative dynamic models based on linear equations,
usually written in continuous time, from which equilibrium growth rates will
be derived together with equilibrium distribution and utilization rates (when
possible), given the assumptions one makes about equilibrium determination.
However, some methodological remarks are in order.

First, working in continuous time, although simplifying the math, prevents
from the possibility of analyzing the feedback effects of inherited stocks on cur-
rent flows which, as we said earlier when discussing the consumption function in
eq. (11), are the crucial link between periods that generates Stock-Flow dynam-
ics. Secondly, regarding equilibrium determination, we follow Kalecki (1968) in
saying that the long-run is nothing but a sequence of short-runs, which have to
be precisely constructed. Third, the effects of changes in exogenous variables on
the equilibrium values of the endogenous are calculated as their first derivatives,
i.e. keeping everything else constant. This, in the words of Harcourt (2001:277),
“consists at looking at parts of the economy in sequence, holding constant or
abstracting from what is going on, or at least the effects of what is going on
elsewhere, for the moment [hoping that it will be possible] to bring all our re-
sults together to give a full, overall picture”. Finally, changes in parameters,
in behavioral equations’ coefficients and in initial conditions would generate
new dynamic equilibrium positions. “The most we can do with this method is
checking the stability of the respective equilibria. However, a detailed analysis
of the transition from one equilibrium growth path to another, provided the
equilibrium is stable, and thus tracing the disequilibrium or out-of-equilibrium
processes, is well beyond the scope of this method” (Hein, 2014:20-21). The
justification for the use of the method follows Dutt (2011) who stated that in

12where sr = (1− c1) and is assumed to be constant.
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this class of models equilibrium shall be thought of as theoretical tool of analysis
and, hence, “the method of comparative dynamics can be considered as a useful
first step in modeling distribution and growth issues” (Hein, 2014:21, emphasis
added).

In what follows we will apply the standard method leaving further discussion
on methodology for the conclusions.

Given the simple framework above, the method to proceed in the analysis
will go as follows. In the “short-run” output is thought to adjust to demand
through changes in the rate of capacity utilization, assuming the primary deficit-
capital ratio to be constant (somewhat unrealistically). In the next step, that
we label “medium-run” for convenience, government expenditures grow at a
rate (γ), implemented by policy authorities. We will analyze the response of
the model towards this autonomous growth rate and determine the medium-
run equilibrium values for the endogenous variables. For both the short and the
medium-run, the government debt-capital ratio (λ) is assumed to be constant.
Finally, when moving to the long-run, we will tackle the dynamics of this latter
ratio and determine long-run equilibrium values for the endogenous variables.
For each run, which has to be regarded as an analytical device, we will analyze
the effects of changes in exogenous variables on the respective equilibrium values
for the endogenous variables in turn, as well as the stability conditions of the
system.

1.3.1 Short-Run Equilibrium

In the short-run, the goods market equilibrium condition requires that saving
have to be equal to private investment plus government expenditures and inter-
est payments to rentiers:

σ = g + b+ iλ. (1.14)

In the short-run, the goods market is tought to clear through changes in
output via capacity utilization. For the adjustment to be stable, savings need
to respond more strongly than investment to changes in capacity. From (1.8)
and (1.12), we get:

∂σ

∂u
− ∂g

∂u
> 0→ srh− βu > 0. (1.15)

We will assume throughout that the stability condition in (1.15) is fulfilled.
Plugging (1.8), (1.12) and (1.13) into (1.14), and solving for (u) gives the equi-
librium rate of capacity utilization:

u∗ =
α+ b+ c2 + λ[i(1− sr) + c2]

srh− β
. (1.16)
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Inserting this equilibrium rate of capacity into (1.8) yields the equilibrium
rate of accumulation:

g∗ =
αsrh+ β{b+ c2 + λ[i(1− sr) + c2]}

srh− β
, (1.17)

which, with constant technical production coefficients and a constant rate of
utilization in equilibrium, is also the rate of growth of output and income.

Since in the short-run the primary deficit-capital ratio (b) is constant, (u∗)
also uniquely determines, given (h) and (i), the equilibrium values for functional
income shares in equations (1.4 - 1.6):

ω∗ =
1− h
1 + Ψ

=
1− h
1 + iλ

u∗

,
∂ω∗

∂u∗
> 0, (1.18)

π∗ =
h

1 + Ψ
=

h

1 + iλ
u∗

,
∂π∗

∂u∗
> 0, (1.19)

ϕ∗ =
Ψ

1 + Ψ
=

iλ/u∗

1 + iλ
u∗

=
1

u∗

iλ + 1
,

∂ϕ∗

∂u∗
< 0, (1.20)

The comparative dynamics of the short-run equilibrium are shown in Table
1.3.

Table 1.3: Comparative Dynamics S-R Eq.

u∗ g∗ ω∗ π∗ ϕ∗

α + + + + -
sr - - - - +
h - - - +/- +
b + + + + -
i + + +/- +/- +/-
λ + + +/- +/- +/-
c2 + + + + -

Improved animal spirits have direct positive effect on capacity, accumulation
and growth (through eqs. 1.16 and 1.17), and thus positive indirect effect on
the wage share and profit share and negative for the financial income share (via
the positive effect on utilization).

An higher propensity to save leads to lower utilization, accumulation and
growth, i.e. the so-called Paradox of Thrift, while the indirect effect on func-
tional distribution via capacity utilization is negative for wage and profit share
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and positive for the financial income share.

An higher profit share in production lowers the equilibrium values for uti-
lization, accumulation and growth, i.e. the Paradox of Costs is valid and the
economy is wage-led in the short-run. Higher profit share in production also
have direct negative effect on the wage share in total income, while the overall
effect on profit share in total income is ambiguous, due to the direct positive ef-
fect in (1.19) and the negative one through lower equilibrium capacity. Finally,
the effect of improved profit share in production has unambiguously positive
effects on the financial income share via the indirect negative effect on capacity.

Changes in the government primary deficit- capital ratio have positive direct
effects on capacity, accumulation and growth, while the indirect effects in func-
tional income distribution are positive for wage and profit share and negative
for the financial income share.

A rise in interest rate or in the government debt-capital ratio will have di-
rect positive effects on capacity, accumulation and growth, while the effects on
functional income shares are ambiguous. While increases in interest rate or in
the government debt-capital ratio will have direct negative effects on the profit
and wage share in total income, which are counterbalanced by the indirect pos-
itive effects via capacity, the opposite may be said with respect to the financial
income share in total income. However, it shall be noted that the model does
not contain any direct negative effect of the interest rate on consumption and
investments, neither indirectly through the indebtedness level, since investments
are financed by equity emissions.

Finally, an higher rentiers’ propensity to consume will have positive effects
on all endogenous variables but the financial income share in total income, via
the indirect positive effect on capacity utilization.

1.3.2 Medium-Run Equilibrium

In the medium-run of the model, government expenditures grow at a constant
rate (γ), implemented by policy authorities. We will, first, examine the effects
of these expenditures on the primary deficit-capital ratio. From equation (1.13)
we get the growth rate:

b̂ = Ĝ− K̂ = γ − g. (1.21)

The medium-run equilibrium is defined as the situation where the govern-
ment expenditure-capital ratio is constant, and therefore (̂b = 0). Hence, making
use of the equilibrium growth rate in (1.17) into (1.21) yields:

g∗ = γ =
αsrh+ β{b+ c2 + λ[i(1− sr) + c2]}

srh− β
, (1.22)
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from which we obtain the equilibrium values for the endogenous:

b∗∗ =
srh(γ − α)− β[γ + c2 + λ(i− sri+ c2)]

β
, (1.23)

g∗∗ = γ, (1.24)

u∗∗ =
γ − α
β

. (1.25)

In order to give meaningful economic values, we will assume the numerator
in (1.25) to be positive. In the medium-run equilibrium, the rate of accumula-
tion and growth will be equal to the rate of growth of government expenditures,

and the process will be stable if ∂b̂
∂b < 0.

From (1.17) and (1.21), we get:

b̂ = γ − g∗ =
γ(srh− β)−

{
αsrh+ β{b+ c2 + λ[i(1− sr) + c2]}

}
srh− β

, (1.26)

which implies that:

∂b̂

∂b
=

−β
srh− β

< 0. (1.27)

Hence this medium-run equilibrium is stable and the system will adjust to-
wards the equilibrium determined by the growth of the autonomous government
expenditures. Moreover, recalling that in the medium-run the government debt-
capital ratio is constant, the medium-run equilibrium rate of accumulation also
uniquely determines the equilibrium values for functional distribution, as in
equations (1.18 - 1.20).

The comparative dynamics for the medium-run equilibrium are given in Ta-
ble 1.4.

A rise in animal spirits has no effect on accumulation and growth (which
is determined by the autonomous component), but it lowers the medium-run
equilibrium deficit-capital ratio (1.23) and the medium-run equilibrium rate of
capacity utilization (1.25) and, indirectly through the latter, negatively the wage
and profit shares and positively the financial income share. Increasing rentiers’
propensity to save has no direct effects on either equilibrium accumulation or
capacity (and thus no indirect effect on functional distribution) while it has a
positive effect on (b∗∗), since we are assuming (γ − α > 0).
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Table 1.4: Comparative Dynamics M-R

u∗ g∗ b∗ ω∗ π∗ ϕ∗

α - 0 - - - +
sr 0 0 + 0 0 0
h 0 0 + - + 0
γ + + + + + -
i 0 0 - - - +
λ 0 0 - - - +
c2 0 0 - 0 0 0

A higher profit share in production, without affecting accumulation and ca-
pacity, only positively affects the medium-run equilibrium deficit-capital ratio .
With respect to distribution, rising profit share in production lowers the wage
share in total income (and the opposite for the profit share) leaving the financial
income share unaffected. A rise in the rate of growth of government expendi-
tures has expanding effects on the equilibrium values of utilization, growth and
accumulation and, through the former, positively affects the profit and wage
share in total income and negatively the financial income one.

Increasing the interest rate or the government debt-capital ratio has no effect
on accumulation and utilization and a detrimental one on the primary deficit-
capital ratio13. Regarding distribution, it lowers the wage and profit share and
expands the financial income share in total income. Finally, an higher propensity
to consume out of wealth only affects, negatively, the primary deficit-capital
ratio (1.23).

1.3.3 Long-Run Equilibrium

We finally arrived at the determination of long-run equilibrium positions. In
what follows, we will tackle the dynamics of the government debt-capital ratio
and its feedback effects on the endogenous variables.

As mentioned in Section 2, the government debt increases (dL) every period
to cover the sum (Sg) of government expenditures and interest payments on the
existing stock of debt:

dL = Sg = G+ iLt−1. (1.28)

We thus get, for the growth rate of government debt:

L̂ =
dL

Lt−1
=

G

Lt−1
+ i =

b

λt−1
+ i, (1.29)

while for the government debt-capital ratio(λ = L
K ) we have:

13Given the standard assumption that (1 − sR) > c2, i.e. that the rentiers’ propensity to
consume out of income is greater than their propensity to consume out of wealth.
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λ̂ = L̂− K̂ =
b

λt−1
+ i− γ. (1.30)

The long-run equilibrium is defined, in turn, as the situation where the en-
dogenously determined debt-capital ratio is constant, i.e. (λ̂ = 0). Making use
of the equilibrium value of the government primary deficit-capital ratio in (1.23),
we get the long-run equilibrium values for the endogenous variables of the model:

λ∗∗∗ =
b

γ − i
=
srh(γ − α)− β(γ + c2)

β(γ − sri+ c2)
(1.31)

b∗∗∗ = (γ − i)λ∗∗∗ =
(γ − i)(srh(γ − α)− β(γ + c2)

β(γ − sri+ c2)
(1.32)

g∗∗∗ = γ (1.33)

u∗∗∗ =
γ − α
β

(1.34)

With (γ) positive and constant, and a positive primary deficit-capital ratio
from equation (1.23), the numerator in (1.32) is positive. We can therefore dis-
tinguish three different parameter constellations:

1. if γ > i, we have that γ > sri − c2, and thus we get a positive long-
run equilibrium government debt-capital ratio associated with a positive
long-run primary deficit-capital ratio;

2. if γ < i but γ > sri − c2, λ∗∗∗ will still be positive, but associated this
time with a negative b∗∗∗, which would require the introduction of taxes
into the model to finance the primary surplus in the long-run;

3. finally, if γ < i, γ < sri− c2, λ∗∗∗ will have to be negative and associated
with a positive b∗∗∗. This constellation is unfeasible in the model and,
thus, unstable.

In what follows, thus, we will only analyze constellation (1), with positive
long-run equilibrium government deficit-capital and debt-capital ratio. This

equilibrium will only be stable if ∂λ̂
∂λ .

From (1.32), making use of the medium-run equilibrium deficit-capital ratio
in (1.23), we get:

∂λ̂

∂λ
=
−(i− sr + c2)

λ
− b

λ2
=
−λ(i− sr + c2)− b

λ2
< 0 (1.35)
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from which is clear that this parameter constellation is stable and requires
that the interest rate falls short of the rate of growth of the autonomous compo-
nent of demand (γ) and, furthermore, that γ > sri−c2. It should be noted, that
the introduction of rentier’s consumption out of wealth has made the long-run
stability condition more general, with respect to both Domar (1944) and Hein’s
(2016) original model, a result which is in line with Lavoie (2014, ch.5.6).

The comparative dynamics regarding the long-run equilibrium positions are
presented in Table 1.5.

Table 1.5: Comparative Dynamics L-R

u∗∗∗ g∗∗∗ b∗∗∗ λ∗∗∗ ω∗∗∗ π∗∗∗ ϕ∗∗∗

α - 0 - - + + -
sr 0 0 + + - - +
h 0 0 + + - +/- +
γ + + +/- +/- +/- +/- +/-
i 0 0 - + - - +
c2 0 0 - - + + -

The effects of changes in the exogenous variables on long-run equilibrium
capacity, accumulation and growth are the same as for the medium-run. A
rise in animal spirits only affects, negatively, equilibrium utilization. As for
the medium-run, if accumulation is driven by an autonomous component of
demand and not by increased sales expectations, it implies that productive ca-
pacity grows more than proportionally with respect to output, thus lowering
the long-run equilibrium rate of capacity utilization. An increase in the rate of
growth of the autonomous component of expenditures, in turn, has expanding
effect on both utilization, accumulation and growth. Changes in the propensity
to save, in the profit share in production, in the interest rate or the propensity
to consume out of wealth have no effect whatsoever on utilization, accumulation
and growth.

Turning to the government deficit-capital and debt-capital ratios, a rise in
animal spirits or in the propensity to consume out of wealth will reduce both
ratios, while changes in the propensity to save or in the profit share in production
will all have expansionary effects on both ratios. A rise in interest rate will
bring about a lower government debt-capital and an higher expenditures-capital
ratios. Finally, an increase in the rate of growth of the autonomous expenditure
component, has ambiguous effects. Concerning the debt-capital ratio, in fact,
the model displays the possibility of a Paradox of Debt :

∂λ∗∗∗

∂γ
=

srh− λβ
β(γ − sri+ c2)

(1.36)

so that

∂λ∗∗∗

∂γ
> 0 if

srh

β
> λ. (1.37)
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If the condition in (1.37) is fulfilled, a higher rate of growth of government
expenditures will bring about a higher long-run government debt-capital ratio.

Regarding equilibrium functional distribution, in the long-run any change
in exogenous variables will affect distribution through changes in both long-run
equilibrium capacity utilization and the government debt-capital ratio:

ω∗∗∗ =
1− h
1 + Ψ

=
1− h

1 + iλ∗∗∗

u∗∗∗

,
∂ω∗∗∗

∂u∗∗∗
> 0,

∂ω∗∗∗

∂λ∗∗∗
< 0 (1.38)

π∗∗∗ =
h

1 + Ψ
=

h

1 + iλ∗∗∗

u∗∗∗

,
∂π∗∗∗

∂u∗∗∗
> 0,

∂π∗∗∗

∂λ∗∗∗
< 0 (1.39)

ϕ∗∗∗ =
Ψ

1 + Ψ
=
iλ∗∗∗/u∗∗∗

1 + iλ∗∗∗

u∗∗∗

=
1

u∗∗∗

iλ∗∗∗ + 1
,

∂ϕ∗∗∗

∂u∗∗∗
< 0,

∂ϕ∗∗∗

∂λ∗∗∗
> 0 (1.40)

Rising animal spirits will lower both the long-run equilibrium values for
capacity utilization and the debt-capital ratio, which have opposite effects on
functional distribution. However, the overall effect will be positive on wage and
profit share in total income (i.e. the production income shares) and negative for
the financial income share. Changes in the propensity to save will have no effect
on accumulation, growth and utilization, but will imply an higher debt-capital
ratio. It will therefore have depressing effects on the production income shares
and a positive one on the financial income one. Increasing profit shares in pro-
duction will bear no effect on accumulation nor utilization, but it will raise the
long-run debt-capital ratio. Thus it will have unambiguously negative effect on
the wage share and a positive one on the financial income one. Regarding the
profit share in Total income, however, the effect is ambiguous, and depends on
the relative strength of redistribution and the magnitude of the effect on the
debt-capital ratio. We may therefore recover a version of the Paradox of Costs
also in the long-run.

Higher growth rate of government expenditures will have expansionary effect
on utilization but, as we mentioned, the effect on the debt-capital ratio may well
be positive or negative depending on the condition in (1.37). The overall effect
on distribution is thus ambiguous and will depend on the magnitudes of the
relative changes in u∗∗∗ and λ∗∗∗. Rising interest rates, which bear no changes
on utilization but increase the long-run debt-capital ratio, will univocally have
depressing effects on the production income and a positive one on the financial
income shares. In contrast, an increase in the propensity to consume out of
wealth, which in this case does not affect utilization but lowers the debt-capital
ratio, has unambiguously positive effect on the production income shares and
negative on the financial income.

1.4 Modeling Procedure II (Godley- Lavoie method)

In this Section, we will apply to the structure delineated in Section 2 the method-
ology proposed by Godley-Lavoie (2007) to analyze the model. We are going



1.4. GODLEY- LAVOIE METHOD 23

to define a model describing an economy which “moves forward non-ergodically
in historic time” (2007:7). The model will account for each and every entry in
Tables 1-2 simultaneously. In sharp contrast with the Marshall-Keynes method,
thus, we will be exploring the properties of a complete system, never assuming
(nor hoping) that one can look at a small piece at a time while the rest stays in
place.

The method consists in writing down a system of equations and accounting
identities, attribute initial values to all stocks, flows and parameters of the sys-
tem and then use computer simulations to check the accounting and obtain a
steady state for the system. Finally, we will shock the system and explore the
consequences. As pointed out by Godley-Lavoie, “the use of logically complete
accounts has strong implications for the dynamics of the system as a whole”
(2007:9, emphasis added). This is related to feature 4 of Tobin’s recipe. In this
water-tight accounting framework, the transaction flows of the ultimate sector
are entirely determined by the transactions flows of all other sectors, i.e. once
n − 1 equations are satisfied, then the nth equation will be satisfied as well.
Hence, there will always be a redundant identity that needs to be dropped off
the simulation in order to avoid over-determination.

Since we are interested in a comparison of the contrasting methodologies,
we will recover equations (1-13) and (28) from Section 2 and apply the new
method to solve the model and explore the different results. In order to do it,
we need to add to this list four new equations, which may be defined as Rules
of Stock Accumulation, which are crucial for building the computer simulations
since, here, the long-run is constructed as a sequence of short periods.

K = Kt−1(1 + g), (1.41)

NWH = NWH,t−1 + S, (1.42)

E = Et−1 + I, (1.43)

L = NWH − E. (1.44)

As we said, in this kind of models, one needs to drop an equation from the
simulation in order to avoid overdetermination. This is called the redundant
identity and has everything to do with Tobin’s ’adding-up constraint’(i.e. fea-
ture 4 of Tobin’s recipe). In the case of this simple model economy, this will be
Eq. 1.44, which states that the supply of new government debt will always be
equal to its demand.
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1.4.1 Building the Steady State

As we mentioned, the first step needed is to attribute numerical values to all
variables and parameters in the model and obtain a Steady State for the system.
But how do we obtain a Steady State?

Parameters such as the propensities to consume and to save can be taken by
empirical analysis or from “reasonable” values, verifying that they imply real-
istic stock-flow ratios, say between net household wealth and income or capital
to output. Recall that we need to provide values for the parameters in the con-
sumption function, in the accumulation function and for income distribution.
The Government has thus to set the interest rate (via the CB) and its target
rate of growth for the system (given by the autonomous component), recalling
that the constraints in (1.15), (1.27) and (1.37) have to hold. Here we will define
three possible steady states for the system, all lying inside parameter constel-
lation 1. This is to show, first, how we can “play” with these models, either to
replicate features of the economy (i.e. big government, high debt/GDP vs low
debt/GDP, different distribution regimes etc.), or to simulate shocks and their
system-wide effects on the economy studied and, secondly, how every changes
in parameter affects the behavior of the system. The parameters we obtained
are displayed in the upper part of Table 1.6.

The first is computed by setting the interest rate i strictly lower than γ. In
the second one we lower the interest rate to 3.5%. Finally, in the third one, we
check the results for a different functional distribution. Table 1.6 summarizes
the build up of the different Steady States.

Table 1.6: Building the Steady States
Parameters SS1 SS2 SS3

α 0.3 0.3 0.3
β 0.2 0,2 0.2
c1 0.25 0,25 0.25
c2 0.005 0.005 0.005
h 0.4 0.4 0.6
γ 0.04 0.04 0.04
i 0.039 0.035 0.035

Resulting :
Long-run equilibrium Gvt.Debt To Capital ratio (31) λ∗∗∗ 6.6666666667 5.6 9.6
Long-run equilibrium Gvt.Exp. To Capital ratio (32) b∗∗∗ = (γ − i)λ∗∗∗ 0.0066666667 0.028 0.048
Long-run equilibrium Accumulation (33) g∗∗∗ = γ 0.04 0.04 0.04
Long-run equilibrium Rate of Capacity utilisation (34) u∗∗∗ = (γ − α)/β 0.5 0.5 0.5

Short-Run Stability Condition (15) srh− βu > 0 0.29 0.29 0.44
From Eq. (25) γ − α > 0 0.01 0.01 0.01

Medium-Run Stability Condition ∂b̂
∂b < 0 -0.0714285714 -0.0714285714 -0.0465116279

Parameter constellation 1 γ − i > 0 0.001 0.005 0.005
- cont’d i− sri+ c2 > 0 0.03425 0.00375 0.03125

Long-Run Stability Condition (35) ∂λ̂
∂λ < 0 -0.0008625 -0.0015625 -0.0009114583

From Eq. (37) srh/β > λ 15 15 22.5

1.4.2 Simulations

Finally, here we come to the bulk of the analysis. As for Section 3, and since
we are interested in a comparison of the two methods, we will run different
simulation exercises on the Steady Growth State to check the long-run features
of the model, namely: 1) an increase in the propensity to save and 2) a decrease
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in the mark-up (i.e. an increase in the wage share in production), to check if
the results regarding the Kaleckian paradoxes hold in this framework, 3) an in-
crease in the autonomous component of expenditures and, finally, 4) an increase
in animal spirits. The difference is that, while when using the standard solution
method the most one can do is to take first derivatives, i.e. to see the effects
of changes in exogenous on equilibrium values of endogenous variables keeping
everything else constant (in fact, only in the long-run equilibrium, with the en-
dogeneization of all relevant variables, this is not so), here the use of computer
simulations allows us to see the system-wide effects. As will be clear from the
following Figures, which describe thee effects on the endogenous of shocks on
exogenous parameters, not all the results of Section 3 will apply.

In Scenario 1, displayed in Figure 1.1 (A-D) we simulate the effects of a 1%
increase in rentier’s Propensity to save (i.e. we negatively shock c1). As for
Section 3, increasing the Propensity to Save leads to lower capital and wealth
accumulation in the short-run. As the shock passes, however, they both con-
verge back to their long-run equilibrium values determined by the autonomous
rate of growth (1A). The lower capital accumulation is reflected in the dynamics
of the rate of Capacity Utilization, which goes down by 1.2% and then converges
back (1B). Regarding the effects on Deficit and Debt to Capital ratio, both are
positively affected and will reach higher levels in the long run with respect to
the Baseline (1C). Finally, looking at functional distribution (1D), the positive
effect on the share of Financial income in Total Income more than offset the
negative one on the Profit share, thus lowering the Wage share in Total Income.
However, the effects are small (minus .4 for ω). We thus recover, as for Section
3, the Paradox of Saving only in the short-run.

In Scenario 2, we simulate a decrease in the mark-up of firms, which trans-
lates into an higher wage share in production. This is shown in Figure 1.2
(A-D). The higher consumption generated by the increased wage share boosts
accumulation and utilization up in the short-run (Figures 2A-2B), i.e. the Para-
dox of Costs is valid. However, in line with Section 3, nothing happens to their
long-run value, which will converge back to their steady state as the shock is
absorbed. Both Government Debt to Capital and Expenditure to Capital ra-
tios are negatively affected by the increase in mark-up and will converge toward
lower long-run values with respect to the baseline (2C). Finally, both ϕ and π
are negatively affected, thus ω will go up by 1.5% (2D).

In Scenario 3, displayed in Figure 1.3 (A-D), we simulate an increase in the
rate of growth of the autonomous component of expenditures, shown in Figure 3
A-D. As expected, the whole system converges towards the new rate of growth,
determined, as before, by γ. Government Debt to Capital and Government
Expenditure to Capital ratios both reach an higher level (3C), pumped up by
the increasing deficit. Regarding functional distribution (3D), the drop in the
Financial share in total income more than offsets the rise in the Profit share, so
that overall the wage share increases by 3%.

One of the strengths of the SFC approach also consist in the possibility of
simulating a wide arrange of shocks, that can be either permanent, as in the
cases above, or temporary. In Figure 1.4 we simulate the effects of a temporary
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Figure 1.1: Increasing Propensity to Save
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increase in the rate of growth of autonomous expenditures (i.e. an increase of
.05% that only lasts for 4 production periods). Households Wealth rises here
more than accumulation (4A), pumped up by the increasing deficit that trans-
lates into an higher lambda (4C). The increase in the growth rate of Government
Expenditures also displays its effects on the rate of capacity utilization (4B),
which rises and then starts to converge back tho its steady state value. Regard-
ing functional distribution, the negative effect on the financial income share
more than outweighs the positive one the profit share, so that the overall effect
on ω in positive. However, the effects of this temporary increase in γ do not
last, with all converging back to their steady state values. It is worth noting
that, albeit the shock only lasts four production periods, the system does not
completely converge back to its steady state after 500 simulation periods. This
means that, at this stage, the model need some further adjusting mechanism.

1.5 Conclusions

The aim of this work was to provide a simple framework for analyzing growth,
distribution and debt dynamics in a SFC-PKK setting. In Section 2, we pre-
sented the structure of the model, which is an extension of Hein (2016). The
model developed here is a neo-Kaleckian SFC supermultiplier growth and dis-
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Figure 1.2: Increasing Wage Share in Production
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tribution model with an autonomous component of expenditures, namely an ex-
ogenous growth rate for government expenditures. In Section 3 and 4, we solved
the model following, first, the standard analytical Marshall-Keynes method and,
then, using the Godley-Lavoie approach instead. The former consist in calculat-
ing short-to-long-run equilibrium values for the endogenous variables, analyze
the stability of the system and, finally, compute the effects of changes in ex-
ogenous parameters on these equilibrium values. The latter method, in turn,
consists of solving the model numerically. This is usually done, as in the present
case, in three steps: 1) assign values to parameters, stocks and flows so as to
replicate stylized facts or some analytical findings, 2) compute a steady state
for the system and, 3) run simulations on the model, e.g. shocks to exoge-
nous/endogenous variables or parameters, allowing one to see how the economy
as a whole reacts to the shock.

The simple model developed here already contains some valuable insights in
terms of both economic policies and methodology. Albeit the extension made,
we have not only recovered all the findings of this new line of literature, but
also some new ones:

1. A constant medium- to long-run growth rate of autonomous expenditures
will provide a stable medium-to-long-run growth rate for the system, to-
ward which capital stock, output and income growth will converge. More-
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Figure 1.3: Increasing Autonomous Expenditures
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over, the model displays the well known Kaleckian short-run features of
the Paradox of Costs and the Paradox of Savings, as can be ascertained
by looking at both Table 3 in Section 3 and Figures 1A-1B and 2A-2B
in Section 4. However, in line with the findings of this surgent literature,
these disappear as growth effects in the Long-run, and only remain valid
for the levels.

2. the growth rate of the autonomous component also implies that the govern-
ment debt-capital and deficit-capital ratios will converge towards definite
values in the long-run. For this to be true, however, γ not only has to be
greater than the interest rate i but also of the difference sri − c2, which
implies that, apart from giving the model a full SFC flavor, the introduc-
tion of consumption out of wealth has made the condition for long-run
stability tighter with respect to both Domar (1944) and Hein (2016).

3. interestingly enough, the model displays the possibility of the Paradox
of Debt and the recovery of a version of the Paradox of Costs in the
long-run, the former depending on the value of the debt-capital ratio in
condition (39), the latter on the relative strength of redistribution and the
magnitude of the effect on the debt-capital ratio.

4. A striking result of the model is that, whatever happens to the public debt
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Figure 1.4: Temporary Increase in Autonomous Expenditures
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does not change in any way the behavior of the model. This is so because
the increasing stock of debt always creates the necessary savings needed
to absorb it. While this may well be theoretically (and also practically!)
sound, it is often the case that countries do have, for example, a debt-
ceiling (as for the U.S, or the EU countries, among others), which will
trigger, when the debt exceeds a certain amount, austerity policies. Given
that this could well be (and it certainly is, in most cases) a purely political
matter, not driven by any economic rationale, it may however cause a
behavioral change in, say, government expenditures, which will then cause
deeper changes in the whole dynamics of the system.

5. As revealed by Figure 4, if we simulate a temporary shock to the rate of
growth of the autonomous component of expenditures the model does not
converge back to its steady state value after 500 simulation periods. This
implies that the model still needs some further adjusting mechanism. At
first glance, we may identify this as the missing Harrodian mechanism in
the investment function, but for this to be proven some further complica-
tions have to be added to the model.

Finally, it come without saying that the model would benefit from the in-
troduction of taxes, the foreign sector, and more assets. Most important, the
exclusion of monetary deposits from the available stocks creates a missing and
important feature from the model. An important implication (but also one
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of the main contributions towards a Monetary Theory of Production) of the
Godley-Lavoie models with money deposits is that they act as a buffer, e.g
they are determined residually in the investment decisions of households. This
implies that money act as the link between succeeding periods, recovering the
Keynesian notion of money as the link between the past and the (uncertain)
future. However, as we said before, every entry in the Transaction and Balance
sheet matrices needs an accounting identity and/or a behavioral equation. We
are always playing, thus, on the edge between realism and tractability.

Regarding the two methodologies used, however, some general considera-
tions may be given. It is in fact clear that this kind of models, as long as they
are only dealt with as in Section 3, may only give a snapshot of the dynamic
process of growth. This is so for two order of reasons. First, following Kalecki
(1968), the long-run is nothing but a sequence of short-runs, which have to be
precisely constructed. Furthermore, as Dos Santos and Silva puts it “just as we
cannot make a movie out of two photograms, we cannot derive a growth regime
from such a short-run exercise” (2008:5), like the one assumed in the standard
solution method to the PKK growth and distribution models. In fact, the only
exercise one can do with such models is to calculate the effects of changes in
exogenous variables on the equilibrium values for the endogenous, keeping ev-
erything else constant. Moreover, nothing can be said in terms of the duration
of the processes at work. While it is true that the standard solution method
brings important insights about the long-run behavior of the economy (in ad-
dition to the simplicity of handling and make sense of this class of models), it
is also true that it does not give any clue about the duration of the traverse
toward this equilibrium.

As we showed in Section 4, indeed, even temporary shocks are not completely
absorbed over a long simulation period, meaning that the traverse toward the
long-run may be well too long for assuming, first, that some further changes in
the structure will not appear in the meantime (which is implied by the constant
parameters over the whole simulation period) and, secondly, that any politician
would care about such a long time-span. In conclusion, while the standard so-
lution method may be a good starting point for analyzing economic growth, one
must make use of the simulation method to have a broader, and more consistent,
discussion of the dynamic process of growth, especially now that we have all the
tools (both theoretical and practical) to construct these models.



Chapter 2

SFC Macromodels: the
Open Economy and the
Fundamental Identity

2.1 Introduction

Among the various causes that led to the failure of new Classical macroecono-
metric models (both DSGE and CGE types) in predicting the financial crisis,
a prominent role was played by the lack of an appropriate modelling of the fi-
nancial sector and of its interactions with the real economy. The dissatisfaction
towards standard mainstream macroeconomic models came from both orthodox
and heterodox authors and practitioners: “standard macroeconomics as prac-
ticed up to 2008 had failed to understand the interactions between the financial
sector and the real economy and so failed to grasp the potential for financial
instability” (Duca and Muellbauer, 2014:1); “both the New Classical and New
Keynesian complete markets macroeconomic theories [...] did not allow the [key]
questions to be asked. A new paradigm is needed” (Buiter, 2009:1, emphasis
added); “DSGE [models] [...] seem to perform well in fitting past data or in
predicting the very near future. However, with the advent of the financial crisis,
these models turned out to be completely useless” (Lavoie, 2014:90).

Stock-Flow Consistent (SFC henceforth) macroeconomic models, in turn,
do pay a lot of attention to the financial side of the system and on the interde-
pendencies that connect the balance sheets of the various institutional sectors
to their real transactions in a monetary production economy. This, coupled
with the fact that there has been a wide recognition, from both the press and
academics (Chancellor, 2010; Wolf, 2012; Schlefer, 2013; Bezemer, 2010), that
Godley and applied models based on the SFC approach have been between
the few that correctly predicted both the 2001 and the 2007-08 crisis (Godley,
1999; Godley et al., 2007), caused a renewed interest in the approach in both its
theoretical and empirical aspects, being it the perfect roof to host various het-
erodox views and to discuss how modern capitalist financialized systems works1.

1The SFC approach has indeed been used to cover a broad variety of issues in post-
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With the advent of the Great Recession and the publication of “Monetary
Economics” from Godley and Lavoie (2007), a book that covered all the basic
principles and modelling procedures of the approach, thus, an increasing num-
ber of researchers in macroeconomics has started to adopt the SFC approach
to model whole economic systems. To move from a theoretical to an empir-
ical model, however, is not always so simple. Still, SFC models do allow for
a systematic treatment of whole economies, and indeed this has already been
done. Pioneered by Wynne Godley and later developed at the Levy Economics
Institute, the Levy SFC Macroeconometric model is the most advanced fully-
empirical national accounts-based model, with a post-Keynesian closure and a
Minskian approach to Finance. This model performed quite well in predicting
the last major financial crises of the last decade and is currently used to make
strategic policy analyses for the US and Greek economy (see Papadimitriou,
Nikiforos, and Zezza, 2013, 2016; Nikiforos and Zezza, 2017b).

2.2 The SFC Approach: History and Principles

The basic principles of the SFC approach can be dated back to the 1970s and
1980s with the independent works of Wynne Godley (and the New Cambridge
School) on one side, and of James Tobin (and the New Haven School) on the
other.

After a long experience ad the UK Treasury, Godley became the director of
the Department of Applied Economics at Cambridge University2, where he es-
tablished the Cambridge Economic Policy Group (CEPG) together with Francis
Cripps. Together, they published “Macroeconomics” (1983), a textbook where
one can already find all the early principles and ideas of the SFC approach. It
was Kaldor however, among the Cambridgeans, the one who had the greatest in-
fluence on Godley during their long lasting friendship. As Godley himself stated
in the preface of his Monetary Economics “I remember a damascene moment
when, in early 1974 (after playing round with concepts devised in conversa-
tion with Nicky Kaldor and Robert Neild), I first apprehended the strategic
importance of the [Fundamental Identity]” (Godley and Lavoie, 2007:xxxvi).
Godley’s efforts were always pointed towards a twofold goal, the first being
to reconcile economic theory with policy advises, the second to build sound
accounting models that integrates the “real” and the “financial” sides of the
economy and their interplay. After moving to the Levy Economics Institute,
in 1994, Godley started to develop a “simple stock-flow consistent” model for
the US economy, a work culminated with the establishment of the Godley-Levy
Macroeconometric SFC model.

On the other hand, one can find the works of James Tobin and the New

Keynesian economics, such as financialization, monetary circuits, income and wealth dis-
tribution and ecological economics. For a detailed survey, see Dos Santos (2006), Caverzasi
and Godin (2015) and Nikiforos and Zezza (2017a).

2A position previously occupied by Richard Stone, whose work on the National Accounts
also had a huge impact on the SFC approach later developed by Godley.
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Haven School. Contrary to Godley, Tobin was using a similar approach, which
came to be known as the “pitfalls approach”, to analyse portfolio choice from
a more orthodox perspective (Brainard and Tobin, 1968; Tobin, 1969; Backus,
Brainard, Smith, and Tobin, 1980). His works were aimed at carefully modeling
the interdependencies between the prices and interest rates determined in finan-
cial markets and their real counterparts, which he thought as being the major
deficiency (or, to be more precise, the pitfall) of the state-of-art macroeconomic
models of the time.

However, both schools somewhat faded in the 80’s, because of both lack of
funding, the failure to interpret the inflation pressures of the oil crisis (a theme
that, anyway, nobody at that time got right) and the rise of the representative
agent approach embedded in New Classical and New Keynesian theory. But
now, luckily enough, time has come for a come back.

Nikiforos and Zezza (2017) identify four basic principles in SFC macroeco-
nomic modelling3:

1. Flow Consistency. “Everything comes from somewhere and goes some-
where” (Godley and Lavoie, 2007:6), i.e. there cannot be any black hole.
As stated by Godley and Cripps, “the fact that money stocks and owes
must satisfy accounting identities in individual budgets and in an economy
as a whole provides a fundamental law of macroeconomics analogous to
the principle of conservation of energy in physics” (Godley and Cripps,
1983:18). This implies that any source of funds for a sector is a use of
funds of another (households receive profits and wages from firms, which
in turn receive funds from households when they purchase their products),
that any surplus of a sector is the deficit of another or that the imports
of a country are the exports of others. This is referred to as “horizon-
tal” consistency in the System of National Accounts terminology (EC et
al.,(2009)). “Vertical” consistency, in turn, means that every transaction
leads, at least, to a double accounting entries within each agent (usually
referred to as credit and debit);

2. Stock Consistency. The liabilities of a sector are the asset of another. This
means that the overall net wealth of the system sums up to zero;

3. Stock-Flow Consistency. Every flow implies a change in one or more
stocks. Thus, in order to get the end-of-period stocks, one has to take
into account the accumulation of the relevant flows, plus the possible cap-
ital gains. Positive net savings, thus, leads to an increase in net wealth;

4. Quadruple Entry. Finally, the three preceding principles lead to a fourth
one: that every transaction implies a quadruple entry in the accounting
structure. Introduced by Copeland (1947), quadruple-entry bookkeeping
is now embedded in the System of National Accounts (EC et al., 2009),
assuring the accounting consistency of the whole system.

3These principles also shows that the basic accounting structures of SFC models follows
that of the System of National Accounts.
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Stock-Flow relations have long-lasting ties with Post-Keynesian theory4, let-
ting Chick (1995) to state that stock-flow analysis stands among its achieve-
ments.

She refers not only to the works of Godley, but also to the contributions of
Hyman Minsky and Paul Davidson. This was surely the case for Minsky, since
he related the fact that stocks of assets and debts led to cash flows and debt
payments through time. He indeed stated that “the structure of an economic
model that is relevant to a capitalist economy needs to include the interre-
lated balance sheets and income statements of the units of the economy. The
principle of double entry bookkeeping, where financial assets and liabilities on
another balance sheet and where every entry on a balance sheet has a dual
in another entry on the same balance sheet, means that every transaction in
assets requires four entries” (Minsky 1996: 77). As for Davidson, in another
article Chick points toward two works, which shows a substantial concern for
stock-flow consistency. In the first one (Davidson, 1968a), the author provides
a critique of Tobin’s growth model and portfolio analysis, underlining the fact
that Tobin, since he does not introduce an independent investment function so
as to avoid Say’s law, assumes that households choose between money balances
and real capital, whereas their choice ought to be between money balances and
placements, that is, securities or equities. In the second one, in turn, Davidson
(1968b) criticizes Kaldor (1966) for omitting money balances in his version of
the neo-Pasinetti growth model with a stock equities5.

Among post-Keynesian economists whit a concern toward stock-flow con-
sistency we must mention Alfred Eichner ((1987)). He presents the endogene-
ity of money, the creation of loans, as well as clearinghouse and central bank
operations through a balance-sheet approach, and explicitly tying this to the
flow-of-funds approach of Jacob Cohen ((1986)) and to the work of Godley and
Cripps (1983). Another post-Keynesian whose analysis integrates the flow-of-
funds approach is Alan Roe (1973), who also worked with Richard Stone in
the early 1970s to establish flow-of-funds measures of financial interdependence.
He “believes that individuals and institutions generally follow stock-flow norms
related to their assets, liabilities, income or sales, but that during expansion,
because of improved expectations, they may agree to let standards deteriorate”
(Godley and Lavoie, 2007:22, emphasis added), which shows a clear tie with
Minsky’s Financial Fragility hypothesis.

Of course, the degree of detail of the model depends on the research ques-
tion at hand. We saw, in Tables 1 and 2 in Chapter 1, the basic accounting
structure of a theoretical closed-economy SFC model consisting of four sectors
(workers, rentiers, firms and the government) and three assets (equities, bonds
and capital stock). In the next Section we will see how the SFC approach deals
with Open Economy models.

4For a detailed discussion see, as usual, Godley and Lavoie (2007) and Dos Santos (2005).
5Which, in turn, was at the hearth of the successful attempt by Peter Skott (1989) at

integrating growth of output flows and portfolio analysis.
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2.3 From Closed to Open Economy

The usual textbook approach to deal with open economy issues, according to
which models of individual closed economies are eventually “opened”, usually do
not give any consideration to what other countries must be held to be doing and
how a full set of interactions between all countries might be characterized. The
underlying assumption is that the open economy under study is smal enough,
compared to the rest of the world, so that the feedback effects can be assumed
to negligible. This approach, however, restricts our possibilities of analyzing, for
example, the US, the Eurozone nor the Asian block, the sizes of which cannot
be assumed not to have feedback effects on the Rest of the World. Instead,
“we shall discuss open economy macro-economics using models of an economic
system which, taken as a whole, is closed, with all flows and all stocks fully ac-
counted for wherever they arise” (Godley and Lavoie, 2007:170), in accordance
with the basic principles enunciated above.

As Nikiforos and Zezza (2017:23) detail, “introducing the open economy in a
consistent way means that one needs to specify the structure of the domestic and
the foreign economy, as well as the interactions between them”. As was the case
in the closed economy setting, also when modelling the Open Economy account-
ing consistency implies that the financial assets of an agent are the liabilities of
others, so that all rows (adjusted for the exchange rate) in the Transaction Ma-
trix sum to zero, as well as the overall Net Financial Asset position of the system.

Thi implies, of course, that if the NFA of one country is positive, then the
other must be negative, i.e. the first country is a net creditor of the latter. In
the same way, accounting consistency assures that the imports of country A are
the exports of country B and vice-versa. Moreover, now the different sectors of
the two countries receive and pay capital incomes abroad based on the respec-
tive foreign-denominated assets and liabilities they hold. These flows of capital
incomes, together with the trade balance, determine the Current Account Bal-
ance, i.e. the net lending position of the foreign sector. All these points may
look trivial, but are often neglected in Policy recommendations.

Since the focus of this work is on empirical SFC models, we refer the reader
toward the cited surveys of the SFC literature for a detailed account of Open
Economy models.

2.3.1 Empirical SFC models for whole countries

As already said, a big part of the recent resurgence of the SFC approach is
due to the recognition, widely shared both in the press and in academia (see
Bezemer, 2010), that models based on this framework where between the few
that correctly saw the financial crisis coming.

Godley’s works at the CEPR in the 1970’s already contained all of the gen-
eral principles of modern SFC empirical models (see Godley and Cripps, 1983;
Cripps and Godley, 1976; Cripps, Godley, and Fetherston, 1976). He was at-
tempting at ascertaining the determinants of the “Fundamental Identity” (more
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on which will be said later on), by building a set of accounting identities linking
the monetary transactions between the sectors balance sheets and estimating
econometrically the components of aggregate demand, trade and prices. This
approach, which come to be known as “New Cambridge”, followed the “Cowles
Commission” fashion of that time (Fair, 1984).

The same approach has led to the development of models for Denmark
(Godley and Zezza, 1992) and, later on at the Levy Institute, for US (God-
ley, 1999; Nikiforos and Zezza, 2017) and Greece (Papadimitriou et al., 2013,
2016).
Between the principal hallmarks of these models (LMM from now on), of the
upmost importance is the implied stock-flow norm toward which the economy
converges in the long-run6, which is attained by modelling real private sector
demand as a function of real disposable wealth and of the (lagged) stocks of
real financial wealth. The introduction of variables related to capital gains and
credit streams creates divergences from the stock-flow norm, which may well
have hysteresis patterns. These models thus attempt at modelling the main
channels linking the real and the financial side of the economy. In particular,
the effect of stocks of assets on future capital income flows (from debtors to
creditors), the effects of new credit on expenditure decisions and the effects of
end-of-period stock of net wealth on future savings and expenditures decisions.
In contrast to many theoretical models, though, the portfolio analysis is kept to
a minimum (or absent), so that the effects of shifts in portfolios are neglected.
Finally, it is worth noting that, to overcome the Lucas Critique (1976), models
parameters are estimated by means of cointegration analysis, so as to (at least
partially) assure that they will be stable over a prolonged simulation period.
The Levy Institute, however, is not anymore the only place where these empir-
ical SFC are developed.

Kinsella and Tiou-Tagba Aliti (2012) built a model for Ireland. Their mod-
elling methodology, however, was somewhat different. Given the incompleteness
of data for Ireland, they propose a calibration method for parameters values,
where the latter may vary. This analysis may still give some important insights
on the structure of the system, but would be highly limited for forecasts and
projections. A similar methodology has been applied by Miess and Schmelzer
(2016) in their works on Austria. They propose a model with a very detailed
financial sector, where parameters are calibrated over the observed time series
and then projected afterwards.The model is then used to compare this baseline
scenario with different policy proposals.

In a recent work, the Bank of England (Burgess, Burrows, Godin, Kinsella,
and Millard, 2016) produced the most advanced and institutionally rich applied
SFC model derived from national-accounts data. In contrast from the Levy
model, this model for UK is much more disaggregated and has a wide arrays
of financial assets. Regarding parameters values calibration, however, these are
determined through a mix of econometric estimations, calibration and arbitrary
coefficients restrictions. The model is based on ONS database, using quarterly
data.

6Given the absence of external shocks.
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The same model7 is applied by Veronese Passarella (2017) on Italian data.
However, the model, albeit only being a first draft, already shows some weak-
nesses relatively to the one developed here. While the structure of the model
with respect to the “real” economy looks similar to the one proposed here, albeit
oversimplified, the “financial” side is definitely less modeled. Moreover, while
EuroStat only publishes annual data, the model developed here is constructed
upon quarterly data by ISTAT and BoI, which will of course give more accurate
estimations.

Recently, the Department for Production Development (DEDP), under the
supervision of the Minister of Production of Argentina (MIPROD), developed
“the first version of a Stock-Flow Consistent model for the analysis of macroeco-
nomic variables in Argentina (SFARG).” (Michelena and Guaita., 2017:1). At a
first glance (and because the publication is still only available in Spanish!) the
model make use of a SAM, extended as to include the financial side, to calibrate
parameters and produce medium-term simulations for policy analysis. However,
it seems to us that the method to proceed is somewhat different from the one
we propose. Instead of going from the data to the model, as we propose, the
SFARG starts from a theoretical model and then use data to calibrate param-
eters. Moreover, it seems that the neo-Kaleckian investment function they use
is far too simple for a model of this sort, apart from having some theoretical
weaknesses8.

Another working group has recently published a new empirical model for
South Africa (Makrelov, Arndt, Davies, Harris, et al., 2018). This model, how-
ever, differs somewhat from the others presented above. The model is, in fact,
a mixture of a DSGE type (even though it is not stochastic), within a SFC ac-
counting framework. Behavioral equations for consumption and investments are
micro-funded in agents inter-temporal optimization, the Central Bank follows a
Taylor rule and so on. Moreover, regarding the data used to calibrate the model,
the authors built SAM for the period 2001-2012, adding capital and financial
blocks. Due to the absence of appropriately detailed flow-of-funds and balance
sheets data, however, balance sheets are then constructed by combining this two
different sources but, as the authors acknowledges, the procedures they follow
create large discrepancies between the model variables and the official statistics.

Finally, Antoine Godin, who recently moved to the Agence Francaise du De-
velopment (AFD), is now developing new models for developing countries using
GEMMES, partially based on Goodwin-Keen (1995).

Albeit the rapid increase in empirical models based on the SFC approach,
it seems to us that there is still a lot of work to do in this area, in terms of
both methodology, theory and empirical work. First, regarding the method,
practitioners worldwide would benefit from a detailed account on how to build
this sort of models, starting from appropriate data sources. Secondly, the most

7With, of course, some differences stemming out of the Italian case with respect to the
Financial side.

8See Shaikh (2016) and Lavoie (2014) for a discussion of heterodox views on the Investment
function.



38 CHAPTER 2. SFC MODELLING: THE OPEN ECONOMY

advanced models in this area either deal only with a three-sector economy (as
the LMM) or do not provide robust parameters (as for the UK model from
BoE). We think, however, that both these issues may well be addressed, and
these are indeed the tasks we set to ourselves in this work.

2.4 The “Fundamental Identity”

During his time at the CEPG, Godley put forward a three-sector financial
balances model, derived from a simple flow-of-funds accounting identity, that
formed the basis for all his future research, in particular for the Levy Economics
Institute. Albeit simple, this simple model helps “to provide some rigor in what
can or cannot be said. Once we know the financial position of the private sec-
tor, there is a constraint on what the external and government deficit can be”
(Lavoie, 2014:259).

The three balances are usually portrayed as:

(S − I) = (G− T ) + CAB (2.1)

where S and I stands for, respectively, private sector (households and firms)
savings and non-financial investment in tangible fixed capital and inventories,
G and T are government expenditures and taxes while CAB is the current
account balance (with all terms expressed in nominal terms). (S − I) is, in
Godley’s words, the Net Accumulation of Financial Assets of the private sector
(NAFA), (G − T ) is the government deficit and CAB is the external balance.
Godley’s interpretation of (1) is that “public deficits and balance of payments
surpluses create income and financial assets for the private sector whereas bud-
get surpluses and balance of payments deficits withdraw income and destroy
financial assets” (Godley, 1999:8).

One may also rewrite (1) in a more standard, national accounts fashion:

(S − I) + (T −G)− CAB = 0 (2.2)

Equation (2) says that the net lending of private (S − I), public (T − G) and
foreign sectors (CAB) must sum up to zero. Indeed, when something is saved
and not used to purchase new tangible capital goods, it must have been used
to purchase financial assets. (S − I) may be thus viewed, when positive, as
the “net financial investment” of the private sector (i.e. the amount lent to
the other two sectors) and, when negative, as its “net borrowing”. Similarly,
(T−G) and (CAB) may be viewed as “domestic public lending/borrowing” (i.e.
the government surplus/deficit or, as it used to be called, the “Public Sector
Borrowing Requirements”) and “current account deficit/surplus”. This implies
that, whenever the domestic sectors cannot fund their own expenditures, they
must borrow those funds from foreigners.

Both equations (1) and (2) are useful by themselves, since they clearly de-
pict the constraints any economy faces. Moreover, as wonderfully put by Lavoie,
“this is not a matter of opinion. The equation, or rather the fundamental iden-
tity, is derived from national accounts identity. It is a matter of accounting,
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not economics” (Lavoie, 2014:260. emphasis added). To see this, consider the
following notation:

• PY F = net private income received from abroad;

• T = tax receipts;

• NTRGP = net transfers from the government to the private sector;

• NTRGF = net transfers from the government sector to foreigners;

• NTRPF = net transfers from the private sector to foreigners.

Now note that:

GDP = PE +G+X −M (2.3)

which implies,

GDP − T − PE = G− T +X −M (2.4)

and that:

GDP + PY F +NTRGP −NTRPF − T − PE =

G+NTRGP +NTRGF − T +X −M + PY F −NTRGF −NTRPF
(2.5)

Now, using the following notation,

• PDY = Private Disposable Income = GDP+PY F+NTRGP−NTRPF−
T

• PFB = Private Financial Balance = PDY − PE

• PSBR = Public Sector Borrowing Requirements = Government Deficit
= G+NTRGP +NTRGF − T

• BP = Current Account Balance of the Balance of Payments = X −M +
PY F −NTRGF −NTRPF

and we are back to the fundamental identity:

PFB = PSBR+BP. (2.6)

Again, it is very helpful to understand what these balances imply. Starting with
the public sector, a positive PSBR means the government is running a deficit
(i.e. spends more than it gets) and needs therefore to issue debt to finance the
gap. Thus, the stock of government net debt is given by:

GD = GDt−1 + PSBR (2.7)

what (7) tells us is that the government debt this quarter is given by last quar-
ter’s stock plus the current deficit. Thus, today’s deficit feeds tomorrow’s stock
of debt, which in turn will increase tomorrow’s interest payments (i.e. increasing
NTrGP ). Similarly, the CAB surplus (deficit) may be seen as the net accumula-
tion of foreign-denominated assets by the private sector. Thus, denoting V FN
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the stock of net private financial assets denominated in foreign currency, we can
write:

V FN = V FNt−1 +BP (2.8)

which implies that the private financial balance can be interpreted as the sum of
the private accumulation of government debt and foreigners’ debt - and, hence,
the acronym NAFA, i.e “net accumulation of financial assets”. Denoting V N
as the “stock of private financial assets” we can therefore, write the following
stock identity:

V N = GD + V FN = V Nt−1 + PFB = V N − t− 1 +NAFA (2.9)

The dynamics of the three-balances model, thus, work as follows. At the be-
ginning of the period, the inherited stocks of V N , V FN and GD affect the net
transfers (given by NTrGP , NtrGF and NTrPF ) via their interest burden and,
combined with the usual Keynesian variables in (3) determine GDP . The lat-
ter, together with the other determinants of the transfers’ variables will in turn
feed the end-of-period stock, thus generating an intrinsic stock-flow dynamics.

Finally, worth noting are the links between what has been said above and
the Minskyan insight of Financial Fragility (1986). When a sector has negative
net lending, its debt-to-income ratio will tend to increase9. If there is a negative
CAB and the government is trying to achieve a balanced budget, it must be
that the private sector is running a deficit to fill the gap, thus increasing its
debt-to-income ratio (in this case increasing its foreign indebtedness). If this
situation persists for a prolonged period of time, it may lead the private sector
from a hedge, to a speculative and finally a ponzi position, increasing the total
financial fragility of the system and, possibly, to a financial crisis10.

2.4.1 Some “special cases” of the Fundamental Identity

Some special cases may be drawn from equations (1) and (2):

• The “Twin Deficits”. The first one, which is at the core of the Washing-
ton Consensus and forms the basis for the IMF “restructuring” programs,
is known as the “Twin Deficit Hypothesis”. Assuming away private net
lending, (1) reduces to

(G− T ) = −CAB (2.10)

thus, imposing austerity policies and restraining the budget deficit, the
IMF says, will improve the external competitiveness of the country and
hence decrease the CAB deficit, “killing two birds with one stone” (Lavoie,
2014:262). However, it is now clear that the underlying assumption that
there will be no impact on the growth rate of the economy has been proved,

9This is not necessarily true in a growing economy.
10As was the case in the run-up to the financial crisis in both U.S and some peripheral

countries of the Eurozone.
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at least, flawed11. While, in fact, there has been a decrease in both public
and external deficits, it is also true that the adjustment has taken place
through a steep reduction in output.

• The “Balanced Budget Puzzle”. The second special case focuses on the
domestic economy. Assuming CAB = 0, (1) reduces to

(S − I) = (G− T ) (2.11)

In this second case the public sector deficit is therefore the mirror image
of private sector surplus. As we will see in greater detail later on, when
looked at as a share of GDP, if the CAB is stable enough these balances
will move together. Globally, where CAB are nil by definition, this implies
that to any private sector financial surplus must correspond a government
deficit.

However, it is also true that there is no need of a budget deficit for the
private sector to acaccumulate financial assets. This may be seen by as-
suming away also the public deficit, i.e. (G − T ) = CAB = 0, and by
splitting the private sector between firms and households (with the sub-
scripts f and h, respectively). we may then rewrite (1), after rearranging,
as:

(SNFC − INFC) + (SHH − IHH) = 0 (2.12)

finally, assuming away households investment (IHH = 0) so that now SHH
represents both households’ savings and the their net lending, the above
reduces to

SHH = INFC − SNFC (2.13)

It is clear, then, that the private sector can still have a positive financial
balance and acaccumulate new financial assets, even if the government
is not running a deficit, given that firms have investment expenditures.
The reverse is also true. For a given amount of investment, indeed, any
increase in households saving will be matched by a decrease in firms’ saving
(i.e. their retained earnings), reminding us of the “Flow consistency”
implication that any use of funds from a sector is a source of funds from
some other.

2.5 Closures

While accounting consistency is important for building a sound macroeconomic
model, since it decreases the degrees of freedom of the model and provides
some important insights about the constraints faced by any economic system,
it is not enough. As shown by Taylor and Lysy (1979), indeed, the conclusions
that can be drawn from a model are primarily led by the direction of causality
the author imposes over the variables, in other words, its closures. From this

11The assumption being that increases in domestic net lending its inflationary, thus reducing
the external competitiveness of the country. As in most Neo Classical models, the demand side
only plays a role in the short-to-medium run, while the long-run is supply-side determined.
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standpoint, the SFC literature has always found itself within the boundaries of
Post-Keynesian economics (see Godley and Lavoie, 2007; Lavoie, 2014). Thus,
it is effective demand demand that drives economic growth both in the short
and in the long-run12.

The previous discussion of the “Fundamental Identity” and its special cases,
for example, revolves around the direction of causalities imposed on the net
lending of the various sectors. As the attentive reader may have imagined when
discussing the Twin Deficits case, for mainstream authors the causality runs
from the domestic (with the government playing the major role) to the external
sector while the economy is supply-led. In “Seven Unsustainable Processes”
(1999), in turn, Godley assumes a demand-led system where, due to the suc-
cessful expansion of foreign goods in US markets, the trade deficit is treated as
exogenous, with the causality going from the external to the domestic sector.
This, coupled with the fact that the government was at that time achieving a
budget surplus (for the first time in the post-WWII era), made clear to him
that the only way for the US economy to sustain those growth rates was trough
an increasing indebtedness of the private sector. This led to increased systemic
Financial Fragility and, ultimately, to the dot.com financial crisis in 2001. The
same kind of analysis is still at the core of the policy research analysis of the
Levy Institute, where extension to the first Godley model has led to the devel-
opment of macroeconometric models for the US and Greece, for which Strategic
Analyses are published on a routinely basis.

Finally, to close the model, one has to make behavioral specifications. Given
the k accounting identities that come out of the Transactions and Balance-sheets
matrices13, if we want to determine n endogenous variables we need n− k addi-
tional equations. These are given by specifying how the agents and the different
sectors behave in the system.

Broadly speaking, we need to specify how:

• agents make their expenditures - i.e. consumption, investment, govern-
ment expenditures in goods and service;

• agents finance their expenditures - i.e. how the government finances its
deficit (with short term Bills or long-term Bonds), how many more loans
households will take on, how firms react to discrepancies between their
investments and retained earnings;

• agents allocate their wealth - this is done with a “Tobinesque” approach.
If there are m assets, one needs to specify m − 1 demand function (the
last one being implied by the rest), thus assuring that any increase in a
stock implies a corresponding decrease in some other;

• productivity growth, wages and inflation are determined - while there is
little work in the related literature on productivity growth, which is thus

12With output driving the adjustment and inflation being the result of wage-bargaining
struggles of the workers as in Kalecki (1971).

13Recall that, for both the Transactions and the Balance-sheets matrices, the last identity
is implied by all others, and thus needs to be dropped to avoid over-determination. This is
the so-called “redundant equality”.
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usually taken as constant or to grow at an exogenous rate, inflation is
assumed to be determined by the struggle between workers and employers.
The nominal wage reacts to close the gap between workers targeted and
actual real wage, with the price level determined as a mark-up on unit
production cost (as in Kalecki).

• the financial sector acts/reacts - i.e. how the Central Bank reacts to
inflation or unemployment pressures, how banks provide credit and so on.

It is thus the joint analysis of this accounting skeleton, given the demand-led
closure, the behavioral specifications and the presence of multiple assets that
allows for an integrated analysis of a modern monetary capitalist systems.

A sort of short-run “equilibrium” for the system is guaranteed through price
changes in financial markets and output adjusting to make savings equal to in-
vestments. However, if expectations driving expenditures or portfolio decisions
are not fulfilled or some stock or whatever other variable is not at its target level
at the end of the period, this will cause further changes in subsequent periods.

The long-run, in turn, is defined as a state in which stocks and flows grow
at the same rate, i.e. the stock-flow ratios are stable. This, as in Kalecki, is
achieved through a sequence of short-run (dis) equilibria. The adjustment takes
place in the single short periods because agents reacts to changes in stocks and
stock-flow ratios, thus affecting next periods capital income streams, transac-
tions and asset allocation that in turn will affect next period decisions and so on.
From this point of view, the sort of short-run equilibrium applied in simulated
SFC models is more similar to Shaikh’s Turbulent Gravitation than to the usual
post-Keynesian description, i.e. as a trial-and-error dynamic or dis-equilibrium
approach. From a practical point of view, the long-run defined as above acts as
a benchmark for the system, since an ever-increasing (or decreasing) stock-flow
ratio would be unsustainable, if holding for prolonged periods.

2.6 Conclusions

In this First part of the Thesis we have dealt with the major theoretical and
methodological innovations of the SFC approach. In Chapter 1, we have shown
how the recent Growth&Distribution post-Keynesian literature deals with closed-
economy and Deficit and Debt dynamics, developing a SFC Supermultiplier
model and comparing the different solution methods usually applied, stressing
that only with the use of numerical computer simulation we can depict the
system-wide effects of shocks, which needs hysteresis mechanisms and feed-back
effects to be modeled correctly. In Chapter 2, in turn, we detailed how the
discussion changes when dealing with open economy, both theoretically and
through applied models.

The next Part of this work is indeed devoted to show how to get from Theory
to Practice. In the next two Chapters we will build the accounting structure for
an applied SFC model, based on the appropriate data for Italy. In Chapter 3 we
will present the two main database used, which consists of the Non-Financial
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Accounts from ISTAT and the Financial Accounts from Bank of Italy, and dis-
cuss how to appropriately treat all the issues and problems that will emerge
when using such data. In Chapter 4, in turn, we will show how to correctly
merge the two sets of data.



Part II

Practice
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Chapter 3

Data and Model Accounting

3.1 Introduction

This second Part of the work is devoted to the construction of the basic structure
for an applied SFC macroeconomic model for Italy. In Chapter 3, after introduc-
ing the data and the related issues, we will set up the accounting structure of the
model, based on the aforementioned data sources, for both the “real” transac-
tions and “financial” stocks&flows, and present the (reduced-form) Transaction
and Balance Sheet Matrices. In Chapter 4, we will show how to merge the two
databases, start to introduce the Behavioral Transaction Matrix and assess what
are the next steps to be made to get to the final model. These will be carried
out in the last Part of the Thesis, especially in Chapter 5, where we will “close”
the model, define portfolio behavior and estimate the structural equations.

Before starting these discussions, it would be useful to give a snapshot of
the Italian economy in the last two decades.

3.1.1 Why Italy?

Apart from all the announcements about the end of the recession coming out
of the press and the EU and Italian Government, Italy looks far from a serious
recovery. Figure 3.1 shows the rates of growth for France, Germany, Italy and
Greece, from 1999 to 2016. Italy, who had suffered the most, alongside Greece,
from the double-dip recessions, despite eight consecutive years of Structural Re-
forms (i.e. of Austerity), still experiences rates of growth of the economy lower
than those of his EZ partners and well below its pre-crisis period (which was
labeled, in any case, as the Great Moderation, i.e. a slowdown in growth rates
for the Western Economies).

To better “appreciate” the effects of the crisis, Figure 3.2 displays Italy’s
real GDP in the same period. It is clear the steep increase in the pre-crisis
period as well as the double jump down, that took the country back to 2001
levels. The red solid line, in turn, denotes the end of the sample. The trend
dynamics afterwards is calculated as a linear projection of the recent (2014q4-
2017q2) trend in real GDP growth. It’s quite shocking to notice that, without

47
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Figure 3.1: Real GDP and Recessions. Selected EZ Countries
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new external shocks, Italy will met the pre-crisis peak only in 2023!

Figure 3.2: Italy. Real GDP
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Both Crisis, fueled by the austerity measures, had a deep impact on Italy’s
Public Debt to GDP ratio, even if the opposite was the clear intention of both
the EU commission and Italian Governments. Figure 3.3 shows Italy’s public
debt in recent years as percent of GDP, with the shaded areas corresponding to
the Great Recession and the Sovereign Debt Crisis. While the ratio was declin-
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ing prior to the full entry of the country in the EZ (from 116% in 1995 to 106%
in 1999), from 2000 to 2008 it stabilized (at 100-106%) to finally explode, up to
137% in 2017.

Figure 3.3: Italy. Debt to GDP
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After the obvious rise in the Deficit to GDP ratio with the 2008 crisis, in
fact, the Government proudly achieved its reduction via the mentioned austerity
measures back inside the limits imposed in the Maastricht Treaty and in the
Stability and Growth Pact. This, as we said in the previous discussion on the
Fundamental identity, according the the so-called Washington Consensus and
the Troika, would have helped to improve the CAB, which in fact happened.
Figure 3.4 displays Public Deficit and CAB as percent of GDP.

However, as we will see in greater detail later on, the weight of the adjust-
ment has all been put on the shoulders of the Private sector. For the moment,
however, Figures 3.5 and 3.6 sketches two sides of this adjustment.

The former displays two measures for the Unemployment Rate. This, to-
gether with real GDP growth, is often considered as the other major indicator
for the health of the economy. While the black solid line portrays the standard
U3 measure of the unemployment rate (unemployedlaborforce , where the labor force is the

sum of employed and unemployed1), the blue dotted line displays the augmented
U6 measure2. For now, it may be enough to say that, beside the U3 already
showing a terrible figure, for the decline experienced in the last three years is
still far too slow and we are still above 10%, the UR6, which peaked at 30%

1We will discuss the labor market in more detail later on in this work.
2This measure, which follows the one already published by BLS for US, is calculated by

adding to both the numerator and denominator the “potential labor force” and adding, to the
numerator only, those who are in “Involuntary part-time”.
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Figure 3.4: Italy. Public Deficit and CAB
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in 2017, is striking. Since the Great Recession3 the number of “Unemployed”
grew by just 1,8 million units against the 4,2 million rise in “non-employed”
that come out of the extended definition.

Figure 3.5: Italy. Unemployment Rate(s)
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Figure 3.6, in turn, displays Banks Non-Performing Loans to private domes-
tic sector. NPL to domestic non financial firms rose from 26 Billion in 2008

3From 2007q2 to 2014q4.
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to 140 Billion in 2015, where they stabilized. The great exposure of the Italy’s
banking sector, which was historically composed of small and medium banks
lending to local businesses and households, found itself in great trouble follow-
ing the Great Recession. This was partly due to bad governance that led small
banks to lend freely to leveraged clients, as recent investigations show, but pri-
marily given by the structure of the banking sector itself, centered as it was on
private small and medium firms.

Figure 3.6: Italy. Bank NPL vs. Private Domestic Sector
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3.2 The Data: sources and reconciliation prob-
lems

Needless to say, in theoretical models the researcher has far more liberty on the
decisions to make about the number of sectors and assets to include, on the
closures and the behavioral specifications, all choices that may lead to a wide
arrange of different models, suited for the question at hand. When building an
empirical model, in contrast, the first constraint everyone faces is related to the
availability and structure of the appropriate data, from which all other decisions
will follow.

In order to build a model which respects the theoretical requirements of the
SFC approach, the core of the statistics must be the Non-Financial Accounts
of Institutional Sectors (NFA from now on) - published in Italy by ISTAT at
quarterly frequency from 1999 to present - and the Financial Accounts (FAIS
from now on) - published by the Bank of Italy at quarterly frequency from 1995
to present4.

4The complete list of data sources is reported in Table A.1 in Appendix A.
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Five main problems arise when using these data sources:

• The first one is that they are not necessarily consistent with each other:
NFA detail the sources of income for each sector, and the expenditure on
current and capital account, ultimately determining saving and net lend-
ing. FAIS provide the detail on how net lending can be broken down as
changes in financial assets and liabilities. However, since the two sets of
statistics come from different data sources, with the former being based
on surveys on income and expenditure, and the latter on balance sheet
statistics and other sources from the financial sector, the measures of net
lending for each sector do not necessarily match.

Figures 3.7 report net lending/borrowing for all sectors as percent of GDP.
The upper part of the figure depicts net lending from the two different
sources, while the lower part records the discrepancies between the two
series.

The series from FAIS display much higher volatility than the measure
taken from NFA, due to the different data collection procedures, sources
and characteristics of the series. Nevertheless, one can still get some in-
teresting information by looking at the individual sectoral balances.

Starting with the upper-left figure, which depicts the households sector,
one may note a worsening of its financial position in the run-up to the
financial crisis of 2008 and, between 2010-2012 (in concomitance with the
European debt crisis), the balance goes into negative territory, meaning
households have been deleveraging. Moreover, one may notice that more
recently the balance has stabilized at a lower level. The upper-right fig-
ure shows net lending of Non-Financial Corporations. Firms are usually
expected to display negative net lending, since investments are financed
through issues of shares, retained earnings and bank credit. While house-
holds have experienced a worsening of their financial position, the opposite
is true with respect to the non-financial sector that, starting from 2008,
has experienced a drop in its deficit, with the balance going positive in
the last years of the sample, reflecting a drop in investment. Moreover,
it seems that the discrepancies are becoming smaller by the end of the
sample. Financial corporations, presented in the mid-left figure, show a
relatively stable positive, and increasingly positive, trend around 1-2 per-
cent of GDP for all the period under examination. The peaks 2011-2013,
in turn, are related, again, with the debt crisis.

Moving to the government sector, this is the only case in which the two
measures move together, with the higher discrepancy between the series
in 2008-9, again associated with the financial crisis. The effect of auster-
ity policies is clearly depicted in the trajectory of the deficit/GDP, which
passes from 4,5-5 percent to a mere 2 percent in recent years5. Finally,

5In line with what expected from both the Maastricht Treaty and its 3% Golden rule and the
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Figure 3.7: Discrepancies in Net lending
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the bottom-left figure displays the net lending of the external sector. To-

“suggestions” coming from the EU Commission and the Growth and Stability Pact. It is worth
noting, however, that the concept of “Deficit” used in the EU treaties does not correspond to
either the deficit stemming out from NFA nor that of FAIS. It would be interesting, in future
releases of the model, to include these details.
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gether with households, the RoW shows the higher discrepancies between
the two series (from minus 5 to plus 12 percent of GDP). The increase
in the surplus after the financial crisis may well be related to the drop in
GDP and therefore, the drop in imports caused by austerity.

To achieve consistency between the two data sources for model purposes,
two strategies may be adopted. One could (a) assume that financial data
are measured more accurately than income and expenditure data, and
add the discrepancy to one of the determinants of saving for each sector
(income or expenditure), or (b) one could treat the discrepancies as unex-
plained exogenous variables. The former strategy would make model sim-
ulations for consumption, income or saving systematically different from
data published in the national accounts, so the latter strategy is to be
preferred. This strategy, however, implies that such exogenously given
discrepancies be projected into the future for model simulations, increas-
ing the degree of arbitrariness of model projections.

• The second problem in statistics for sectoral accounts is that they are
not seasonally adjusted, and data exploration shows that - when adjusted
with the X12 procedure - they produce series which have some discrep-
ancy with data published in the national accounts. This discrepancy is
not large (for GDP is between -0.8 and +0.8 percent) but will nonethe-
less imply additional exogenous variables to take the discrepancies into
account, as well as introducing further discrepancies in model accounting.
As an example, while the sum of interest paid out in the whole economy
(including the rest of the world) is equal to the sum of interest income
received (in the originally non-seasonally adjusted data), when each flow
is seasonally adjusted, the accounting identity will register a discrepancy.

• The third problem which needs to be addressed is that NFA do not provide
who-to-whom detail for a number of flows, which include:

– Direct taxes (some of which are paid to foreign institutions)

– Interest and dividends paid/received

– Social benefits other than government individual consumption expen-
diture

– Other transfers on current accounts

– Transfers on capital account

To address this problem, three solutions are at hand:

– the first is to assume, given the trends in the data, how to allo-
cate these payments. However, this increases the arbitrariness of the
model and has to be grounded on data exploration;

– the second is to resort to additional data sources which provide more
detail, namely:

∗ Balance of payments statistics
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∗ Other financial statistics on holders of public debt

∗ Other financial statistics providing details of the balance sheets
of financial institutions

– finally, if both the previous solutions are inapplicable, one may add
an additional Pool column to the Transactions and Balance sheet
matrices. In this case, all sectors will receive/pay from/to the Pool.

• The fourth problem is that if the model wants to address monetary pol-
icy, the Central Bank should be explicitly represented. This is the case for
FAIS, which provides details on assets and liabilities of the Bank of Italy,
but not for NFA. Using data on the balance sheet of the Bank of Italy, we
can separate income flows and expenditure flows of the CB from income
and payments of other Monetary Financial Institutions (MFI). Since the
adoption of the Euro, the BoI has become part of the system of Euro-
pean Central Banks, while the ECB is the (foreign) institution actively
running monetary policy. To model financial transactions between do-
mestic institutions and the ECB, we have to identify how and where such
transactions are registered in both financial accounts, balance of payment
statistics, and other financial statistics which are available.

• The fifth (and final!) problem is that Italian statistics are available only for
a relatively short period of time at quarterly frequency, since the strategy
adopted by ISTAT, contrary to other national statistical institutes, is not
to revise backwards statistical information when a change in methodology
is adopted, and the additional information to revise the data backwards are
not available. Model development would benefit from the ability to com-
pare data related to the period of flexible exchange rates, which started in
1971, to the period of managed exchange rates to the common currency.
However, we defer to future research the expansion of the model back-
wards, which requires appropriate procedures to infer quarterly data from
available annual data, and estimation for variables of interest for which
no information is available.

3.2.1 The level of detail

Available data from NFA allow to decompose the economy into five institutional
sectors:

1. Households and non-profit institutions serving households

2. Non-financial corporations

3. Financial corporations

4. Public sector

5. Rest of the World

While data from FAIS provide more disaggregated data for Financial corpora-
tions, which are split among:

1. Monetary Financial Institution
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• Central bank

• Banks

2. Other Financial Institution

• Mutual Funds

• Other

3. Financial auxiliaries

4. Insurance companies and Pension Funds

• Insurance companies

• Pension Funds

As well as information on the public sector, which is disaggregated into Cen-
tral government, Local governments and the Italian pension fund (INPS). It is
therefore relatively easy to obtain statistical information to separate the Cen-
tral Bank from the rest of the Financial sector, since sources of revenue and
expenditure for the CB are easy to identify. This would allow to build a model
with six sectors, where each sector is relatively homogeneous, allowing for an
easier identification on the determinants of the rules governing revenues, ex-
penditures, and portfolio management for each sector. On the other hand, this
level of detail implies that the number of accounting identities and “behavioral”
equations to be specified increases exponentially.

A possible alternative is to adapt the “New Cambridge” approach suggested
by Godley and the Cambridge Economic Policy Group where the whole of the
private sector is consolidated, so to focus on the determinants of the net stock of
financial assets of a simplified economy composed by a private sector, a public
sector, and the rest of the world.

To illustrate these points, Figure 3.8 reports an estimate of the private sec-
tor balance6, obtained from annual data, along with government deficit, and
the current account balance, with the solid vertical red line depicting the start
of our database (1995). Further sectoral disaggregation is not available for
the 1960-1979 period, which shows how the private sector was acaccumulating
net financial assets which were mainly the liabilities of the public sector, while
the current account balance was readjusted by exchange rate movements. As
Italy started to fight inflation, and to try to avoid currency realignments in the
1980s, the current account started to deteriorate, up to the large devaluation
of 1992, and the decline in government deficit relative to GDP implied a drop
in the ability of the private sector to acaccumulate financial assets. When Italy
was preparing for entering the Euro, the current account started to deteriorate
again, from a peak in 1996 to a trough in 2010, when it started to recover,
mainly because of the austerity measures which made imports collapse. From

6Government deficit is not available before 1995. For the 1960-1994 period we used the
change in government debt to estimate government deficit, since the difference between the
two - given by net capital gains - should be sufficiently small. The private sector balance, i.e.
the excess of private saving over investment, is obtained by summing up government deficit
to the current account surplus.
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the beginning of the Great Recession in 2007, the private sector balance seems
to have decoupled with the public sector balance.

Figure 3.8: Financial Balances
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Figure 3.9 reports the available evidence from the AMECO database on the
net lending of household and corporations7, which shows that the entire decline
in the private sector financial balance is due to the household sector. Again,
modeling only the 1999-2016 period would take out the large decline in house-
hold saving relative to investment.

Figure 3.10, in turn, displays the Public Debt to GDP ratio from 1960 to
present. It is clear that almost all of the rise in Public Debt the country expe-
rienced was during the EMS period in the 80s until 1992.

Without going into further details here, one notices that modeling the Ital-
ian economy using quarterly data for the 1999-2016 period alone would leave
out some long-term feature of the Italian economy, namely: 1) the ability to
manage the current account balance so to make the size of the public debt a
domestic problem, which was easier to match as long as the private sector was
willing to acaccumulate financial assets on top of investment in real assets; 2)
the structural change in the private sector; 3) the huge rise of Public debt dur-
ing the 80s. However, it will only be possible to eventually estimate the series
backwards once we have the complete model at hand.

It is worth stressing, however, that our purpose here is to build (and show
how to build) a multi-sector model, which will be among the most disaggregated

7Net lending for the household sector is not available, and it has been estimated as the
difference between disposable income and current and capital expenditure, i.e. without taking
into account net capital transfers.
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Figure 3.9: Private Sector Balances
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Figure 3.10: Debt to GDP
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and advanced model in the existing literature. It is thus well beyond our effort
here to estimate backwards the series for such a model, which will be the topic
for future research.



3.3. THE ACCOUNTING STRUCTURE 59

3.3 The Accounting Structure

As pointed out in the previous sections, many complications arise when one tries
to make the final step from a theoretical to an empirical model. In fact, when
looking at the National Accounts, it is clear that in reality (almost) every sector
holds (almost) every asset. Thus, if one doesn’t want to incur in Robinson’s
(1962) criticism of building a useless 1:1 map of the economy, aggregations of
sectors and a description and modelling of only the relevant assets and transac-
tions is needed.

3.3.1 The (reduced-form) Transaction-Flow Matrix

To illustrate the point above, Table B.1 (in Appendix B) displays the “actual”
Transaction Matrix for the Italian economy, i.e. the Non Financial Accounts of
the Institutional sectors, as of 2015.

Starting from the top, the first block records the Rest of the World (RoW)
Production account, which registers exports, imports, and the net indirect taxes
paid domestically. We then pass to the “Generation of Primary incomes”:
adding the contributions to production to the GVA of the various sectors and
subtracting the costs of production (equal to wages and taxes on goods&services)
yields Gross Profits (consisting of net profits and mixed income).

The “Attribution of Primary incomes” records the wages and indirect taxes
received (by households and RoW the former and Government and RoW the
latter), the subsidies paid and the capital incomes paid and received by the var-
ious institutional sectors (which are divided into interests, dividends, reinvested
earnings from FDI, other incomes from investments and rent from land) that,
summed to gross profits, yields Primary income. Next, we have the“Distribution
of Secondary incomes”: to primary income, we add and subtract direct taxes,
benefits (which consists of net social contributions, other social transfers and
social transfers in kind) and other current transfers, to get to Disposable in-
come. In the “Uses of Disposable incomes”, from the post-tax income we add
the variations in pensions entitlements and subtract consumption (collective and
individual), and we get to Saving.

The “Variations in net wealth due to saving and transfers and capital ac-
count” records the transfers in capital account paid and received (consisting of
taxes on capital account and other current transfers) that yields the variations
in net wealth while, finally, in the “Net acquisition of non financial assets”, we
find investments (in fixed capital and in inventories) and other acquisitions of
non-financial non-produced assets. What is left represents the Net Lending of
the various sectors or, as Godley called it, the Net Acquisition of Financial As-
sets (NAFA).

As one may notice, however, we already encounter a series of problems. First
and foremost, we will need to write an identity for each and every entry of both
the Transactions and Balance sheet matrices. Thus, to keep the model simple
enough is a priority. Secondly, as it is clear from the table, almost every sector is
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involved in almost all transactions. Reconstructing the who-to-whom payments
is, thus, the second issue to solve.

Table B.2 (in Appendix B) shows the Simplified Transaction-Flow Matrix.

The matrix here8 is a simplified version of Table B.1, which still records all
transactions as they appear in the NFA.

First, however, a methodological remark is needed.

As we will see later, in the final model all the entries in the transaction
matrix will have to be treated as stock-flow relations. The flows of Capital in-
comes, for example, will be calculated as sector flow = (r1t−1 ∗ stock1t−1) +
(r2t−1 ∗ stock2t−1)... (where r1, r2 etc. represents an adequate interest rate),
while a number of quasi-identities will also have to be added (regarding tax
payments/receipts, social transfers, etc.), which will in turn be calculated as
sector flow = θ ∗ Y P sectort−1... (where θ represents an adequate tax rate)
and so on.

In some cases, however, reconciling in the model a flow of interest payments
to the appropriate stock may create discrepancies between the series calculated
and the ones published in NFA. Thus, the discrepancy will then need to be
added to the relative identity if we want our simulations to match historical
stylized facts. To do this operation correctly, however, we will need that the
structure upon which we build the model is already consistent from an account-
ing perspective, and this for multiple reasons. First, as we said, we will need
to build exogenous variables for all the discrepancies created, and these will be
calculated as the difference between the variable published in the NFA and the
constructed one. Secondly, if there are any issues of consistency inside the data,
these would be easier to detect.

Going back to Table B.2, the first difference between the two tables is that
the upper part of the matrix, which records the incomes from production, has
now been filled (Only Exports and Imports have still to be added). The sec-
ond difference, as one may note, is the Pool column. Its purpose is to serve
as payer/recipient every time it is not clear from the data, neither from its
structure nor from additional sources, how to reconstruct the who-to-whom
payments. The coefficients for the behavioral specifications would then be esti-
mated econometrically.

From the NIPA tables, we get real GDP from the demand side, which is
the sum of consumption, investments in fixed capital, changes in inventories,
government expenditure and net exports of goods&services:

GDP = CONS +GFCF +DINV +G+XGS −MGS (3.1)

8It is worth mentioning that, in what follows, we will be working with series seasonally
adjusted via the X-12 procedure in Eviews. As noted in a previous section, most series display
a strong seasonality. However, when seasonally adjusting the data, the identities (usually)
record a discrepancy. There are various ways to treat these discrepancies, and we will specify
all operations made on the series.
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We can then use GDP from NIPA to fill the upper-western corner of the Ma-
trix9. Thus, starting from the first column and reading vertically, GDP from
the production side is the sum of the wage bill, mixed income, operating surplus
(net profits), indirect taxes paid and subsidies received:

GDP = WB +MIXY +OPS + INDTAX − SUBS (3.2)

Figure 3.11 displays the two series for GDP (from NIPA tables and seasonally
adjusted NFA). It is clear that the discrepancy is small enough, in the order of
± 3.5 Bn euro10.

Figure 3.11: GDP and Discrepancies
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Since we have not examined GDP components so far, Figure 3.12 A-E show
the various components of GDP (from the demand side). As it is usually the
case in recessions, consumption has dropped less than output since 2007, so
that its ratio to GDP has increased by 3 percent (although real consumption
in 2017 is still 3 percent lower than it was in 2007). The drop in investment
has instead been much more dramatic, with a fall in real terms of more than
5 percent of GDP from its peak in 2007, and a very small increase since 2014.
Government expenditures displays the austerity measures put in place in the
aftermath of both the Great Recession and the Sovereign Debt Crisis of 2012.
Finally, as we said above, the CAB moved to positive territory, reaching an all
time high in 2017, mainly due to the collapse of imports from 2011 onward.
This was after more or less a decade which has seen imports accelerating over
exports, determining a worsening of the external position of the country up to

9Note that in this way we can make the seasonally adjusted series from the NFA consistent
with NIPA published data.

10As for all other figures displaying the discrepancies between published and constructed
series, the variables are represented on the right hand scale, while discrepancies on the left
hand side.
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the financial crisis.

Figure 3.12: GDP Components
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Turning back to the Matrix, households income from production (HH INCP)
is the sum of wages (i.e. the wage bill, wb, plus the wages received from abroad,



3.3. THE ACCOUNTING STRUCTURE 63

wagesfrow), mixed income and operating surplus11:

HH INCP = WAGES +MIXY +HH OPS (3.3)

While for the Government it is the sum of the operating surplus and indirect
taxes received minus the subsidies paid:

GV T INCP = GV T OPS +GV T INDT r −GV T SUBS p (3.4)

Finally, for the RoW is the sum of net exports, wages and taxes received and
wages and subsidies paid:

ROW INCP = (ROW M −ROW X) + (WAGES2ROW +ROW INDT r)

− (WAGESFROW +ROW SUBS p)

(3.5)

Figures 3.13 to 3.15 display Incomes from Production for the various institu-
tional sectors, split into their components, as a share of GDP.

Starting with the households sector, displayed in Figure 3.13 A-D, in the
pre-crisis period, up to 2006, households incomes where on a more or less stable
rising path, which accelerated in the following two years, pumped by the steady
rise in wages and profits (reaching their peak in 2009), while the mixed income
component was declining throughout. From 2008 onward, with the crush in
financial markets and the austerity measures imposed on the private sector,
which prevented wages to rise anymore, the trend inverted, and stabilized at a
stagnant path.

11“Mixed income is the surplus or deficit accruing from production by unincorporated en-
terprises owned by households; it implicitly contains an element of remuneration for work
done by the owner, or the members of the household, that cannot be separately identified
from the return to the owner as entrepreneur but it excludes the operating surplus coming
from owner-occupied dwellings.” (Lequiller and Blades, 2014:510)
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Figure 3.13: Households Income from Production

36

37

38

39

40

41

2000 2002 2004 2006 2008 2010 2012 2014 2016

A. Wages

% of GDP

Source: ISTAT, author calculations
7.2

7.6

8.0

8.4

8.8

9.2

9.6

10.0

10.4

2000 2002 2004 2006 2008 2010 2012 2014 2016

B. Profits

% of GDP

Source: ISTAT, author calculations

13.0

13.5

14.0

14.5

15.0

15.5

16.0

16.5

17.0

2000 2002 2004 2006 2008 2010 2012 2014 2016

C. Mixed Income

% of GDP

Source: ISTAT, author calculations
60

61

62

63

64

65

66

2000 2002 2004 2006 2008 2010 2012 2014 2016

D. Income from Production

% of GDP

Source: ISTAT, author calculations

Regarding the Government, its Income from Production is completely dom-
inated by the dynamics of indirect taxes received, displayed in Figure 3.14.
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Figure 3.14: Government Income from Production and Indirect Taxes Received
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Finally, the Foreign sector. Figures 3.15 A-C shows income from production
and its main components. During the first years of the euro, Italy’s net external
position worsened, going negative from 2005 up to 2011 when, due to the col-
lapse of imports, the CAB went back to positive territory. It is also interesting
to note that, even if the numbers are small, while the share of domestic wages
paid to foreigners has been stable all over the period under examination, wages
received from abroad have doubled (which may be due to emigration). Finally,
it is clear that it is net exports that dominates the dynamics of income from
production for the external sector.
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Figure 3.15: RoW Income from Production
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The next block records the Income from capital paid and received. These
are divided into Interests12, which are paid and received by all sectors, Div-
idends13, which are received by all but paid only by Corporations home and
abroad, Reinvested earnings from FDI, paid and received only by domestic and
foreign Corporations, Other capital incomes, paid only by domestic and foreign
Financial Corporations and received by all but the Government and, finally, the
Rent from Land, paid and received by households, firms and the government.

From an accounting perspective thus, using the pool account, the sum of
all interests14 received must equal the sum of all interests paid, and a possible
modeling strategy would be to determine one of the payments as a residual. For
instance, it must be the case that

FC INT r =

+ (HH INT p+NFC INT p+ FC INT p+GV T INT p+ROW INT p)

− (HH INT r +NFC INT r +GV T INT r +ROW INT r)

(3.6)

As already noted, however, we will adopt a strategy, described later, to
match interest paid and received to the appropriate stock in the model.

A few things are worth noting regarding these capital incomes, on which
some further considerations may be said and more in depth research is needed.

Starting from Interests, Figure 3.16 displays the amounts paid and received
by NFC as percent of GDP. While the two series were moving together in the
first part of the sample, from 2006 one may notice a divergence that lasts up
to the financial crisis of 2008 and, from then on, the outlays are converging to
receipts.

Figure 3.17, in turn, displays the drop in interests paid and received by
Financial Corporations, that clearly show the effect of both the double dip re-
cession of 2008 and 2012 and the drop in interest rates.

12When adjusting the series, we decided to add the discrepancies of the X-12 procedure
to the interest received by Financial Corporations FC INT r. This is so because financial
institutions get almost half of the total interests paid and one should always try to get these
discrepancies away from series that will enter behavioral specifications estimates, in particular
those regarding the households and external sector.

13Here the discrepancy is added to NFC’s payments.
14Note that interest income, as recorded in NFA, is net of SIFIM: these are “services offered

from the credit system for which there is not an explicit price, but are instead indirectly remu-
nerated through the spread between active and passive rates and which are allocated to the
end-user sectors, as provided for by EU Council Regulation no.1889/2002. The consumption
of SIFIMs by the Public Administrations is therefore included in intermediate consumption,
resulting in an increase of the same amount. On the other hand, interest income are increased
by the component reclassified as SIFIM in intermediate consumption - obtained as the dif-
ference between the effective active interest earned on deposits and the reference interest -
and interest expense is also reduced by the component reclassified as SIFIM - obtained as a
difference between the reference interest and the interest actually paid on the debts.” (ISTAT,
p.3).
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Figure 3.16: NFC. Interest paid/received
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Figure 3.17: FC. Interest paid/received
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Moving to Dividends, the vast majority are paid out by non-financial corpo-
rations and disbursed to households. As shown in Figure 3.18, however, these
are both declining, as a share in GDP, throughout our sample. Figure 3.19,
in turn, displays the Dividends paid and received by the RoW. Two thing are
worth noting here: first, how the domestic private sector was part of the “dance”
in the build up of the crisis, as reflected by their outlays abroad and, secondly,
how the two series diverge after the initial drop, a situation that lasts until 2016,
where they converge again (downwards, up to 0.5% of GDP).



3.3. THE ACCOUNTING STRUCTURE 69

Figure 3.18: Households and NFC. Dividends paid/received
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Figure 3.19: RoW. Dividends paid/received
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Regarding Other incomes from capital, Figure 3.20 shows the relation be-
tween households and domestic NFC on one hand and the foreign sector and
domestic banks on the other.

Figures 3.21 and 3.22 display, respectively, Reinvested earnings from FDI
for domestic financial and non-financial corporations. Even if the numbers are
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Figure 3.20: Other Current Transfers in Capital Account
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small enough, it is striking, regarding FC, first, the drop in receipts, that fall
down to 0.005 of GDP and, secondly, that banks are the targets of FDI from
abroad starting from 2007. With respect to NFC, while the outlays have been
on a downward path throughout, the receipts jump up to 0.7 % of GDP and
then crashes down, arriving to negative territory. Finally, Figure 3.23 shows the
dynamics of dividends received by the domestic sector against those paid by the
RoW. It is peculiar how Banks only suffered from the crisis, in terms of divi-
dends received from abroad, from 2009, well after the shock hit the corporate
sector. Then starts to decline steadily, but it never goes negative as the other
two.

It is clear here that, while adding a small discrepancy from a statistical pro-
cedure is, yes, arbitrary, but it makes little harm (hopefully), to impose how
and why only certain sectors convey in some markets and not others may be
trickier to justify. Thus, we will for now resort to the Pool.

Returning to the Matrix, Primary income, thus, is the sum of Incomes from
production and capital incomes. For Households, it is the sum of Incomes from
production, interests, dividends and other capital incomes received minus inter-
ests and rent from land paid:

HH Y P = HH INCP + (HH INT r +HH DIV r +HH KINCO r)

− (HH INT p+HH RENTL p)

(3.7)

For Non Financial Corporations, is the sum of profits, interest, dividends, rein-
vested earnings from FDI and other capital incomes received, minus interests,
dividends, reinvested earnings from FDI and rent from land paid:
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Figure 3.21: FC. Reinvested Earnings from FDI
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Figure 3.22: NFC. Reinvested Earnings from FDI
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NFC Y P = NFC OPS

+ (NFC INT r +NFC DIV r +NFC REINV FDI r +NFC KINCO r)

− (NFC INT p+NFC DIV p+NFC REINV FDI p+NFC RENTL p)

(3.8)

Financial Corporations, in turn, do not pay out rent from land:
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Figure 3.23: Reinvested Earnings from FDI. Selected Sectors

-0.4

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

2000 2002 2004 2006 2008 2010 2012 2014 2016

NFC_REINVFDI_R

FC_REINVFDI_R

ROW_REINVFDI_P

% of GDP

Source: ISTAT, author calculations

FC Y P = FC OPS

+ (FC INT r + FC DIV r + FC REINV FDI r + FC KINCO r)

− (FC INT p+ FC DIV p+ FC REINV FDI p)

(3.9)

Now comes the Government. To income from production, one adds interests,
dividends and rent from land received by the domestic NFA and households,
minus the interests paid:

GV T Y P = GV T INCP

+ (GV T INT r +GV T DIV r +GV T RENTL r)− (GV T INT p)
(3.10)

Finally, the Rest of the World. To net Exports, we first add the transfers from
the domestic sector to foreigners (in the form of wages and indirect taxes) and
subtract the transfers from the foreign sector to the domestic economy (wages
and subsidies), and then add and deduce capital incomes:

ROW Y P = (ROW M −ROW X)

+ (WAGES2ROW +ROW INDT r)− (WAGESFROW +ROW SUBS p)

+ (ROW INT r +ROW DIV r +ROW REINV FDI r +ROW KINCO r)

− (ROW INT p+ROW DIV p+ROW REINV FDI p+ROW KINCO p)

(3.11)

Figures 3.24 A-D display Primary incomes for the domestic economy, using both
the constructed series and the “actual” (seasonally adjusted) ones, together with
their discrepancy, as percent of GDP.
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Figure 3.24: Primary Incomes. Domestic Economy
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Even if these only represents pre-tax income, and thus the Government could
still intervene to redistribute, it is quite striking how households never recovered
from the recession, with their share going down by 4% of GDP.

Next, we need to get to disposable income (Y D). To (Y P ) we need to add
the direct taxes received (by the Government and RoW, i.e. some EU Insti-
tution) and paid by the sectors15, social benefits and contributions16 (recalling
that we needed to add line 23, “Social Transfers in Kind”, GINDC, for House-
holds and Governments Disposable Income to add up) and the other current

15Here we assumed that only NFC pay taxes to foreign institutions, thus, ROW TAX r =
NFC TAX pW . The amount of taxes paid domestically, in turn, is computed as the difference
between the total outlays and the amounts paid abroad, NFC TAX pD = NFC TAX p −
NFC TAX pW . This is so for two order of reason: first, EU Institutions get almost nothing
compared to the Government (100-500 Mil. against 40-60 Bln) and, secondly, this leaves us the
opportunity not to use the Pool, since now the Government is (residually) the only recipient
of taxes. For the same reason, the discrepancies stemming from the seasonal adjustments have
been added to net Government receipts.

16As before, the discrepancies from seasonal adjustments have here been added to Govern-
ment expenditures.
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transfers paid and received17. As before, the next figures shows some interest-
ing features coming out of a first data inspection.

3.25 displays Direct Taxes paid and received by the domestic Private sec-
tor18. The sector with the major outlays consists of course of Households, which
account for over 80% of Government receipts. Moreover, while the taxes paid
by Corporations are on a downward trend (for FC since 2003, while for NFC
only after the crisis), the opposite is true for the households sector has only
been slowed down by the Financial Crisis, but its still rising as % of GDP.

Figure 3.25: Taxes paid/received. Selected Sectors

9

10

11

12

13

14

15

16

17

2000 2002 2004 2006 2008 2010 2012 2014 2016

HH_TAX_P

PVT_TAX_P

GVT_TAX_R

Mil. euro

Source: ISTAT, author calculations

Social Benefits and Contributions are displayed in 3.26 A-B. Figure A shows
the expected major link between the household and government sectors. Non
Financial Corporations, displayed in Figure B, started as a net contributor but,
suddenly in 2006, their contributions dropped by one third, becoming a net re-
cipient (a situation that lasted until 2014), with outlays and receipts stabilizing
at the same level.

Finally, one finds Other Transfers in Current account, shown in 3.27. Here,
two things are worth noting: first, how Financial Corporations receipts imme-
diately follows the dynamic of their outlays; secondly, how the gap between
households receipts and outlays widened from 2002 onward, and stabilized at a
difference of 0.4% points of GDP.

Now we can turn, again, to the aggregates. Households Disposable Income,

17Again, Government outlays gets the discrepancies from seasonal adjustments.
18The discrepancy between total direct taxes received by the Government and the amount

paid by the domestic private sector is given by the amounts paid by the Rest of the World.
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Figure 3.26: Benefits & Contributions. Selected Sectors
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Figure 3.27: Other Current Transfers. Selected Sectors
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thus, is given by:

HH YD = HH Y P −HH TAX p+ ((HH BEN r −GINDC)−HH BEN p)

+ (HH OTC r −HH OTC p)

(3.12)

where TAX are direct taxes, BEN are social benefits, GINDC is Government
(collective) consumption, and OTC are other current transfers.
Moving to NFC, recall that they pay taxes also to EU institutions, thus:

NFC Y D = NFC Y P − (NFC TAX pW +NFC TAX pD)

+ (NFC BEN r +NFC OTC r)− (NFC BEN p+NFC OTC p)
(3.13)

Continuing with FC:

FC Y D = FC Y P − FC TAX p

+ (FC BEN r + FC OTC r)− (FC BEN p+ FC OTC p)
(3.14)

Turning to the Government, it receives and pays taxes, pays out social transfers
in kind (to households) on top of the total benefits, and receives and pays other
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current transfers:

GV T Y D = GV T Y P + (GV T TAX r −GV T TAX p)

+ (GV T BEN R− (GV T BEN p−GINDC)) + (GV T OTC r −GV T OTC p)

(3.15)

Finally, recall that the foreign sector pays taxes domestically but also receives
them from NFC:

ROW YD = ROW Y P + (NFC TAX p−ROW TAX p)

+ (ROW BEN r −ROW BEN p) + (ROW OTC r −ROW OTC p)

(3.16)

Figures 3.28 A-D shows Disposable Incomes for the domestic economy, using
both the constructed series and the “actual” (seasonally adjusted) ones, to-
gether with their discrepancy, as percent of GDP.

Figure 3.28: Disposable Income. Domestic Eonomy
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It is also useful to see how the Public sector intervened to correct incomes
with transfers and taxes. Figures 3.29 A-D display the Net Transfers of the insti-
tutional sectors for the domestic economy. As one may expect, the Government
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collects net funds from domestic Corporations and distribute it to households19.
The burden, however, shifted from Financial towards Non Financial Corpora-
tions.

Figure 3.29: Net Transfers. Domestic Economy
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The lower part of the matrix in Table XX, then, records how Disposable
income is spent between consumption, investments and additions to financial
assets. Adding to Disposable Income the variations in pensions entitlements20

(for households only) and subtracting them (only for the domestic private sector)
and taking out consumption (of households and Government) leaves us with
Savings (SAV ). Thus:

HH SAV = HH YD

+ (HH PENSR r)− (HH PENSR p+HH CONSF )
(3.17)

NFC SAV = NFC Y D − (NFC PENSR p) (3.18)

FC SAV = FC Y D − (FC PENSR p) (3.19)

GV T SAV = GV T Y D−(GV T CONS COLL+GV T CONS IND) (3.20)

19Remember that we assumed that only NFC pay taxes to EU institutions, i.e. the RoW.
20As before, we assigned the discrepancy from seasonal adjustment to NFC outlays.
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Figures 3.30 displays Savings for the domestic economy, using both the con-
structed series and the “actual” (seasonally adjusted) ones, together with their
discrepancy, as percent of GDP. Households experienced an erosion in their
savings in the aftermath of the crisis, blowing away 3% of GDP and never re-
covering. Non Financial Corporations, in turn, have seen their savings on a
downward path from 2004 to 2008. After the crisis, contrary to households, the
figure returns back to its early 2000’s peak.

Figure 3.30: Savings. Domestic Economy
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The next block registers the variations in net wealth due to transfers in Cap-
ital account. Beginning from Taxes, also here we assumed that only NFC pays
to EU institutions21, then we find the other transfers in capital account22 while
lines 38 and 39 record the total transfers paid and received. Thus, subtracting
the transfers from Savings yields the Variations in Net Wealth.

As for GDP, we decided here to make the series for GFCF and DINV con-

21Thus NFC TRK TAX pW = ROW TRK TAX r while the amount paid do-
mestically is calculated as a residual, NFC TRK TAX pD = GV T TRK TAX r −
(HH TRK TAX p+ FC TRK TAX p), getting the discrepancy from seasonal adjustment.

22Here the discrepancy is added to Government payments.
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sistent with the NIPA tables. Both components of Investment have thus been
calculated as a residual for the non-financial sector:

NFC GFCF = GFCF NIPA−(HH GFCF+FC GFCF+GV T GFCF )

(3.21)

and

NFC DINV = DINV NIPA−(HH DINV +FC DINV +GV T DINV )

(3.22)

Finally, subtracting Investments and the other acquisitions of non-produced
non-financial assets from Savings yields the Net Lending of the various sectors.
As before, Figures 3.31 A-E display the Net Lending position of the institutional
sectors, using both the constructed series and the “actual” (seasonally adjusted)
ones, together with their discrepancy, as percent of GDP.

A few remarks are in order. First, to start with the technicalities, the se-
ries here do not show any relevant discrepancy23. Secondly, it is striking the
deleveraging of the households sector after the crisis of 2008 up until 2013,
where the accumulation of assets reached again 2% of GDP. The last release
of data, however, shows another drop in the last two quarters. Again, it is
strange to look at the Non Financial Corporation’s position. From an expected
deficit position in the start of our sample, from 2012 onward domestic NFC
have been acaccumulating Financial assets, meaning they stopped investing in
either Fixed Capital or Inventories. Finally, we already discussed how austerity
policies, coupled with both crisis, helped improving the CA position, reducing
the external deficit. However, this was at the expense of the Private domestic
sector, in particular the households one.

To show this, Figures 3.32 A-B display the Net lending positions of the
three macro-sectors and of the Private sector respectively, from 2000 to 2017,
as percent of GDP, with the shaded areas corresponding to the two recessions.
A few things are worth noting. First, from Figure A we see that up to 2003
the households’ surplus mirrored the Government deficit but they then started
to diverge, worsening the CAB. Only in 2010 the CAB recovered, but now the
relation between the deficit and private sector surplus inverted. Secondly, from
Figure B we can “appreciate” the huge drop in investments of Non-Financial
Corp and collapse of the households sector in the aftermath of the Great Reces-
sion. Finally, here is even clearer how firms are even more on positive territory,
which shall not be the case, while households are again experiencing a drop.

We can now turn to the Financial side of the model, introduced in the next
Section. We will come back to the Transaction Matrix in the next Chapter.

23We register a small discrepancy for households and the government, but these are rather
small, below 1% of GDP.
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Figure 3.31: Net Lending positions of Institutional Sectors
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Figure 3.32: Three Balances and Private Sector NAFA
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3.3.2 The Balance Sheet Matrix

Now we can turn to the Financial side of the system. As we detailed previously,
Bank of Italy publishes quarterly Financial Accounts sectoral data, which are
available from 1995q1 to present24, displayed in Table B.4 in Appendix B, as
for the end of 2016. As previously noted, the FAIS from BoI offer much more
sectoral disaggregation than the NFA published by ISTAT. Financial corpora-
tions are here divided into 7 sub-sectors. Most important, the Central Bank is
separated here from domestic banks, which will allow to model monetary policy
in a more systematic way.

Starting from the top, we find “gold and monetary reserves”, “banknotes and
monetary deposits” and “other deposits” (which are held by Monetary Finan-
cial Institutions, MFI, other residents and RoW), “short-term asset” (issued by
Government, other residents and RoW), “long-term assets” (issued by MFI, the
Government, other residents and RoW), “Derivatives”, “short” and “long-term
loans” (issued by MFI, the Government, other residents and RoW), “shares”
and “shares of mutual funds” (issued by domestic and foreign firms), “Insurance
technical reserves” (split into life and pension fund insurances and others) and,
finally, “other accounts” (made of commercial credit and others). What is left
represents the Net Wealth of the various sectors.

As for the Transaction Matrix, also for the financial side we have to keep
the model matrix as simple as possible, and combine the information on finan-
cial assets and liabilities with other data sources regarding investments in real
assets. Moreover, it is not clear how to attribute the monetary base between
the BoI and the ECB from FAIS, thus we will need to rely on other data sources.

In the current stage, the model balance sheet has been built by simplifying
the available information from the financial accounts of the institutional sec-
tors, published by Bank of Italy, through a careful analysis of stocks of assets

24Financial accounts are easily downloadable, along with statistical reports and data de-
scription at: https://www.bancaditalia.it/statistiche/tematiche/conti-patrimoniali/

conti-finanza/index.html.
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and liabilities which play the most relevant role for the Italian economy, and is
displayed in table B.5 in Appendix B.

The upper block of the Balance-sheet records “real assets”. The stocks of
non-financial assets have been reconstructed using some measures available at
annual frequency, namely the stocks of non-financial assets for each institutional
sector, available from 2000 to 2015 with a sufficient breakdown (homes, other
buildings, productive capital, consumer durables), and stocks and flows (gross
capital formation and depreciation) measured at constant 2010 prices and sub-
stitution prices, available from 1995 to 2016, with the same breakdown. To
obtain quarterly series we have to rely on the available flow measures for gross
fixed capital formation, available from 1995 (1996 for fixed price measures) to
present.

We use the available data at quarterly frequency to obtain the stock of non-
financial assets at the end of each quarter, given by25:

kt = kt−1 +GFCFt −DEPt

Where all variables are measured at constant 2010 prices and DEP is de-
preciation. We then obtain the estimate of stocks at market prices from

Kt = pkt ∗ kt

Where pk is an appropriate market price.

Statistics on the market price of productive capital are not available, so we
will simply use the investment deflator. For housing, we evaluated the implicit
price measure which results from the stock reported in NFA, and the quarterly
series published by ISTAT from 2010 onward. For the years before 2010 we
interpolated the annual index constructed in Cannari et al. (2016). Finally, we
need to allocate the stock of each non-financial asset to one of the institutional
sectors. For 2015, the values and shares of non-financial assets are reported in
Table 3.1.

Table 3.1: Stock of Non-financial assets of sectors. 2015, billions euro.

Households Non-Fin. Corp. Fin. Corp. Government Tot
Bn % Bn % Bn % Bn % Bn

Housing 5,345 91,7 383 6,6 10 0,2 90,7 1,6 5,829
Other buildings 705 29,9 1,312 55,5 91 3,8 255 10,8 2,363
Productive capital 77 11,1 539 77,6 4 0,6 74 10,7 696
Cultivated Land 219 88,6 18 7,4 0 0 10 4 247
Durables 561 100 561
Total 6,359 68,3 2,370 25,5 109 1,2 474 5,1 9,313

Source: ISTAT

25We interpolated the stock of capital by type of asset, using the share of gross fixed capital
formation in each quarter to allocate the overall annual increase in the stock over quarters.
This procedure assumes that, in each year, the ratio of capital consumption to gross fixed
capital formation is constant (but changing from one year to the next).
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Although it is apparent that the household sector owns a considerable share
of other buildings, since we will not try to model the supply side by institutional
sector in this version of the model, we have decided to simplify the model bal-
ance sheet allocating the whole of housing to the household sector (net of the
government share), and the whole of the privately owned “other buildings” and
“productive capital” to non-financial corporations. The model balance sheet for
non-financial assets will therefore be given as in Table 3.2.

Table 3.2: Balance-Sheet. Real assets of sectors.
Households Non-Fin. Corp Government

Housing +K hh
Other Private capital +K
Public capital +K gvt

Next, lines 6 to 9 of the model Balance-Sheet deals with Central Bank op-
erations.

The national Central Bank, Bank of Italy (BoI), is part of the European sys-
tem of Central banks and, although it acts as the domestic agent of the ECB,
which is a supra-national (foreign?) institution, it is part of domestic financial
corporations26.

For the purposes of the model, it was useful to obtain additional information
with respect to that provided in the FAIS27. In FAIS, the main liability of the
CB is in the category “Sight deposits with MFIs”, at 719 bn euro in the first
quarter of 2017. Information available from the BoI balance sheet28 allow us
to split this category into banknotes in circulation (179 bn euro), bank reserves
(87 bn euro) and the Target2 balance with the ECB (420 bn euro), reaching a
reasonable who-to-whom representation. In 3.33 we plot the three components
of BoI liabilities: from the chart the effect of the QE stands out, with a growing
debt position of BoI against the ECB, matched –as we shall see below –by an
equivalent increase in government bonds held by BoI on the asset side.

The recent large increase in bank reserves, well in excess of requirements, is
puzzling and worth exploring, since the interest rate on such reserves is zero.
This increasing demand for liquidity from banks may be aimed at insuring
against a possible collapse in confidence on banks liabilities, but it is certainly
worth of further exploration. Another possible explanation is that, since the
ECB with QE exogenously created reserves and gave them to banks in exchange
for illiquid assets, these reserves will remain in the system until the ECB does
not get them back, if it does so. It seems indeed that the answer lies between

26For the statistical treatment of Central banks in monetary unions see SNA (2008), p.85,
and BPM6 (2009), Appendix 3. “Typically, the Currency Union Central Bank (CUCB) main-
tains national offices in each member economy. This institutional unit, called “the national
agency,” acts as the central bank for that economy and must be treated for statistical purposes
as an institutional unit that is separate from the headquarters of the CUCB.” (p.260).

27A comprehensive analysis of the BoI and ECB monetary policies, as well as the details to
link the information from FAIS to our transaction matrix will be given in Chapter 4.

28Moneta e banche, tables 3.3a & 3.3b.
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Figure 3.33: Bank of Italy. Liabilities
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the two.

It is worth stressing that, as detailed by the ECB (2017) and Bank of Italy
(2018), the first round of divergences in Target2 balances (2010-2011) were re-
lated to tensions on financial markets due to the possibility of default of Greek
sovereigns and on the stability of the Eurozone itself, that led to capital outflows
from the so called peripheral countries to the “core” (via the LTRO refinanc-
ing operations, more on which will be said later in 4) and which ended with
Draghi’s famous “whatever it takes”. “As banks lost access to market-based
funding, they replaced private sources of funding with central bank liquidity
obtained from their NCBs through repurchase operations. Those repurchase
operations had no immediate impact on TARGET balances, as they were set-
tled domestically, but the subsequent redistribution of liquidity, influenced by
market stress and fragmentation, did have an impact. The link between the
implementation of monetary policy decisions and TARGET balances was there-
fore indirect” (ECB, 2017:4, emphasis added). However, with the start of the
Asset Purchase Programs (APP) and in particular with the launch of the Public
Sector Purchase Programs (PSPP) launched in March 2015, which allowed the
NCB to intervene on secondary markets to buy government bonds, the channels
of transmission changed.

Indeed, the APP has led to a rise in cross-border payments by purchasing
central banks, which has caused renewed increases in the total TARGET bal-
ances. This is so because when a NCB purchases securities, it makes a payment
in central bank money to the selling counterpart at the time of settlement. “In
the case of a cross-border transaction, that liquidity flow affects the TARGET
balances of the sending and receiving NCBs and may potentially alter the total
TARGET balance. Consequently, the location of the TARGET accounts used
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by APP counterparts to receive payment for securities determines the impact
that asset purchases have on TARGET balances immediately following the pur-
chase” (ibid:2) Thus, if the purchases are made with cross-border entities, this
can directly affect the Target2 balance. Moreover, “counterparts whose NCBs
are connected to TARGET use their accounts at those NCBs, while counterparts
located elsewhere can use an account at a correspondent bank with access to
TARGET. Banks based outside the euro area tend to make payments in TAR-
GET via branches or correspondent banks in countries with claims in TARGET,
such as Germany or the Netherlands. It follows that when an NCB purchases
securities from a non-domestic counterpart, whether it is located in another
euro area country or outside the euro area, the purchase is likely to give rise
to cross-border flows of central bank money” (ibid:3). Finally, as explained by
Bank of Italy (2018), a large majority of APP purchases involved counterparts
located in a different country than the purchasing NCB and, moreover, around
50% of these purchases have involved sellers resident outside the euro area. This
led to substantial cross-border flows of central bank money, affecting national
TARGET balances and leading to structural inflows of central bank money in
countries hosting large numbers of non-resident counterparts (notably Germany
and Netherlands).

On the asset side, depicted in Figure 3.34, apart from the Refinancing oper-
ations for Banks, we chose to focus on three major set of assets: (1) gold and
foreign reserves29, which are a liability of the (extra-euro) rest of the world,
which have been slowly increasing; (2) Foreign liabilities held and (3) govern-
ment bonds held, which have been relatively stable up to 2011, and have risen
spectacularly with the QE programs (in particular with the PSPP launched in
March 2015), reaching more than 300 billion euro in 2017. As it is well known,
BoI is purchasing such bonds on the secondary market, and indeed the increase
in the stock of public bonds held in the first quarter of 2017 is more than three
times the increase in the total stock of bonds outstanding. As we shall see later,
the increasing share of government bonds held by BoI is matched by a similar
decrease in the share of such bonds held by domestic financial corporations and
foreign actors, while bonds held by households have remained relatively stable
(Figure 3.45). The shaded areas in the Figure corresponds to the two different
phases of Quantitative Easing operations of the ECB and the SECB, more on
which will be said in Chapter 4.

In the current stage of the model we have netted out the BoI position with
the ECB, subtracting the assets from the liabilities, and finally we have obtained
a residual category for “other net financial assets”, which was relatively large
compared to total BoI assets up to 2005, but it is now almost negligible, at 3
percent of total assets in the first quarter of 2017.

The resulting model balance sheet, for those assets/liabilities relevant for
the Italian Central Bank, is reported in Table 3.3.

In Table 3.3 we have dropped the column for non-financial corporations

29These are made up of assets and liabilities against extra-euro RoW and liabilities against
the SDR system.
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Figure 3.34: Bank of Italy. Assets
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Table 3.3: Bank of Italy balance sheet.

HH FC BoI GVT RoW Tot
Gold +GOLD -GOLD 0
Monetary base +MBHH +MBFC −MB +MBT2 0
CB refinancing -ADV +ADV 0
Government Bonds +BCB −BCB 0
Foreign Liabilities +FCB −FCB 0
Other net fin.assets +ONFACB
Total +NFACB

(NFC) since we assume that all banknotes are held by the household sector.
Net financial assets of the BoI (NFA cb) measure the market value of BoI own
capital, which has been steadily increasing, and it is now (2017) around 113
billion euro.

We can now turn to Financial Corporations. These play the crucial role of
“fuel” of the system, providing credit for consumption and investment. Line 9
of the model Balance-sheet records “banks deposits”. Banks hold deposits of
households, firms, the public sector and of the RoW30 (these are the sums of
“banknotes and monetary deposits” and “other deposits”). Figure 3.35 reports
the Deposits of the institutional sectors, both as their composition and as a
share in total Financial Corporations assets.

30The rest of the deposits are held by the CB, for the “other deposits” part (200 Billion)
and the banking sector (380 Billion in “banknotes and monetary deposits” and 340 Billion in
“other deposits”, which have been consolidated into FC). These are omitted from the model,
1) for the sake of simplicity, 2) because only a small part of the “banknotes and monetary
deposits” of banks is held abroad, and most of these deposits are inside the banking sector
itself.
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Figure 3.35: Deposits
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Next, lines 10 to 12 records Banks Loans. In the model, banks provide loans
to households as consumer credit (BLCC) and as mortgage credit (BLMO), and
to firms as investment finance (BLFIRMS).

Information on Bank Loans may be found in multiple sources. As we said
earlier, from the FAIS we have information on assets and liabilities issued by
MFI and held by the various institutional sectors relative to short and medium-
to-long term Loans. Thus, BLCC will be equal to the stock of short-term loans
issued by MFI held by HH, BLMO the stock of long term loans issued by MFI
held by HH and BLFIRMS to the sum of the stocks of short and long term loans
issued by MFI and held by NFC. In addition, BoI also publishes more accurate
information on the banking sector, splitting the loans to the private sector into
loans to:

• Insurances&Pens.Funds,

• Central&Local government,

• households (producers),

• households (consumers),

• Non-profit inst.,

• Intra-group (domestic),



88 CHAPTER 3. DATA AND MODEL ACCOUNTING

• MFI,

• Non financial Corp.,

• Other financial Corp.

However, since for now we are only interested in Loans to households and
firms, Figure 3.36 displays bank loans from both databases. For both households
and NFC, the dynamics of the series are more or less equal (but for households
between 2007 and 2010, where BoI registers a crash which is not present in
FAIS). However, the FAIS overestimate loans throughout the sample. This is
partly given by the fact that FAIS are not consolidated31.

Figure 3.36: Bank Loans: BoI and FAIS
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Now lets take a closer look at our variables. Figures 3.37 and 3.38 display
banks short and long term loans to households, respectively.

Figure 3.39, in turn, display Loans to NFC.

Finally, Figure 3.40 records, on the left hand side scale, the total amount
of loans (i.e. BLCC+BLMO+BLFIRMS) as a share of total assets and, on the
right hand side, the flows. Regarding the former, it is quite striking how banks
have downplayed their role as lenders by the end of the 1990s: loans, indeed,
accounted for just 28% of total assets in 1999 from a peak of 39% in 1995.
However, driven by the rising flows of credit from mortgages first, and for firms
finance later, the share in total assets went back to 34% up to the Great Re-
cession. From 2011 to present, the share stepped from 32 to just 26%, reaching
an historical low. However, the flows records some positive movements, driven
again by mortgage credit, so next data releases shall register an improvement.

31Future versions of the model would have to improve this, as well as other, aspects.
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Figure 3.37: Bank Loans: Consumer Credit
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Figure 3.38: Bank Loans: Mortgages
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Next, in line 12 we find Banks Debts. These are the stock of banks liabilities
of “Long term asset”, which in the model are an asset held by households and
the RoW only. Figures 3.41 A-B and Figure 3.42 display the total amount of
Banks Debt the former (in nominal terms and as a share in total assets) and the
shares of households and RoW holdings of banks equities (as a share in total
assets and as a share of total debt issued).

To close with the Banking sector, line 13 records Banks issued shares, held
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Figure 3.39: Bank Loans: Loans to NFCs
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Figure 3.40: Bank Loans
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by households only. We used this assumption for the sake of simplicity, but
foreign capital in Italian banks’ equities is relevant, and should be treated more
properly. These are reported in Figure 3.43.

Having closed the discussion of the Financial Corporate Sector, we can now
turn to the Government. In the model, the public sector only holds deposits,
domestic firm’s shares and a residual category of other net assets (ONFA),
while issues Debt, which is in turn held by all other sectors.
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Figure 3.41: Bank Securities
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Figure 3.42: Bank Securities: Composition and shares in total assets
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Figure 3.43: Bank Shares
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Information on Government Debt may be found in multiple sources. The BoI
publishes measures for both the Bills held by the institutional sectors (divided
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into CB, BNK, OFI, OR and RoW), and Gross Debt held (monthly data, from
2000 to 2017 the former, and from 1990 to 2017 the latter). On the other hand,
from the FAIS we have more disaggregated data (as previously noted, for 13
sectors32) relatively to assets emitted from the Government. In particular, we
have information regarding:

• CCT from Central Government

• Non-CCT from Central Government

• Long-term asset from Local Government

• Short-term asset from Central Government

First, Figure 3.44 displays the relative series for Public Debt33. The Debt/GDP
ratio was on a stable, slightly downward path in the first years of the EMU but,
from the Great Recession onward, it went up to over 130% of GDP.

Figure 3.44: Public Debt. BoI and FAIS
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It seems that the FAIS underestimate Public Debt up to 2014, and this may
be worth researching. On the Asset side, the Government only holds “other
deposits” (30 Billion), “L-T loans” (120 Billion, which are infra-government)
and “shares” (100 Billion, of domestic firms). Regarding Liabilities, and apart
from the aforementioned Short and Long-Term assets issued (115 and 2000 Bil-
lion, respectively), we find “Deposits” (both “money” and “other”, for 170 and
80 Billion respectively, held by other residents, i.e. Non-Monetary Financial

32Recall that, for model purposes, all financial institutions, with the exception of the Central
Bank, are added up to form the Financial sector (FC). Moreover, the Public Sector is made
up of Central and Local governments and INPS.

33Net Worth is calculated as Total Asset-Total Liabilities for the sum of Central and Local
governments and INPS.
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Corporations), Derivatives (30 Billion) and “L-T loans” (95 Billion, half from
Banks half from RoW). However, Bills account for 90% of total Public Debt.

Figure 3.45, in turn, displays the holders of public debt, as a share of the
total, for both databases.

Figure 3.45: Public Debt. Sector Shares
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Couple of things stands out.

First, the BoI data, which only covers the period from 2000 on, takes out
of the picture the big shift in the holdings of Public Debt which took place
when Italy started its journey to join the Eurozone. Households saw their share
declining from 37 to 15% (from 1996q1 to 2000q1), mirrored by an increase in
Banks holdings from 10 to 20% and the huge increase in debt held abroad, from
20 to 40%.

Secondly, the differences in the two sets of data stem out from the different
aggregations. While a first data inspection shows that the series related to the
CB and Banks have similar patterns, this is not so for the Private domestic
sector. Indeed, the series for Financial Corporations and the Other Residents
from BoI look very different with respect to the ones constructed from the FAIS.
While for FC the BoI systematically underestimates their shares, but at least
the trends are equal, for the Private Non-Financial sector the story changes
more drastically.

Thinking about the Private Non-Financial sector, Figure 3.45 also shows the
holdings of Public Debt for Households and Non-Financial Corporations. It is
clear that the overall (downward) dynamic is driven by the continuous drop in
the households sector, which sees their holdings collapse between ’97 and ’99
(in the road to join the EZ), rise again in the run-up to the financial crisis and,
finally, a new collapse (from 320 to 140 Bn). At the same time, Non-Financial
Corporations, albeit on a much smaller scale, saw their holdings expand (from 10
to 50 Bn) between 2006 and 2011, followed by a small drop during the Sovereign
Debt crisis and stabilizing afterwards at this new, higher, level.
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From the FAIS, we can thus recover information on the composition of Public
Debt, shown in Figure 3.4634. It is evident the steadily decline in CCT emitted
from the Government, which is now ever more relying on other long-term debt
instruments, that are indeed accountable for the general trajectory of Public
Debt.

Figure 3.46: Composition of Public Debt
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Next, line 17 in Table B.5 records Firms Issued Shares. These, together with
bank loans and retained earnings, constitute their other major source for invest-
ment finance. To make the best out of this data sources, some consolidations
and simplifications are in order. As we said, FAIS have information on both
shares of firms (domestic, “listed” domestic and foreign) and of mutual funds
(domestic and foreign). To keep thing simple, ease the analysis and better ap-
preciate the channels at work, we only focus on shares of domestic firms, which
are assumed to issues shares that are held by households, Financial Corpora-
tions and the Government. Moreover, all Financial corporations but Banks and
Financial Auxiliaries have been consolidated into the households sector. This
is so because households usually use these as intermediaries to acquire financial
instruments, resulting in the appearance of these assets into the financial cor-
porations balance-sheets.

It shall be noted, however, that several complications arise in the case of
shares. First, it may well be possible that there is cross holding of shares be-
tween firms. Secondly, since we want to identify the FDI portion of shares, we
only track the assets found in balance sheets of the holding sectors and assign
it as a liability for Non Financial Corporations. Of course, using this proce-

34While we said that our measure also contains the long-term liabilities of the Local Gov-
ernment, these turn out to be small and have been consolidated with the Central Government
in the Figure.
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Figure 3.47: Firm’s Issued Shares
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dure we will somewhat underestimate the shares issued domestically. Figure
3.47 displays the two series for shares, i.e. the constructed and actual (ENnfc)
ones. Figure 3.48, in turn, shows the holdings of shares of the various sectors.
While households kept their 70-75% of the totality of shares throughout the
sample, it really was the Government to step back, with its share reducing in
favor of Financial Corporations. Between 1995 and 2001, from a peak of 31%
in 1997 the Government moved to around 10-15%, where it still is nowadays.
This was counterbalanced by the growing portion of shares going to Financial
Corporations, which went from 0.07 in 1995 to 21% in 2001 and then kept their
holdings above those of the Public Sector until present. However, from 2010
onward both the Public Sector and Financial Corporations have been reducing
their holdings in favor of households35.

Lines 18-20 of Table B.5 display the foreign sector block of our model
Balance-sheet. As we said, we wanted to clearly identify FDI’s, both incom-
ing and outgoing. In order to do this, we set FDI “outgoing” (FDIO) as the
stock of foreign shares held by domestic firms while “incoming” FDI (FDII) are
the stock of shares of domestic firms held by foreigners. These are shown in Fig-
ure 3.49, both as a share of GDP. While domestic firms slowly but continuously
increased their holdings of foreign shares (FDIO) despite of the various crises
occurred, “incoming” FDI’s (FDII) clearly shows the dynamics related to the
cycle. They step from 2% of GDP in 1995 to 1% in 2001, followed by a decline
related to the US dot.com crisis of 2001 that only inverted the trend by the end
of 2002, when they started to gain momentum again. The pre-2008 crisis rise
is evident, as it is its collapse in the two following years (2008-2011). With the

35Moreover, remember that we consolidate the balance sheet of households to that of non-
banking financial intermediaries: purchases of equities by the latter appear in the model in
the household balance sheet.
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Figure 3.48: Holders of NFC Shares
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value of Italian firms on international financial markets collapsing, after eight
consecutive years of recession, the recent upswing in FDII may well be due to
predatory M&A by foreign actors.

Figure 3.49: Foreign Direct Investments, Incoming and Outgoing
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Next we find Foreign issued Liabilities (F), which are held by households,
Financial corporations and the Central Bank. These consists of Short and Long
term instruments plus the shares of mutual funds issued by the RoW (i.e. lines
14 + 21 + 41 of Table 4.3). Also in this case, since most financial firms only act
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as intermediaries for households, we consolidated Pension and Insurances and
OFI into the households sectors. Figure 3.50 displays, as usual, the constructed
series and the FAIS one. Both have the exact same dynamic, of course, and
display a continuous increase, only slowed down by the various cycles, reaching
in 2017 1.600 Bn euros from a mere 210 in 1995 (from 1 to 3.8% of GDP).

Figure 3.50: Foreign issued Liabilities
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Figure 3.51, in turn, displays the holders of foreign liabilities. While the
Central Bank only after the crisis started to acaccumulate foreign assets, Fi-
nancial Corporations very much enjoyed the dot.com boom, stepping from 0.3
in 1995 to 1.2% of GDP in 2000. From then on, however, they never recovered
those numbers, showing a continuous decline, briefly interrupted in the run-up
to the Financial Crisis between 2004 and 2006, which only seems to have sta-
bilized by the end of the sample at 0.9% of GDP. Households, on the opposite,
clearly show a steep increase in their holdings, reaching 2.4% of GDP in 2017.
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Figure 3.51: Holders of Foreign issued Liabilities
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Up to now, we have built the starting database and set up the accounting
skeleton for our empirical model. From NFA, we have recovered quarterly data,
from 1999 to present, for all relevant “real” transactions, while we made use
of FAIS with respect to Stocks&Flows for all Assets and Liabilities, with both
sets of data recording current monetary values. As we discussed in more detail
in Section 3.2, however, achieving consistency between these two sets of data is
not as simple as it sounds.

The next Chapter is indeed devoted to show how one can deal with the issues
that will arise.



Chapter 4

Merging Stocks & Flows

Now that we have set up the basic accounting skeleton of our model with the
Transaction and Balance Sheet matrices, the next task consists of merging the
two databases together, defining all the entries of the Transaction Matrix.

We changed slightly the notations for our model variables, to ease the dis-
tinction between the accounting equations set up in Chapter 3 and the ones
entering the model.

The method to proceed will go as follows. We will start from the Real-
Financial interactions of the model. First, in Section 4.1 we will compute Net
Capital Gains for all our assets, and use it to connect our variables regarding
Net Financial Assets from FAIS to the Net Lending from NFA. We then turn
back to the “real” side of our model, in Section 4.2, where we will link the
assets in sectors’ balance sheets to the respective income flows in the Transac-
tion Matrix, replacing all the respective entries relative to capital income flows.
Next, we will explain how to introduce the Central Bank sector into the model,
and make a short digression to explain the different phases of the Quantitative
Easing programs carried out by the ECB and SECB. We will then introduce,
in Section 4.4, all other variables relevant to our model, in particular those re-
garding the Labor Market. Finally, we will conclude this Part of the Thesis by
assessing what are the final steps that need to be taken to “close” the model,
which will be carried out in Part 3, Chapter 5.

In this way, we will build a complete accounting structure for an applied SFC
macro-model in the spirit of Godley and Lavoie ((2007)) that, by itself, already
sheds some light on many relevant interactions of an economic system that nec-
essarily need to hold. Thus, even if the model is still mainly “a-theoretical”, it
already has much less degrees of freedom, i.e. some links among variables and
sectors are indeed given by logic and accounting per se, while others step out
from assumptions we made on the basis of data exploration.

99
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4.1 Capital Gains and Asset pricing

For the i− th sector, we model the stock of net financial assets at market prices
NFA from the corresponding net flow:

NFAi,t = NFAi,t−1 +NETLENDFi,t +NKGi,t (4.1)

Where NETLENDF is the net lending, as published in FAIS, and NKG is
net capital gains, measured as the residual from (4.1). For the household sector,
we also estimate the stock of net financial assets at historical prices, NFA HP ,
by accumulating the relative net flow, i.e. ignoring capital gains, and therefore
fluctuations due to changes in the market price of assets.

NFA HPhh,t = NFA HPhh,t−1 +NETLENDFhh,t (4.2)

The rationale for determining NFA HP is that, while consumers are likely
to adjust expenditure with changes in their total net financial wealth, it is im-
plausible that they adjust their expenditure, quarter by quarter, with changes,
say, in the stock market price index. Secondly, there is a technical considera-
tion. We need to recall that the ultimate goal is to build a fully empirical model,
where all structural (behavioral) equations will have to be estimated with the
appropriate techniques. The series upon which these estimations would have to
be performed, thus, need to be as “smooth” as possible, if we want to achieve
robust parameters and meaningful results. However, as we said many times, if
we also want to model assets at historical prices, we will need to add additional
identities and equations to the model, increasing its complexity.

However, it is only possible to establish whether to model or not some vari-
ables when one has the complete structure at hand. Moreover, when dealing
with medium-large size models, the choices one makes need to be partly driven
by theoretical considerations but, mostly, by pragmatic ones. If the estimations
do not show any sign of correlation among some theoretical links or there is
strong evidence against it, it may be better either not to model it at all or to
better fit the data than the theoretical aspects. For the same reasons, it may
be useful to go back to the theory if, for the sake of trying to fit the data better
with the structural equations, we came out with a model that behaves strangely
when performing simulations. More on this will be said later on when we will de-
scribe the Dynamic Accounting of Balance sheets and Flow of Funds in Section
5.3 and when we will describe the estimated structural equations in Chapter 5.
For now, in any case, we think it is useful for the reader that wants to work
with such models to know the technicalities behind these kinds of operations.

The different measures are displayed in Figure 4.1. When plotting the con-
structed variables, however, we noticed that the gap between the series at his-
torical prices and the current market prices are definitely too large. This is so
because the price bubble during the dot.com crisis affected heavily the data in
the first part of the sample. To correct for this, we thus decided, first, to try to
accumulate the flows starting from the end of 2001 (red solid line) and, secondly,
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Figure 4.1: Households Net Financial Assets. Current and Historical Prices
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to compute prices indexed at 2010 (black solid line).

Net capital gains should be due to changes in the market price of assets,
but also to write-offs due to bankruptcy. In principle, and abstracting from
write-offs of debt, if e is one equity with a market value pe, the market value of
the stock of equities evolves following:

et · pt = et−1 · pet + ft · pet (4.3)

where f is the number of new equities issued during the period. Notice that
the number of equities at the beginning of the period, i.e. et−1, must be valued
at the current market price. Adding and subtracting et−1 · pet−1 we get:

et · pt = et−1 · pet−1 + ft · pet + (et−1 · pet − et−1 · pet−1) (4.4)

Multiplying and dividing by pet−1 the last bracket, and using Et = et · pet,
we get

Et = Et−1 + Ft + ṗet · Et (4.5)

where ṗet is the rate of change in pe. Net capital gains, abstracting from
write-offs, are equal to the rate of change in the market price of the asset, mul-
tiplied by the opening stock of assets. We have used (4.5) to compute the rate
of change in each asset, given the values of the stocks available from the balance
sheets, and the value of flows. These are shown in Figure 4.2.

A problem emerges, in practice, when more than one sector is holding the
stock E as an asset. In principle, we could use equation (4.5) for each sector,
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Figure 4.2: Evolution of market prices of Financial Assets
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and assuming that each sector holds the same basket composing E, the rate
of change in the market price should be the same, or at least similar, when
computed from different sectors data. If, however, each sector holds a different
component of the total basket defining E, the market price of each respective
basket will vary. The problem is even more severe when we allow for write-offs.
To show this, Figure 4.3 displays the implicit prices for Foreign Assets held by
households, Bank of Italy and Financial Corporations.

One way to address the issue, and obtain consistent identities, would be to
split (4.5) for the different baskets for each sector, and using different prices
for each basket, with pe the weighted average for all equities. However, since
this procedure implies the proliferation of price variables for financial assets,
which sometime have unpredictable dynamics, we preferred to use a short-cut,
which is to (a) compute the market price of the aggregate stock, (b) compute
net capital gains for each sector on the basis of the overall market price, and (c)
compute a residual component. For each sector, thus, we have:

Ei,t = Ei,t−1 + Fi,t + ṗet · Ei,t +NKGDi,t (4.6)

whereNKGD is the discrepancy for the i−th sector arising from the different
composition of the basket of the i− th sector against total basket.
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Figure 4.3: Implicit Price of Foreign Assets: sector breakdown
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4.1.1 Net Capital Gains by Asset

Next, we compute Net Capital Gains for each and every asset of the model.
Following the classification of financial assets in Table B.5, we have:

Gold held at the Central Bank. The “real” stock of gold GOLDQ is esti-
mated at t = 1 dividing the stock at market prices GOLD by the market
price of gold PGOLD. The real stock is then accumulated overtime using:

GOLDQt = GOLDQt−1 +V GOLDt /PGOLDt (NKG GOLD.01)

where V GOLD is the Euro value of net flows in gold at the Central
Bank. the accounting identity for the value of gold implies a discrep-
ancy, NKGD GOLD,

GOLDt = GOLDt−1 +V GOLDt+pgoldt ·GOLDt−1 +NKGD GOLDt

(NKG GOLD.02)

Monetary Base and Bank Deposits. The stocks of monetary base and bank
deposits obviously should not imply capital gains. However, comparing
the change in the end-of-period stocks of deposits to the corresponding
flow, there are discrepancies, which we compute as write-offs and treat as
exogenous, according to

DEPSi,t = DEPSi,t−1 +V DEPSi,t−DEPSWOi,t (NKG DEPS.01)

Consumer Credit. The comparison of the changes in the stock of consumer
credit to the corresponding flow suggests that the difference is due to to
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write-offs of non-performing loans, so that

BLCCt = BLCCt−1 + V BLCCt −BLCCWOt (NKG BLCC.01)

Write-offs BLCCWO are rapidly increasing since 2010. Again, we treat
BLCCWO as exogenous, so that the write-offs will not play a role on
model accounting1.

Mortgages Long-term loans to households follow a similar pattern as consumer
credit, i.e. computing the stock of such loans by accumulating the flows,
and comparing the result to the current value of loans, shows that the
latter is always below the former, by an amount presumably due to write-
offs. We therefore adopt a similar identity rather than trying to infer an
implicit “market price” of mortgages:

BLMOt = BLMOt−1 +V BLMOt−BLMOWOt (NKG BLMO.01)

The determination of the change in the stock of mortgages V BLMO will
be discussed in Chapter 5.

Loans to NFC Inspection of stocks and flows reveal similarities to consumer
credit: revaluation seems to be due to write-offs, rather than changes in
the market price of loans, so we use:

BLFIRMSt = BLFIRMSt−1 + V BLFIRMSt −BLFIRMSWOt

(NKG BLFIRMS.01)

The net increase in loans to firms, VBLFIRMS, will be determined from
the residual need for liquidity of the firms’ sector, as discussed below.

Banks Securities We have assumed that banks’ debt other than equities is
held by household and the foreign sectors. Comparing the published mea-
sure at market prices to the stock of debt obtained by accumulating the
flows, we notice that the former is always slightly higher than the latter,
so the difference cannot be interpreted as debt write-off, even for recent
periods when some Italian banks saw the market value of their securities
collapse.

We therefore chose to model the stock revaluation as a change in the mar-
ket price of the stock. One solution would be to compute the revaluation
separately for assets held by households, and for those held by the foreign
sector, with the aggregate percent change in price given by a weighted
average of the two components. Namely

BBHH,t = BBHH,t−1 + V BBHH,t + ˙pbbHH,t ·BBHH,t−1

BBRoW,t = BBRoW,t−1 + V BBRoW,t + ˙pbbRoW,t ·BBRoW,t−1

1The write-offs so calculated are not large, anyway. The stock of consumer credit, as used
in the model, is rather modest in Italy, at 3 percent of GDP. The highest write-off we estimate
was 0.3 percent of GDP, in the second quarter of 2017.
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˙pbbt = ˙pbbHH,t ·
BBHH,t−1

BBt−1
+ ˙pbbRoW,t ·

BBRoW,t−1

BBt−1

However, the dynamics of the market prices for the two sub-components
is quite erratic, and difficult to model, so we therefore preferred to esti-
mate the market price from the aggregate stock, assuming that the two
sectors hold the same basket of banks’ debt, and compute the residual as
a discrepancy, so that the identity becomes:

BBHH,t = BBHH,t−1+V BBHH,t+ ˙pbbHH,t ·BBHH,t−1+DISC V BBHH,t

(NKG BB.01)

BBRoW,t = BBRoW,t−1+V BBRoW,t+ ˙pbbRoW,t·BBRoW,t−1+DISC V BBRoW,t

(NKG BB.02)

implying that DISC V BBHH,t +DISC V BBRoW,t = 0.

Banks’ Equities We have assumed that banks’ equities are held only by do-
mestic households, although this assumption should be relaxed in future
releases, given the relevance of Foreign Direct Investments in the financial
sector. Our assumption simplifies the accounting, and we abstract from
write-offs for this asset, using simply

EBt = EBt−1 + V EBt + ˙pebt · EBt−1 (NKG EB.01)

As we will discuss in more detail in the next Chapter, we assume that the
decision on the value of net new equities V EB is taken exogenously by
banks, and that the households are always willing to purchase whatever
new equities are issued.

Government Bonds The treatment of Government Bonds will be similar to
that of banks’ debt, since the implicit market price that can be obtained
from computing the revaluation account of sectors holding these bonds is
not easy to establish. We therefore compute a single market price from
the aggregate stock of Bonds, and discrepancies for each sector, with dis-
crepancies summing up to zero. For each sector i we have:

Bi,t = Bi,t−1 + V Bi,t + ṗbt ·Bi,t−1 +DISC V Bi,t (NKG B.01)

where ṗbt is computed from

Bt = Bt−1 + V Bt + ṗbt ·Bt−1 (NKG B.02)

The supply of new government bonds is determined by the government
financing needs, while the demand side will be modeled differently accord-
ing to the sectors, and will be discussed in Chapter 5.

Firms’ Equities The implicit market price of firms’ equities that can be ob-
tained by the revaluation account of sectors holding these assets (i.e.
households, financial firms and the government) shows that the dynamics
for the financial sector is markedly different from the other two sectors.
This is possibly the result of our simplifying assumption for computing
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the portfolio of the financial sector, and again suggests to model the mar-
ket price with the same method adopted for banks’ debt and government
bonds:

ENi,t = ENi,t−1+V ENi,t+ ˙pent·ENi,t−1+DISC V ENi,t (NKG EN.01)

where ˙pent is computed from

ENt = ENt−1 + V ENt + ˙pent · ENt−1 (NKG EN.02)

the supply of new equities V EN is modeled as an autonomous decision
of firms (the flow of equities has been negative, on average, since 2014),
while the demand will be modeled differently according to the sectors.

Foreign Direct Investments “Incoming” and “Outgoing” foreign direct in-
vestments are seen as a relation between domestic non-financial firms and
foreign firms, and we chose to ignore potential write-offs, and use the
stock-flow identity to compute an implicit market price for each of the
two assets2:

FDIIt = FDIIt−1 + V FDIIt + ˙pfdiit · FDIIt−1 (NKG FDII.01)

FDIOt = FDIOt−1 +V FDIOt+ ˙pfdiot ·FDIOt−1 (NKG FDIO.01)

Foreign Liabilities We assume that foreign liabilities are held by households,
financial firms and the Central Bank. When computing the implicit mar-
ket price index from the stock-flow identity, the implicit market price for
Central Bank holdings has very different dynamics from the other two, so
we again resort to using a discrepancy, and computing the market price
of these assets from the aggregate stock.

Fi,t = Fi,t−1 + V Fi,t + ṗf t · Fi,t−1 +DISC V Fi,t (NKG F.01)

where ṗf t is computed from

Ft = Ft−1 + V Ft + ṗf t · Ft−1 (NKG F.02)

Other net financial Assets Other net financial Assets are treated exogenously.
Net capital gains on these assets (NKG ONFA) for each sector are ob-
tained residually so that

ONFAi,t = ONFAi,t−1 + V ONFAi,t +NKG ONFAi,t

(NKG ONFA.01)

2We abstracted from exchange rate movements, which would have been incorporated in
these FDI’s. The role of the exchange rate should be taken into account in further develop-
ments. However, if a large part of FDI’s are with other Eurozone countries, the exchange rate
should not be so relevant.
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4.1.2 The Revaluation Account: Vertical Consistency

We are now able to specify the component of net capital gains (including write-
offs) for each sector:

NKGHH,t = ˙pbbHH,t ·BBHH,t−1+ ˙pebHH,t ·EBHH,t−1+ṗbHH,t ·BHH,t−1+

˙penHH,t · ENHH,t−1 + ṗfHH,t · FHH,t−1 +BLCCWOt +BLMOWOt+

DISC V BHH,t+DISC V ENHH,t+DISC V FHH,t+NKG ONFAHH,t
(NKG HH)

NKGNFC,t = ṗbNFC,t·BNFC,t−1+ ˙penNFC,t·ENNFC,t−1+ ˙pfdiot·FDIOt−1−
˙pfdiit·FDIIt−1+BLFIRMSt+DISC V BNFC,t+NKG ONFANFC,t

(NKG NFC)

NKGCB,t = ˙pgoldt ·GOLDt−1 + ṗbCB,t ·BCB,t−1 + ṗfCB,t · FCB,t−1+

DISC V BCB,t +NKG ONFACB,t +NKG GOLDt (NKG CB)

NKGGV T,t = ˙penGV T,t ·ENGV T,t−1 − ṗbt ·Bt−1 +NKG ONFAGV T,t
(NKG GVT)

NKGRoW,t = − ˙pgoldt·GOLDt−1+ ˙pbbRoW,t·BBRoW,t−1− ˙pfdiot·FDIOt−1+

˙pfdiit · FDIIt−1 − ṗf t · Ft−1 +DISC V BRoW,t +NKG ONFARoW,t
(NKG ROW)

And it must be the case that

∑
NKGi = 0

So that one variable can be obtained as a residual (redundancy) from the
accounting identity. Figure 4.4 displays Net capital gains for all our sectors. At
a first inspection, the figure suggests that the losses (gains) of households are
the mirror image of the gains (losses) of financial corporations, and the same is
true with respect to firms and the foreign sector.
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Figure 4.4: Italy. Net Capital Gains
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4.2 Building the Behavioral Transaction Matrix

We may close, for now, with the Financial side, since we will deal with Portfolio
Choice and Dynamic Accounting in the next Chapter, and focus on how to build
the Behavioral Transaction Matrix for our model.

As we said previously in Section 4.2, to do this we need to replace, whenever
possible, the accounting identities which enter Table 4.2 by their stock-flow
counterparts, and explicitly address all flow-flow relations (i.e. regarding wages,
taxes, contributions etc.). We will start with the Production block, and then
move to transactions in incomes from capital. Finally, we will deal with taxes,
benefits & social contributions.

4.2.1 Production

Table B.3 displays first block of the Matrix. As usual, all entries with a (+)
sign represents sources of funds while (-) stands for uses of funds.

As for Table B.2, the first block of the model Transaction Matrix deals with
total GDP and how this splits into Incomes from Production (for households
and the government), operating surplus (for banks and non-financial firms) and
Incomes from trade (for the RoW). Two things stand out. First, we eliminated
the Pool column since, as we will describe here and in subsequent sections, it
is possible to establish complete accounts for all payments and and asset trans-
actions, given one applies the right procedures on the series and the relative
accounting identities. Second, and following the discussion made in the previ-
ous Chapter, we added a column for the Central Bank. This will indeed prove
very useful to better analyze the relationships between the financial and real
side of the economy, with particular focus on the transmission mechanisms of
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Monetary Policy, and especially of the current QE programs on banks balance
sheets and the credit market.

Before starting, a methodological remark is needed. As clear from the Ma-
trix, we consolidated the domestic Production block into a single sector that
pays wages and produce all Gross Domestic Product. For example, by looking
at Table B.2 we notice that, out of 99 Billion euros of wages received, almost all
goes to the households sector (so that our choice to attribute all wages to house-
holds fits perfectly with reality). On the other hand, these wages are paid out,
for 59 Billion by non-financial firms, for another 27 Billion by the government
while the rest 13 Billion are split more or less equally between the household
and the financial sector. However, if we want to model how the sectoral GDP is
produced, the number of equations in the model would increase exponentially.
Moreover, we believe in the fact that the economy is demand-led also in the
long-run, due to an under-utilization of existing productive capacity.
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Table 4.1: Behavioral Transaction Matrix. Italy. GDP & Income from Production

Sectors
Production HH NFC FC GVT RoW Tot

Transactions Banks Central Bank
1 GDP GDP = CONS +

GFCF +DINV +
G +XGS −MGS

2 Wage income:
domestic

(-) WB = wageu ·
emp

(+) wages (-) wagesfrow 0

3 Wage income
paid abroad

(-)
WAGES2ROW

(+) wages2row 0

4 Mixed income (-) MIXY =

ratiomixy · GDP
(+) mixy 0

5 Operating
surplus

(-) OPS = GDP −
(WB + MIXY +
INDTAX −
SUBS)

(+) opshh = πhh ·
OPS

(+) opsnfc =

OPS − (opshh +
opsfc + opsgvt)

(+) opsfc = πfc ·
OPS

(+) opsgvt =
πgvt · OPS

0

6 Indirect taxes (-) INDTAX =

θi · GDP
(+) indtgvt =
indtax − indtrow

(+) indtrow =

θiw · INDTAX
0

7 Subsidies (+) SUBS = θs ·
GDP

(-) subsgvt =
SUBS − subsrow

(-) subsrow =
θsw · SUBS

0

8 Imports (-) MGS (+) mgs 0
9 Exports (+) XGS (-) xgs
10 Sum 2-9 In-

come From
Production

(+) INCPhh (+) opsnfc (+) opsfc (+) INCPgvt (+)
NET TRADE

0
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Gross Domestic Product (GDP ) from the supply side is equal to the sum
of consumption (CONS), investments and changes in inventories (GFCF and
DINV , respectively), government expenditures (G) and exports (XGS), minus
imports (MGS) (4.7). The supply components will be estimated in Section
5.4. From the production side, it is equal to the sum of domestic and foreign
wage income paid (WB and WAGES2ROW ), mixed income (MIXY ), oper-
ating surplus (OPS), indirect taxes & subsidies to production (INDTAX and
SUBS, respectively), imports & exports (MGS and XGS).

GDP = CONS +GFCF +DINV +G+XGS −MGS (4.7)

We start from the wage bill WB (4.8), which is given by the product of
(estimated) average wages (wageu) and employment (emp)3. The wages paid
domestically are split between those paid to the households sector (wages,
which are determined as a residual in (4.9)) and those paid abroad to foreigners
(wages2row). The mixed income, in turn, is computed as a share in GDP. Then
we have the profits generated in the economy (OPS)4, which need to be split
among the different sectors. We assumed that these are divided on the basis of
fixed shares (4.11) to (4.13), with non-financial corporations profits (OPSnfc)
determined as a residual (4.14).

WB = wageu · emp (4.8)

wages = WB +WAGESFROW −WAGES2ROW (4.9)

MIXY = ratiomixy ·GDP (4.10)

opshh = πhh ·OPS (4.11)

opsfc = πfc ·OPS (4.12)

opsgvt = πgvt ·OPS (4.13)

opsnfc = OPS − (opshh + opsfc + opsgvt) (4.14)

3where emp = gdpk/prod, and prod represents average labor productivity, and will be
estimated in Chapter 5.

4Which, recall, are determined residually from GDP.
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With respect to indirect taxes and subsidies, we followed the same approach.
Total indirect taxes and subsidies are given by the implicit tax rates (computed
later in the Section) times GDP (in equations 4.15 and 4.16), and we split them
between the government and EU institutions by calculating the amounts accru-
ing to foreigners as the product of the corresponding implicit tax rates times
the total payments (in equations 4.17 and 4.19) and computing the government
receipts residually (in equations 4.18 and 4.20).

INDTAX = θi ·GDP (4.15)

SUBS = θs ·GDP (4.16)

indtrow = θiw · INDTAX (4.17)

indtgvt = INDTAX − indtrow (4.18)

subsrow = θsw · SUBS (4.19)

subsgvt = SUBS − subsrow (4.20)

Imports and exports, in turn, will be estimated and discussed in the next
Chapter.

4.2.2 Transactions in Capital Incomes

One of the most powerful tool of SFC models lies in their ability to deal with
real-financial connections. This means, in particular, linking the assets in the
Balance Sheets to the flows of capital income that, added to incomes from pro-
duction (or profits, for corporations), forms the Primary Income (YP) of the
institutional sectors.

In our model, we will have four kind of incomes from capital. These are
divided into incomes from interest, earned on Banks Deposits, Loans and Debt
instruments, Government Bills and foreign liabilities, income from dividends,
for both Shares of domestic firms and banks and the ones related to FDI’s. The
last two, which only involve model accounting, are Other net capital incomes
(KYNET) and Net Rent from land ownership (RENTLN).

To do this, we first need to resort to additional data sources regarding in-
terest rates (on deposits, on Bank Loans and Equities and on government Bills)
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and price indexes for Shares (for both domestic and foreign ones) and Gold.
Starting from government Bonds, we use the rate on Italian 10-year Treasuries,
while the black solid line is the corresponding rate on Germany Bund, which we
will use to compute a spread measure that, as we will see later, will play a role
in the estimations. Then we have the Banks’ interest rates on deposits, loans
and issued equities. These are displayed in Figure 4.5.

Figure 4.5: Selected Interest Rates
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However, we cannot use a single published rate for the baskets representing
foreign liabilities and equities of banks and firms, so we compute the ex-post
returns, displayed in Figure 4.6, as follows5:

rft =RoW INT Pt /Ft−1

rent =NFC DIV Pt /ENt−1

rebt =FC DIV Pt /EBt−1

Next, we need to compute income and payment flows related to the Central
Bank and deduct them from the total receipts and payments of the financial
sector. As we previously said, we will deal with the Central Bank in more detail
later in the chapter but, for the time being, we start by computing interest
income received by Bank of Italy as the sum of receipts on government bonds,
foreign liabilities and ECB advances:

INTRcb = (radvt ·ADVt−1

+ rbt ·Bcb,t−1 + rft · Fcb,t−1)
(4.21)

Figure 4.7 displays the different income streams accruing to Bank of Italy,
as percent of GDP.

5Recall that flow variables are not annualized, so they must be multiplied by four when
building stock-flow ratios.
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Figure 4.6: Ex-post Returns. Selected Assets
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We further assume that the Central Bank does not retain any of this interest
income, which is in fact completely disbursed as CB OTC P to the Govern-
ment sector and subtracted from the total outlays of financial firms by setting
CB NETLEND equal to zero.

We now have all the ingredients we need to compute the capital income flows
for all our sectors. However, when accumulating the relevant income streams for
the different sectors one notices the emergence of new discrepancies between the
constructed variables and the published ones, which we will model as exogenous
and add them to the relative accounting identity.

Households receive interest incomes (4.22) on their stock of depositsDEPSHH,t,
government bonds BHH,t, banks debt instruments BBHH,t and foreign liabilites
FHH,t and pay interest income (4.23) on their stock of consumer and mortgage
credit BLCC and BLMO:

INTRhh = (rdepst ·DEPShh,t−1 + rbt ·Bhh,t−1

+ rbbt ·BBhh,t−1 + rft · Fhh,t−1)−DISC INTRhh
(4.22)

INTPhh = (rblcct ·BLCCt−1 + rblmot ·BLMOt−1)−DISC INTPhh (4.23)

Non-Financial Firms, in turn, only receive interests on the stocks of deposits
and government bonds (4.24), while paying out interest on the loans received
by banks (4.25). Thus:
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Figure 4.7: Central Bank. Interest streams
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INTRnfc = (rdepst ·DEPSnfc,t−1

+ rbt ·Bnfc,t−1)−DISC INTRnfc
(4.24)

INTPnfc = (rblfirmst ·BLFIRMSt−1)−DISC INTPnfc (4.25)

As we noted previously in Chapter 3, the financial sector, of course, deals
mainly with income from financial capital and collects interest streams on the
different stock of loans it issues, i.e. BLCC, BLMO and BLFIRMS, and from
the stocks it holds of foreign liabilities and government bonds it holds (4.26).
On the payment side, they pay out interest on the ECB advances received via
Bank of Italy and on the stock of issued equities and securities (FC.06):

INTRfc = (rblcct ·BLCCt−1 + rblmot ·BLMOt−1 + rblfirmst ·BLFIRMSt−1

+ rbt ·Bfc,t−1 + rft · Ffc,t−1)−DISC INTRfc

(4.26)

INTPfc = (radvt ·ADVt−1 + rdepst ·DEPSt−1

+ rbbt ·BBt−1)−DISC INTPfc
(4.27)

We can now turn to the Public sector. The Government collect interest
income from deposits (4.28) and pays out the interest on the existing stock of
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government Bonds (4.29):

INTRgvt = (rdepst ·DEPSgvt,t−1)−DISC INTRgvt (4.28)

INTPgvt = (rbt ·Bt−1)−DISC INTPgvt (4.29)

Finally, the foreign sector, which receives interests on deposits and govern-
ment bonds (4.30) and pays those related to foreign issued liabilities (4.31):

INTRrow = (rdepst ·DEPSrow,t−1

+ rbt ·Brow,t−1)−DISC INTRrow
(4.30)

INTProw = (rft · Ft−1)−DISC INTProw (4.31)

We will apply the same procedure for dividends, which are paid by Banks
and Firms on their respective equities EB and EN , and collected by house-
holds, financial corporations and the Government. Since we decided to model
FDI’s, however, we need to disentangle the portion of dividends paid abroad by
non-financial firms from their total dividend outlays. We do this by subtracting
from the total TOTDIV Pnfc the receipts of the rest of the world (4.33). Thus:

DIV Pnfc = TOTDIV Pnfc −DIV Rrow (4.32)

and are given by

DIV Pnfc = (ren · ENt−1) (4.33)

While for dividends related to banks’ equities we got:

DIV Pfc = (reb · EBt−1) (4.34)

The receipts in turn are computed, as before, making use of additional ex-
ogenous variables for the discrepancies:

DIV Rhh = (ren · ENhh,t−1 + reb· EBhh,t−1) +DISC DIV Rhh (4.35)

DIV Rfc = (ren · ENfc,t−1) +DISC DIV Rfc (4.36)

DIV Rgvt = (ren · ENgvt,t−1) +DISC DIV Rgvt (4.37)
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We can now move to FDI’s. For the sake of simplicity, and because it is not
straightforward to understand how to disentangle the part of dividends paid
and received by domestic firms coming from FDI relations and domestic ones,
we assigned it all to to the former. We thus start by computing FDI’s income
of domestic non-financial firms as the sum of reinvested earnings from FDI paid
by foreigners and total dividends received by domestic firms (4.38), while the
income of foreign firms from FDI’s is the sum of dividends and reinvested earn-
ings from FDI’s received by the Rest of the World (4.39). We thus have:

FDIYnfc = DIV Rnfc +REINV FDIProw (4.38)

FDIYrow = DIV Rrow +REINV FDIRrow (4.39)

We use these to compute an implicit rate of return for FDII and FDIO as
the ratio between the current flows and the opening stocks, displayed in Figure
4.8:

rfdio =FDIYnfc /FDIOt−1

rfdii =FDIYrow /FDIIt−1

Figure 4.8: Implicit Rates of return for FDI’s
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Finally, we need to include the reinvested earning from FDI’s of domestic fi-
nancial firms into our variable related to “other capital income”, i.e. KINCO R,
so that we may compute net capital incomes for all sectors, and add the net
Rent from land paid by domestic households and non-financial firms to the gov-
ernment so as to arrive again at our measures for Primary incomes. We have
the following:
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KYNEThh = KINCORhh (4.40)

KYNETnfc = KINCORnfc + (REINV FDIRnfc−
REINV FDIProw)− (REINV FDIPnfc −REINV FDIRrow)

(4.41)

KYNETfc = KINCORfc −KINCOPfc
+REINV FDIRfc −REINV FDIPfc

(4.42)

KYNETrow = KINCORrow −KINCOProw
+DIV Rnfc −DIV Prow

(4.43)

RENTLNRgvt = RENTLNPnfc +RENTLNPhh (4.44)

Table 4.2 highlights the part of our Transaction Matrix related to these in-
comes from capital.
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Table 4.2: Transaction Matrix. Italy. Incomes from Capital

Sectors
HH NFC FC GVT RoW Tot

Transactions Banks Central Bank 0
10 SUM 2-9

Income from
production

(+) HH INCP = wages
+ mixy + hh ops

(+) nfc ops (+) fc ops (+) GVT INCP =
gvt ops + gvt indt r -
gvt subs p

(+) ROW YTRADE =
(mgs -xgs + disc trade)
+ (wages2row +
row indt r) - (wages-
frow + row subs p)

0

11 Interest re-
ceived

(+) hh int r = (rdeps ·
DEPSHH,t−1 +

rb · BHH,t−1 +

rbb · BBt−1 +

rf · FHH,t−1) +

disc hh int r

(+) nfc int r = (rdeps ·
DEPSNFC,t−1 +

rb · BNFC,t−1) +

disc nfc int r

(+) fc int r

=(rblcc · BLCCt−1 +

rblmo · BLMOt−1 +

rblfirms ·
BLFIRMSt−1 +

rb · BFC,t−1 +

rf · FFC,t−1) +

disc fc int r

(+) cb int r =

(radv · ADVt−1 +

rb · BCB,t−1 + rf ·
FCB,t−1)

(+) gvt int r = (rdeps ·
DEPSGV T,t−1) +

disc gvt int r

(+) row int r = (rdeps ·
DEPSRoW,t−1 +

rb · BRoW,t−1) +

disc row int r

0

12 Interest paid (-) hh int p =

(rblcc · BLCCt−1 +

rblmo · BLMOt−1) +
disc hh int p

(-) nfc int p

= (rblfirms ·
BLFIRMSt−1) +
disc nfc int p

(-) fc int p =

(radv · ADVt−1 +

rdeps · DEPSt−1 +

rbb · BBt−1) +
disc fc int p

(-) gvt int p = (rb ·
Bt−1) + disc gvt int p

(-) row int p = (rf ·
Ft−1) + disc row int p

0

13 Dividends +
Reinvested
earnings from
FDI received

(+) hh div r =
(re · ENHH,t−1 +

reb · EBt−1) +
disc hh div r

(+) nfc fdiy = (rfdio ·
FDIOt−1) = nfc div r
+ row reinvfdi p

(+) fc div r =
(re · ENFC,t−1)

+ disc fc div r

(+) gvt div r =
(re · ENGV T,t−1)

+ disc gvt div r

(+) row fdiy = (rfdii ·
FDIIt−1) = row div r
+ row reinvfdi r

0

14 Dividends +
Reinvested
earnings from
FDI paid

(-) (nfc div p
+ row fdiy) =

re · ENt−1 + rfdii ·
FDIIt−1

(-) fc div p = reb ·
EBt1 + disc fc div p

(-) nfc fdiy = (rfdio ·
FDIOt−1)

0

15 Other net
Capital In-
come

(+) hh kynet =
hh kinco r

(+) nfc kynet
= nfc kinco r +
(nfc reinvfdi r -
row reinvfdi p) -
(nfc reinvfdi p -
row reinvfdi r)

(+) fc kynet =
fc kinco r - fc kinco p
+ fc reinvfdi r -
fc reinvfdi p

(+) row kynet
= row kinco r -
row kinco p + nfc div r
- row div p

0

16 Net Rent from
Land Owner-
ship

(-) hh rentln p (-) nfc rentln p (+) gvt rentln r 0

17
Sum 10-16
Primary Income

HH YP = HH INCP +
(hh int r + hh div r +
hh kynet) - (hh int p +
hh rentln p)

NFC YP = nfc ops +
(nfc int r + nfc fdiy +
nfc kynet) - (nfc int p
+ nfc div p + row fdiy
+ nfc rentln p)

FC YP = fc ops +
(fc int r + fc div r +
fc kynet) - (fc int p +
fc div p)

CB INT R GVT YP = GVT INCP
+(gvt int r + gvt div r
+ gvt rentln r) -
(gvt int p)

ROW YP =
ROW YTRADE +
(row int r + row fdiy +
row kynet) - (row int p
+ nfc fdiy)

0
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4.2.3 Taxes, Benefits & Contributions

Having completed the determination of income from capital, we may now turn
back to the “real” side. The next block we need to introduce deals with current
transactions between the government and the other sectors, i.e. with direct
taxes, subsidies and social contributions. What is left forms the sectors Dispos-
able incomes.

We start from direct taxes. First recall, from Chapter 3, that we assumed
that only non-financial firms pay taxes to the RoW (i.e. EU institutions) (4.45)
and pays domestically the difference between the total amount of taxes they
pay and the amount paid abroad (4.55), which implies the foreign sector and
the government are the only recipients. As usual, constructing these variables
creates a discrepancy between the published series and the computed ones, which
we will treat as exogenous variables and, in this specific case, add it to the
identity for government tax receipts (4.47). We thus have:

TAXRrow = TAXPWnfc (4.45)

TAXPDnfc = TAXPnfc − TAXPWnfc (4.46)

TAXNRgvt = (TAXPhh + TAXPDnfc

+ TAXPfc + TAXProw) +DISC TAX
(4.47)

To compute tax payments, however, we still need to make some adjustments
on the series and some further assumptions. In particular, and to simplify
the model structure, we assumed that only households receive/pay for bene-
fits/contributions. We thus define the government payments equal to benefits
received by households (PENSPAYM) (4.48) and government receipts of so-
cial contributions equal to households benefits paid (SOCCON) (4.49):

PENSPAYM = BENRhh (4.48)

SOCCON = BENPhh (4.49)

Secondly, we need to compute implicit tax rates for all taxes, benefits, and
contributions of our model. To do so, we compute the various tax rates as the
ratio between the tax streams and the corresponding income flows. Table 4.3
illustrates the different tax rates.

We are now able to compute the different income streams related to taxes,
benefits and contributions and fill the block of the behavioral Transaction Ma-
trix accordingly. Thus, households pay direct taxes depending on the sum of
their primary incomes and benefits received, non-financial business, in turn,
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Table 4.3: Implicit Tax Rates

Tax Rates Flows
Indirect taxes θi indtax/gdp
EU indirect taxes θiw row indtax r/indtax
Subsidies to production θs subs/gdp
EU subsidies to production θsw row subs p/subs
Direct taxes

- hh θdthh hh tax p/(hh yp+panspaym)
- nfc θdtnfc nfc tax p/nfc ops

- fc θdtfc fc tax p/fc ops

- row θdtrow row tax p/wagesfrow
EU direct taxes θdtw row tax r/wages2row
Social contributions θsc soccon/(wages+mixy+hh ops)
Social benefits θpens (penspaym/retired)/wageu

only pay direct taxes on their profits, while the foreign sector pays on the basis
of the wage income received domestically. Finally, non-financial businesses pay,
to EU institutions, direct taxes on the wages paid abroad, and domestically
the difference between their total outlays in direct taxes (computed as for the
Financial sector) and the amounts paid abroad.

TAXPhh = θdthh · (Y Phh + PENSPAYM) (4.50)

TAXPfc = θdtfc · opsfc (4.51)

TAXProw = θdrow ·WAGESFROW (4.52)

TAXPWnfc = θdtwn fc ·WAGES2ROW (4.53)

TAXPnfc = θdtnfc · opsnfc (4.54)

TAXPDnfc = TAXPnfc − TAXPWnfc (4.55)

Next, we have Social Benefits & Contributions (which are mainly composed
by Pensions). As previously said, these transactions only involve the households
and the government sectors. Households pay contributions depending on their
income from production (4.56), and receive benefits according to the number of
retired people times an average ex-post benefit, linked to average wages (4.57).
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More on this will be said later when introducing the Labor Market.

soccon = θsc · (wages+mixy + opshh) (4.56)

penspaym = θpens · wageu · retired (4.57)

To close this block, we need to add the “other current transfers”. However,
recall first that we need to add seignorage, i.e. all interest payments to the
Central Bank need to be transferred to the government accounts (4.58)and, sec-
ond, that we need to net out from these transfers those related to benefits and
contributions of all sectors but households. We thus have:

OTCPcb = INTRcb (4.58)

OTCNrow = −(OTCNhh +OTCNnfc +OTCNfc +OTCNgvt) (4.59)

Where

OTCNhh = OTCN TOThh (4.60)

OTCNnfc = NOTCN TOTnfc +BENRnfc −BENPnfc (4.61)

OTCNfc = OTCN TOTfc +BENRfc −BENPfc (4.62)

OTCNgvt = OTCN TOTgvt + (BENRgvt − SOCCON)

− (BENPgvt − PENSPAYM)
(4.63)

We are now able to completely specify all transfers in current account re-
lated to taxes, benefits and social contributions. These are displayed in Table
4.4, which highlights the relative block in the Behavioral Transaction Matrix.
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Table 4.4: Transaction Matrix. Italy. Taxes and Transfers

Sectors
HH NFC FC GVT RoW Tot

Transactions Banks Central Bank 0

17 Sum 8-14 Pri-
mary income

(+) HH YP (+) NFC YP (+) FC YP (+) CB INT R (+) GVT YP (+) ROW YP 0

18 Direct Tax -
received

(+) gvt tax r =
(hh tax p + nfc tax pd
+ fc tax p + row tax p)
+ disc tax

(+) row tax r =
nfc tax pw

19 Direct Tax -
paid

(-) hh tax p = θdhh ·
(HH Y P + penspaym)

nfc tax pd =
nfc tax p −
nfc tax pw =

(θdnfc · NFC OPS) −

(θdw · wages2row)

fc tax p = θdfc ·
FC OPS

row tax p = θdrow ·
wagesfrow

20 Social Bene-
fits

(+) penspaym =
hh ben r

(-) penspaym 0

21 Social Contri-
butions

(-) soccon = hh ben p (+) soccon 0

22 Other (net)
current trans-
fers

(+) hh otcn (+) nfc otcn (+) fc otcn (-) cb otc p (+) gvt otcn (-) row otcn 0

23 Sum 18-22 Dis-
posable income

(+) HH YD (+) NFC YD (+) FC YD 0 (+) GVT YD (+) ROW YD 0
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4.2.4 The transactions in Capital Account

The next block of the Matrix deals with the uses of disposable income, which is
mainly consumption (and the variations in pension entitlements), that ends up
with sectors Saving but, since we are here interested in the real-financial con-
nections and on how to merge our sets of data with the appropriate techniques,
we will jump directly to the uses of Saving. First, we have the transactions
related to transfers and taxation on capital accounts and, finally, we will link
investments to sector accounts. We will treat consumption in more detail in
Chapter 5, when we describe the structural equations and their estimation.
Thus, we begin by defining the taxes paid on capital account (line 36 in Table
3, Appendix 1). As before, we assumed that only non-financial corporations pay
taxes to foreign institutions, and pay domestically the difference between their
total outlays and the amounts paid abroad6. The government is by far the net
recipient of taxes (with the RoW collecting some 30 billions out of more or less
700), which it only raises domestically. We have:

TRKTAX Rrow = TRKTAX PWnfc (4.64)

TRKTAX Rgvt = (TRKTAX Phh

+ TRKTAX PDnfc + TRKTAX Pfc)
(4.65)

Next we have the transfers in capital account (line 37 in Table B.2). However,
it is useful to disentangle the amounts paid: a) from the RoW to the government
as the total amount paid by foreigners and b) from the government to the
domestic productive sectors (firms and banks)7. We thus have:

TRKO WG = TRKO Prow (4.66)

TRKO GN = TRKO Rnfc (4.67)

TRKO GF = TRKO Rfc (4.68)

We can now compute the net transfers for all sectors as the difference between
outlays and receipts:

NTRKhh = TRKO Rhh − TRKO Phh (4.69)

NTRKnfc = −TRKO Pnfc (4.70)

6Thus, NFC TRK TAX PD = NFC TRK TAX P −NFC TRK TAX PW .
7These may prove useful as policy variables in simulations exercises.
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NTRKfc = −TRKO Pfc (4.71)

NTRKgvt = (TRKO Rgvt − TRKO GW )

− (TRKO Pgvt − TRKO GN − TRKO GF )
(4.72)

NTRKrow = TRKO Rrow (4.73)

4.2.5 Investments

We have now arrived to the last block of the Matrix, which deals with in-
vestment. As usual, and as we have seen in detail in Chapter 3, in National
Accounts these are split into Gross Fixed Capital Formation, variations in in-
ventories and other acquisition of non-produced non-financial assets. We create
exogenous variables for the sectoral shares of the first two components (GFCF
and DINV ) accordingly to what we said in Chapter 3, Section 3.2, regarding
our measures for the capital stock. We thus have:

GFCFhh = ratiogfcfhh ·GFCF H (4.74)

GFCFnfc = ratiogfcfnfc · (GFCF M +GFCF NR) (4.75)

GFCFfc = ratiogfcffc · (GFCF M +GFCF NR) (4.76)

GFCFgvt = ratiogfcfgvt ·GFCF G (4.77)

DINVhh = ratiodinvhh ·DINV (4.78)

DINVfc = ratiodinvfc ·DINV (4.79)

DINVgvt = ratiodinvgvt ·DINV (4.80)

DINVnfc = DINV − (DINVhh +DINVfc +DINVgvt) (4.81)

The resulting Net lending for all sectors, or Net Acquisition of Financial
Assets (NAFA), will then be split among the different assets on the relative bal-
ance sheets, which of course imply other specular changes in some other sectors
accounts. However, we will deal with portfolio choice in Chapter 5.

We can now turn finally, to one of the most promising aspects of the model
we are developing, i.e. how to include the Central Bank into our analysis and
how to deal with Monetary Policy, in particular with respect to the Quantitative
Easing programs and how these impact the banking sector balance sheets and
the functioning of credit markets. These issues will be carried out, mostly, in
the next Section, leaving the discussion of the structural equations for the next
Chapter.
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4.3 The Central Bank

Following the description of the Central Bank Balance sheet we made in Chapter
(3), Bank of Italy provides the system with the liquidity demanded, in the form
of monetary base (MB), and holds, as corresponding assets, Gold (GOLD),
the advances it makes to the banking sector through the refinancing operations
(ADV ), Government Bonds (BCB), Foreign Liabilities (FCB) and and other net
financial assets (ONFACB).

In normal times, it is reasonable to assume that the demand for monetary
base, coming from household, banks and foreign institutions, is accommodated
by the Central Bank (4.83). The change in the monetary base is in turn related
to changes on the asset side. In such cases, the first component would be
determined by the demand for liquidity coming from households, the reserve
requirement needed by banks, and that part of external imbalances which is not
covered by changes in other net assets vis-à-vis the rest of the world. Indeed,
this is in line with the theoretical discussions of the Central Bank monetary
policy made in Godley and Lavoie (2007, Ch.10) and Lavoie (2014, Ch. 4).
Moreover, this is explicitly stated by the ECB itself when claiming that, during
the pre-crisis period, “base money developments in the euro area were therefore
largely a reflection of changes in currency in circulation and required central
bank reserves” (ECB, 2017:62).

MB = MBHH +MBFC +MBT2 (4.82)

However, we are not living in normal times.

In response to the financial crisis, the Eurosystem supplied central bank re-
serves well above the demand for liquidity stemming from the banking sector,
inducing a sizable increase in base money (and excess reserves). This mechanism
was further enhanced when the PSPP was launched. In fact, when purchasing
assets, the ECB supplies reserves. “Since banks are typically the only enti-
ties, apart from central government, that hold deposit accounts with the central
bank, purchases are always settled through them, regardless of who the ultimate
seller is. Thus, purchases conducted under the APP resulted in a mechanic, di-
rect increase in base money” (ECB, 2017:64). This is shown in Figure 4.9, which
displays, on one hand, the (demand for) Monetary Base computed as the sum
of the Reserve requirements of banks and circulating money held by households
and, on the other, the Monetary Base net of Target2.

Therefore, in the presence of non-conventional monetary policy, the amount
of reserves in the system is determined by the decisions of the central bank
instead of being demand-driven (through the net demand for credit), as en-
dogenous money theory would imply.

There is nothing that the banks can do to reduce the amount of reserves.
The only thing they can change is excess reserves, which diminish when their
demand for compulsory reserves increase because of increases in deposits. The
total monetary base is then fully determined by Central Banks decisions to pur-
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chase assets (open market operations, TLTRO’s etc., as in exogenous money).

The rate of interest on reserves in then exogenous and set by the Central
Bank, even when the demand for high-powered money (i.e. compulsory reserves
plus banknotes) is not equal to the supply. This is so because, with QE, the
Central Bank must operate under the floor system, so as to keep control over in-
terest rates: i.e. the target rate and that on reserves must be equal (see Lavoie,
2010). Accordingly, if the Central bank wants to keep control over the bill rate,
then the Central Bank has to buy the residual amount of bills in the system at
its chosen interest rate, i.e. the rate on reserves or a mark-up on the base rate.
The rate of interest on bonds, or its price, should therefore be endogenous, and
affected by Central Bank decisions on QE operations.

Figure 4.9: Monetary Base and Banks Excess Reserves
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Thus, the monetary base on the asset side of banks’ balance sheet (MBFC) is
split into two components (4.83): the reserve requirement (MB CRFC), which
vary with the reserve ratio to deposits (coefres), and the share of sight de-
posits on total deposits (coefsdeps, in equation 4.84), and the residual liquidity
(MB OFC). Residual liquidity may be driven, on the one hand, by the demand
for excess liquidity connected to financial instability, but on the other it has
been the outcome of unconventional monetary policy (QE). As the ECB buys
government bonds and other financial assets from banks, in exchange for liq-
uidity, the banking sector as a whole cannot but accumulate such liquidity. We
will therefore model the excess stock of monetary base as the residual in banks’
portfolio adjustment8.

MBFC = MB CRFC +MB OFC (4.83)

8More on this will be said in Chapter 5
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where

MB CRFC = coefres · coefsdeps ·DEPS (4.84)

We have already begin to visualize in Section 3.3.2 how QE operations im-
pacted the BoI balance sheet. In the next paragraph we will reconstruct the
QE policies in detail, while we will explain how to model it accordingly using
our accounting structure in Section 5.3.

4.3.1 The QE Programs

From the Great Recession onward, world Central Banks started adopting non-
standard measures to counteract the ongoing effects of the financial crisis. The
ECB, which is the EU institution in charge of Monetary Policy operations, to-
gether with the SECB, has implemented several programs to provide liquidity,
refinance the banking system and purchase public and private assets.

On the European side, the ECB adopted three main Non-standard monetary
policy measures, utilizing a wide array of financial instruments and operations:

• Long Term Refinancing Operations (LTRO) - In recent years, the regular
operations have been complemented by two liquidity-providing long-term
refinancing operations in euro with a three-year maturity (maturing on 29
January 2015 and on 26 February 2015), as well as by US dollar liquidity-
providing operations;

• Targeted Long Term Refinancing Operations (TLTRO) - These are Eu-
rosystem operations that provide financing to credit institutions for peri-
ods of up to four years. They offer long-term funding at attractive con-
ditions to banks in order to further ease private sector credit conditions
and stimulate bank lending to the real economy;

• Asset Purchase Program (APP) - In addition and since 2009, several pro-
grams of outright asset purchases have been implemented with the objec-
tive of sustaining growth across the euro area and in consistency with the
aim of achieving inflation rates below, but close to, 2% over the medium
term.

These are summarized in Table 4.3.1.

Additional information on the ECB and SECB monetary policy can be found
in the Annual Relation of the National Central Bank Governor9. To track the
evolution of the QE program, thus, we reconstructed the ECB policies directly,
using the information found in the BoI Annual Relations (from 2008 to present)
and combining them with the data sources of our model.

9For the Bank of Italy, the complete documentation can be downloaded from https://

www.bancaditalia.it/pubblicazioni/relazione-annuale/.
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Table 4.5: The ECB Monetary Policy

Program Started Ended EUR billions
LTRO Dec. 22, 2011 Jan. 29, 2015 480

Mar. 1, 2012 Feb. 26, 2015 530
TLTRO TLTRO1 Sept. 2014 Sept. 2018

TLTRO2 June 2016 Mar. 2017
APP CSPP June 2016 ongoing 140

PSPP Mar. 2015 ongoing 1900
ABSPP Nov. 2014 ongoing 25
CBPP 1 July 2009 June 2010 60

2 Nov. 2011 Oct. 2012 16
3 Oct. 2014 ongoing 240

QE Phase 1: 2008-2014q4

Contrary to the FED, BoJ and BoE, the ECB kept the base interest rate at
4% up to mid-2008. At the onset of the Crisis, the ECB rose the MRO rate by
25 basis points up to 4.25% “to contrast the risks of rising inflation expecta-
tions from a level coherent with price stability” (BoI, 2009:63). Then the Crisis
hit. The augmented volatility on multiple financial markets determined a rapid
deterioration of liquidity on the inter-bank market, destabilized even more the
Global financial system. Between October 2008 and may 2009, in a concerted
maneuver with other world major Central Banks, the ECB decreased the base
interest rate down to 1%, “the lowest level ever attained” (BoI, ibid.:64) and
started extraordinary bank refinancing operations to pump the flow of credit
in the economy. In June 2009 the ECB launched the first (but not last!) Cov-
ered Bond Purchase Program, aimed at sustaining banks liquidity. However,
the program ended in June 2010, when it reached a nominal amount of 60bn(!!)
euros for the whole Eurosystem. In any case, the consolidated balance-sheets
of the national Central Banks expanded by 60% during 2008, due to the in-
creased refinancing operations carried out. Between the end of 2009 and the
start of 2010, along with the growing rumors about the state of Greece pub-
lic finances, the tensions on financial markets exacerbated and, by the end of
April, the contagion towards other EZ sovereigns started. “Some market seg-
ments ceased to operate correctly: liquidity dried up, transactions fell and the
bid-ask spreads reached unprecedented levels” (BoI, 2010:74). On May 3 2010,
after the Troika (ECB-IMF-UE Commission) and the Greek Government signed
the first Agreement, the ECB suspended the minimum rating requirement for
Greek Sovereigns.

On May 10 the ECB started the first of a series of liquidity-providing oper-
ations through the purchase of Securities, both private and public. The central
banks of the Eurosystem started purchasing securities in the context of the Se-
curities Markets Program (SMP), aimed at containing the severe tensions in
certain market segments which were thought of being plunging the monetary
policy transmission mechanisms. The numbers of the programs, however, were
more or less null compared with the deleveraging processes happening in the
European financial sector. Most important, the program was meant to have no
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effect on the Monetary Base, through liquidity-absorbing operations.

Through all 2010, the ECB continued to keep very accommodating monetary
conditions in the context of a depressed economic activity well below its poten-
tial, low actual and expected inflation and severe tensions in sovereign debt
markets. The main refinancing rate has been kept at 1% throughout, while
real short-term rates reached negative territory. Despite its efforts, the tensions
on Sovereigns erupted by the start of 2011. The European Council decided to
increase the lending capacity of the newly issued European Financial Stability
Facility (EFSF) and created the European Stability Mechanism, which will act
as the vade mecum of the Austerity programs put forward in the so-called pe-
ripheral countries of the Eurozone in subsequent years. [It is worth stressing
that if only the EU Council had decided to “save” Greece in 2010, the costs
for the Eurosystem would have been much lower, not to mention the social and
welfare costs.] Finally, in contrast to all other Central Banks, by the end of 2010
the ECB raised the base interest rate by 50 basis points, to overcome possible
inflation pressures coming from rising commodity prices.

Figure 4.10: ECB refinancing rate, Euribor and Banks rate on deposits
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New tensions emerged in March, reflecting fears of a negative spiral fueled
by lower growth rates, worsened fiscal conditions in some member countries and
restrictions in their banking systems. The situation exploded during the sum-
mer, due to the uncertainty related to the Greek elections and the stability of
the Eurozone itself, when concerns about the stability of the Greek Debt ex-
tended to Italian and Spanish Securities. In August, the (newly formed) Italian
and Spanish Governments announced new Austerity measures aimed at consol-
idating their fiscal stances.

In November 2011 the ECB launched the second Covered Bond Purchase
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Program (CBPP2, for a nominal amount of 40 Billion), reactivated the SMP
(albeit, again, on a very small scale) and continued to extend the refinancing
operations and to lower the collateral requirements to enter its programs. By
the end of the month, however, the climate in financial markets worsened sig-
nificantly. The heterogeneous monetary conditions in the euro area countries
increased: the intensification of capital outflows from the countries most affected
by the crisis and a clearer market segmentation along national borders increased
the risks of a systemic banking crisis, which would have led to a strong restric-
tion of credit, with serious consequences for the macroeconomic framework.

Given the worsened financial conditions, in December 2011 the ECB Board
decided to cut the base rate by 50 basis points, reducing it back to 1% and
lowered the minimum reserve requirements from 2 to 1%. This created an in-
crease in free reserves of some 100 Billion, of which 12 Billion pertaining to the
BoI. It also launched the first two rounds of a three Long Term Refinancing
Operation (LTRO) program. In the first three-year operation (December 2011)
the Eurosystem provided 490 Billion of liquidity (of which 116 pertained the
BoI) while the second one (February 2012) allotted over 530 Billion (of which
139 Billion related to BoI transactions), injecting over 1.000 Billion euros that
directly reached an high number of banks. From December 2011 to June 2012
the Italian Government decided to grant the State guarantee on newly issued
bank liabilities, which contributed to increase the volume of Italian counter-
parts in monetary policy operations, in line (albeit on a much lower scale) with
other member countries Government interventions. By April, the Banks issued
liabilities amounted to 87 Billion euros10.

We thus created an exogenous variable that keeps track of the first two
rounds of the TLTRO programs, i.e. the first injection and the reimbursement
by banks, displayed in Figure 4.11 against the flows of advances.

10It is worth mentioning that the Italian Government intervention was small compared to
the ones put in place in Germany and France, which amounted to over 500 Billion euro.
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Figure 4.11: QE 1: Refinancing Operations
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These measures contributed to avert the risks of a systemic crisis. “To-
gether with the measures taken in several member countries to stabilize their
fiscal stances and enhance pro-growth policies - among which the ones adopted
by the Italian government are worth noting - the progresses in European gov-
ernance and the agreement on the restructuring of Greek debt, monetary in-
terventions helped raise the confidence of intermediaries and revive exchanges”
(BoI, 2012:68, emphasis added).

In aggregate, the liquidity introduced into the system necessarily translated
into an equal increase of the banking funds held at the ECB. It is worth men-
tioning that, as reported by BoI (BoI, 2014), most of these funds have not been
deposited by the intermediaries that received them, meaning that this liquidity
has not been idle in Banks balance-sheets but has in contrast been circulating11

The increase in liquidity provided to peripheral countries banks mirrored the
decrease in financial flows going to the core, which was reflected in the widening
of the Target2 balances. The Eurosystem refinancing operations for peripheral
banks counterbalanced the net private capital outflows in those countries. In the
CAB, the debit position towards the RoW of the domestic Private and Public
sectors became that of the BoI, whose net debt position rose up to almost 300
Billion by mid-2012. By May 2012, however, more than half of the first three
year LTRO refinancing operations were already reimbursed, 80 Billion of which
pertaining to the BoI (over some 250 of total payouts).

Nevertheless, during the summer the tension on sovereign erupted again,
with spreads reaching their historical maximum (over the institution of the
EMU). The situation only recovered after Draghi’s famous “whatever it takes”

11Most of these funds have indeed been used, for example, to reduce the debit position
of peripheral banks vis-a-vis German and French banks who were highly exposed in some
peripheral markets (especially in Spain, Portugal and Greece).
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Figure 4.12: Spread between 10-yr Italian Bonds and German Bunds
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on 26 July 2012. However, it was not until the end of 2013 that the ECB decided
to put in in place some other extra-ordinary measures, in the face of a growing
deflation fears and stagnant, if not depressed, economic activity across all the
Eurozone.

QE Phase 2: 2014q1 - present

Facing the real possibility of the contagion of a debt-deflation spiral throughout
the Area, and the exceptionally low levels achieved by inflation, both effective
and expected, in January 2014 ECB announced to lower official rates down to
0.3% at an unprecedented level, moreover, it started to implement new longer-
term refinancing operations to stimulate the offer of credit and extended the
APP to private securities.

Moreover, the Board considered the monetary stimulus to be still insufficient
and decided to extend the APP programs to Government Securities (PSPP).
The PSPP program, which started in March 2015, “expects interventions of
60bn per month at least until the end of September 2016, and in any case until
any lasting inflation adjustment consistent with the objective of price stabil-
ity” (BoI, 2014:34). At its launch, the PSPP program, which together with the
LTRO operations has been by far the major instrument in terms of volumes, was
intended to buy Italian Securities for a total amount of 150 Billion, of which 130
directly purchased by the BoI. By April 2016, the total purchases in the APP
program amounted to 918 Billion (19 Billion of ABS, 172 Billion of Corporate
Covered Bonds and 727 Billion of Government Securities, of which 118 Billion
of Italian Bonds12). To disentangle the acquisition related to QE interventions

12108 Billion were directly purchased by the BoI.
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from normal purchases, we created a variable (DADVQE2), which tracks the
net purchases of the PSPP program. These are displayed in Figure 4.13.

Figure 4.13: QE 2: the Asset Purchase Program. Flows
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Despite all the efforts and the exceptional instruments utilized by the mone-
tary authorities, during the summer of 2015 the financial conditions in the Area
worsened, fueled by the uncertainty related to the negotiations between the
Greek Government and its creditors on one side, and the slowdown of growth
rates in emerging economies. In October, the Board reiterated its determination
to use all available instruments, including the possibility to vary the size, com-
position and duration of the APP, if thought to be necessary. This was indeed
the case. In March the BCE announced a new set of expansionary measures:
starting from April, it would have raised the purchases under the PSPP to 80
Billion per month; the main rate and the marginal refinancing rate were both
cut again to 0.0 and 0.25%, while that on the deposit facility reached negative
territory at -0.4%; it finally introduced, starting from June 2016, a new set of
Targeted Long Term Refinancing Operations (TLTRO2).

In this new round of refinancing operations, the ECB allowed counterparts
to be entitled to “an initial TLTRO borrowing allowance (initial allowance)
equal to 7% of the total amount of their loans to the euro area non-financial
private sector, excluding loans to households for house purchase, outstanding
on 30 April 2014. In two successive TLTROs to be conducted in September and
December 2014, counterparts will be able to borrow an amount that cumula-
tively does not exceed this initial allowance” (ECB Press Release, June 201413).
Moreover, between March 2015 and June 2016 all counterparts were able to
borrow additional amounts in a series of TLTROs conducted quarterly.

13https://www.ecb.europa.eu/press/pr/date/2014/html/pr140605 2.en.html.
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Figure 4.14: Effects of QE on Credit Markets
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In the last part of 2016 there was a moderate acceleration in economic ac-
tivity in some member countries, inflation rose slightly due to the pressures
coming from rising commodity prices. The CPI’s, however, did not moved as
much, due to the poor performance of wages through the Area. In December
2016, the ECB Board extended the APP program for, at least, another year.
Until present, for the APP the Eurosystem purchased securities for over 1800bn
(1500 of Government Securities, of which 230 purchased by the BoI). The aver-
age residual life of the PSPP portfolio is now around 8 and-a-half years. Finally,
the liquidity held at the ECB in excess of the reserve requirements increased,
mainly due to the APP purchases and TLTRO2, reaching 1600bn by May 2016.

However, it is quite fascinating to see how, despite all the efforts of both the
ECB and the Academic views behind it, monetary policy has not affected the
economy as expected, with inflation anchored at very low levels throughout the
eurozone and only timid increases in growth rates. In the plans of the ECB14,
the QE should have been working as follows:

1) ECB buys Bonds from Banks→ 2) this increases the prices of these Bonds
and creates money in the banking system → 3) as a consequence, interest rates
fall so that loans become cheaper → 4) Firms and household are now able to
borrow more and spend less to repay their debts→ 5) which results in boosting
consumption and investments → 6) higher consumption and growing invest-
ments support growth and job creation → 7) all this translates into a rise in
inflation over the medium-term towards the ECB target inflation rate “below,
but close to, 2%”.

14https://www.ecb.europa.eu/explainers/show-me/html/app infographic.en.html.
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Figure 4.15: Effects of QE on FC Monetary Base
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What in fact happened, as we have seen already here and in Chapter 3, and
will see in much greater detail in Chapter 5 and 6 when dealing with model
closures, estimations and simulations, was that the mechanism stopped at the
second step, when banks increased exponentially their stocks of deposits at the
ECB while credit plunged. This is shown in Figure 4.14 and 4.15, which dis-
plays the flows of credit and that of advances to the banking sector, and the
monetary base held by banks, split between its two components (reserve re-
quirement and excess reserves). The transmission mechanism between the QE
operations and credit markets is thus worth further exploration. Moreover, as
we detailed in Chapter 3, the QE has affected the Target2 balances, as dis-
played in Figure 4.16. In the first phase of QE, the ECB launched the Long
Term Refinancing Operations, which provided advances to banks in exchange of
financial instruments. The indirect effect in this case was from ADV to Target2
through inter-bank settlements, usually with foreign banks operating with their
branches or subsidiaries in countries with access to Target (as detailed by Bank
of Italy). In the second phase, in contrast, when the ECB launched the Asset
Purchase Program, and especially when it started to buy government bonds,
the effect was direct, going from CB purchases of bonds from financial actors
which were not necessarily domestic. We will describe the portfolio behavior of
the Central Bank in Section 5.3.

4.4 Introducing the labor market

The treatment of the labor market is rather rudimentary at this stage.

Population (POP ) is projected exogenously, and the share of working-age
population is obtained through exogenous parameters, identifying those below
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Figure 4.16: Effects of QE on Target2
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working age (pop014, (4.85)) and retired people (retired, (4.86)). Retired people
are estimated from the difference between the population above 64, and those
above 64 who are reported as employed or unemployed.

The size of the labor force (LF , 4.87) is given by an exogenous participation
rate. Our attempts to model the participation rate as a function of the state
of the business cycle, or other labor market indicators, has not been successful
yet. The participation rate has been increasing over time since the 1980s, from
around 58 percent to the current 66 percent, but the increase in the employment
rate has not been as substantial.

Employment (EMP , (4.88)) is determined from a simple relation to real
GDP, through average labor productivity. Again, we plan to relate productivity
to its main determinants in future model revisions. Unemployment (UNEMP ,
(4.90)) is thus a residual, and the unemployment rate (ur, (4.91)) follows. We
also compute the U6 measure of unemployment (ur6, (4.92)) by considering
those marginally attached to the labor force (lfp), and those working part-time
for economic reasons (npti). However, these two categories are left exogenous
at this stage, so that changes in employment have the same effect on the tradi-
tional unemployment rate (ur) and the extended unemployment rate (ur6).

The level of employment, together with the average wage (wageu), deter-
mines the wage bill (WB, (4.93)). The average wage, finally, is estimated as a
function of domestic and foreign prices (through the imports deflator), and the
past unemployment rate (4.94). Two dummies for the third quarter of 2003,
and the fourth quarter of 2005, are introduced to consider two outliers (upward
jumps in wages). The long-run elasticity of nominal wages to prices is one,
while import prices do not seem to have a long-run impact. An increase in the
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unemployment rate is found to have an impact on the level of wages (rather
than on wage inflation, as in the Phillips curve). More on this will be said in
Section 5.4.

pop014 = parypop · POP (4.85)

retired = parretired · POP (4.86)

LF = partrate · (POP − pop014− retired) (4.87)

EMP = GDPK/prod (4.88)

prod = f(GDPK,DUMEURO, servshare,XGSK/GDPK) (4.89)

UNEMP = LF − EMP (4.90)

ur = UNEMP/LF (4.91)

ur6 =
(UNEMP + lfp+ npti)

(LF + lfp)
(4.92)

WB = wageu · EMP (4.93)

wageu = f(pfoi, pmgs, ur) (4.94)

4.5 Conclusions

In this Second Part of the Thesis we have made the first steps toward the con-
struction of an applied SFC model for the Italian economy.

In Chapter 3, after a snapshot on Italy’s economic performance in the last
30 years, we presented the main data which need to be used to properly build
a sound accounting structure. These are made up, mainly, by ISTAT Non-
Financial Accounts, which detail the sources and uses of incomes for the different
institutional sectors, and the Financial Accounts from Bank of Italy, which deal
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with the Financial side of the economy, describing the balance sheets composi-
tion (both stocks and flows) and relations. From this (and other) data sources,
we have constructed the Transaction and Balance sheet Matrices for our model.

In Chapter 4, in turn, we have showed how to merge the two sets of data we
have. We started from the Real-Financial interactions of the model, computing
Net Capital Gains for all our assets, and used these to connect our variables
regarding Net Financial Assets from FAIS to the Net Lending from NFA. We
then turned back to the “real” side of our model, in Section 4.2, where we linked
our Assets in the Balance Sheets to the respective income flows in the Transac-
tion Matrix, replacing all the respective entries relative to capital income flows.
Then, we explained how to introduce the Central Bank sector into the model,
and make a short digression to explain the different phases of the Quantitative
Easing programs carried out by the ECB and SECB. Finally, we introduced, in
Section 4.4, all other variables relevant to our model, in particular those regard-
ing the Labor Market.

However, even though we already have a complete accounting structure
which, as we said, already sheds some light on various aspects and dynam-
ics of the Italian economy, the model is still incomplete. To close the model,
we need indeed to define the sectors behavior with respect to their demand for
assets and liabilities, consumption, investments and so on. This will be done
in Chapter 5. Finally, before starting with policy simulations on our model,
we will have to make a number of assumptions regarding the behavior of the
exogenous variables to construct the Baseline, which we will do in Chapter 6.
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Chapter 5

A SFC quarterly Model of
the Italian Economy

Macroeconomists and political officers need rigorous, albeit realistic, quanti-
tative models to forecast the future paths and dynamics of some variables of
interest while being able to evaluate the effects of alternative scenarios. In par-
ticular, research centers, government agencies, banks, unions etc. make use of
econometric models tailored at answering the different questions relative to their
focus of interest. However, at the heart of all these models lies a more or less
standard macroeconomic module which, depending on the degree of sophistica-
tion and the research questions to answer, represents how the economy works.

After the stagflation of the 80’s, “structural” models were relatively aban-
doned in favor of the DSGE types in most Central Banks (see Hendry and
Muellbauer, (2018)). Since then, however, it is quite unquestionable, that the
models in use in policy-making agencies (more or less everywhere in the devel-
oped world) have failed to detect the two last recessions. The complete absence
of a realistic monetary framework along with the abstraction of banks and more
generally of real-financial interactions in DSGE models made it impossible to
detect the uprising financial fragility that led to the Great Recession.

The SFC methodology, as we detailed in Chapter 2 is rooted in the “struc-
tural” tradition (see Fair, 2012), as Godley was himself the chief economist
conducting maroeconomic forecasts for the UK Treasury in the 60s. These were
medium-to-large scale macroeconometric models, generally of a “pragmatic”
Keynesian flavor, where Flow of Funds and “real” analysis were combined.

In this Chapter, we will show how to address the missing links between the
real and the financial sector in mainstream models and how to address all the re-
search questions we need within a post-Keynesian SFC framework (in the spirit
of Godley and Lavoie, 2007), describing our quarterly SFC structural model for
the Italian economy, based on the data and sources presented in Chapter 3 and
the accounting structure developed in Chapter 4.

First, after a brief review of the existing models for the Italian economy, in
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Section 5.2 we will set up the accounting structure of the sectoral transactions
describing our Real Economy, i.e the Behavioral Transaction Matrix. Then, in
Section 5.3 we will “close” all sectoral financial accounts, describing the port-
folio choices and defining the buffer stocks for each class of assets and for each
sector. In this way, we will end up with a complete system comprising both
real and financial relations and transactions. Finally, in Section 5.4 we will de-
scribe our estimation strategy and present the main stochastic equations of the
model. We will close the Chapter with a brief overview of the main channels of
transmissions in the model (i.e. interest rates and monetary policy, production,
trade and productivity etc).

5.1 Structural models for the Italian economy

In this Section we will give a brief overview of the major models currently in
use for the analysis of the Italian economy.

Originally developed in the mid-eighties by a team from the Research De-
partment of Bank of Italy led by Albert Ando (1986), the Bank of Italy Quar-
terly Model (BIQM), which is continuously updated and evolves to capture the
new features (i.e. changed institutional frameworks, policy rules, expectation
formation mechanisms etc.) of the system and data sources, is still the main
running tool of the Bank for medium-term policy analysis.

As most Central Banks macroeconometric models, the BIQM1 is (New) Key-
nesian in the short-run, with the level of economic activity primarily determined
by the behavior of aggregate demand, and neo-classical in the long-run, akin to
Solow’s model of exogenous growth. Thus, while in a steady-state growth path
the dynamics of the model stem solely from capital accumulation, productivity
growth, foreign demand, inflation and demographics, in the short-run, in turn,
there are a number of additional features(i.e. stickiness of prices and wages,
the putty-clay nature of the production process, inflation surprises etc.). The
model, which makes large use of survey data pertaining to expectation forma-
tion, is made up of some 900 equations of which some 100 are stochastic and
estimated by means of limited information techniques, primarily OLS.

To close with Central Banks models, we find the Italian block of the ECB
multi-country model (E. Angelini, 2006). The Italian MCM, being part of the
bigger Area-Wide Model, follows closely the specifications and accounting struc-
tures of the AWM and of other MCM blocks. It is a quarterly estimated struc-
tural macro-model that treats the economy as relatively closed. As for the
BIQM, it is demand-led in the short-run, but fully supply-led in the long-run,
with a vertical Phillips curve and employment converging to the exogenously
given NAIRU. Stock-flow adjustments are (limited) accounted for by the inter-
actions between the stock of capital and the level of output and investment, and
the impact of (an exogenous) financial wealth on consumption. The model has

1A detailed description of the theoretical underpinnings of the BIQM is in Banca d’Italia
(1986). Another useful description of the main features of the model can be found in Galli et
al. (1989)
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some 130 equations of which some 20 structural equations estimated by means
of cointegration analysis.

There are then a number of public sector-run models within research de-
partments and Institutions. First, there is the Italian Treasury Econometric
Model (ITEM), developed by the Treasury Department of the Ministry of Eco-
nomics and Finance. It is a structural medium-size model consisting of some
300 variables, 250 equations/accounting identities of which some 30 are behav-
ioral equations. It is estimated over quarterly National Accounts data and it is
used for projections and evaluations of domestic economic policies and changes
in external/exogenous variables. As for its CB counterparts, also the ITEM
belongs to the class of macroeconomic models that assign a prominent role to
the supply side of the economy, with frictions in wages and price settings only
(relatively) affecting demand in the short-run. Secondly, there is the MeMo-It
model developed by ISTAT (2013; 2013). This model, which is one of the three
main tool used by ISTAT for its economic projections, makes use of global eco-
nomic indicators and micro-simulation models, together with current domestic
economic indicators to forecast short-run scenarios for the main aggregates of
the National Accounts. While it is relatively simple in terms of real-financial
connections, it is worth noting the recent efforts to include an Environment
block in the model structure.

Finally, there are a number of models run by think-thanks, such as the CSC
model by Confindustria, the Italian employers’ federation (Pappalardo et al.,
2007); the PROMETEIA model by the privately-run research center Prometeia
(Welfe 2013, Section 8.7.1) and the annual model developed by A/simmetrie
(Bagnai and Ospina, 2014).

This is not the place to go into a deeper theoretical analysis on which much
has already been written. A couple of remarks, that pertains to all models
cited above, are anyway needed. “In equilibrium, [...] the BIQM describes a
full employment economy, in which output, employment and the capital stock
are consistent with an aggregate production function, relative prices are con-
stant and inflation equals the exogenous rate of growth of foreign prices. Money
is neutral, though not super-neutral, and the model is stable.” (Busetti et al.
(2005), emphasis added). First, post-Keynesian models, as previously said, do
not assume full employment and are demand-led also in the long-run; second, a
large empirical literature has longly argued against the use of aggregate produc-
tion functions (see Shaikh 2015 and Lavoie 2014 for a detailed reconstruction);
finally, we already argued against the non-neutrality of money in Chapter 1 and
3 and, moreover, it is quite striking how, especially in Central Banks, the endo-
geneity of money is explicitly discussed in numerous policy briefs and monetary
policy bulletins but, when it comes to modelling choices, monetarism re-enters
from the backdoor. With respect to the Italian MCM, again, it is worth stress-
ing that post-Keynesians refuse even the existence of a NAIRU2, and much has
been written against the empirical underpinnings of the Neo-Classical Phillips
curve (see Shaikh 2016 for a detailed survey). Moreover, all the models here

2see Stockhammer (2008) for a detailed critique and Stockhammer, Guschanski and Kohler
(2014) for a post-Keynesian alternative.
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are not fully SFC from our perspective. First, in most of the cases wealth only
impacts the long-run behavior of consumption. Secondly, households are as-
sumed to hold all financial assets in the system (which we stress, again, are not
relevant in the short-run) and debit-credit streams are not precisely modeled.
Moreover, the feedback effects of stocks on flows are not precisely addressed, as
well as the overall effects on portfolio behavior and financial stability.

In the next two sections we will show how to deal with all the problems
highlighted above within the SFC framework we have built.

5.2 The Real economy

In this Section we will describe, sector by sector, all accounting identities and
behavioral equations3 of the model that we have built, block by block, in Chap-
ter 4.

Households Households collect their income from production (HH.01) which
is the sum of domestic salaries (wages), mixed income (MIXY ) and op-
erating surplus (opshh). Following the description made in Section 4.2.1,
wages and MIXY are given by the production account (HH.02, HH.03
and HH.04), while the amount of profits accruing to households are given
by an exogenous share (HH.05):

INCPhh = WAGES +MIXY +OPShh (HH.01)

WB = WAGEU · EMP (HH.02)

WAGES = WB +WAGESFROW −WAGES2ROW (HH.03)

MIXY = ratiomixy ·GDP (HH.04)

OPShh = πhh ·OPS (HH.05)

We add the transaction in capital incomes, defined in Section 4.2.2, to in-
comes from production, so to get to households disposable income (HH.06).
We report here the equations, while we refer the reader to the mentioned
section for the descriptive details. Thus:

3A detailed description of stochastic equations will be given in Section 5.4.
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Y Phh = INCPhh + (INTRhh +DIV Rhh

+KYNEThh)− (INTPhh +RENTLNhh)
(HH.06)

INTRhh = (rdepst ·DEPSHH,t−1 + rbt ·BHH,t−1

+ rbbt ·BBhh,t−1 + rft · Fhh,t−1)−DISC INTRhh
(HH.07)

DIV Rhh = (rent ·ENhh,t−1+rebt ·EBhh,t−1)+DISC DIV Rhh (HH.08)

KYNEThh = KINCO Rhh (HH.09)

INTPhh = (rblcct ·BLCCt−1 + rblmot ·BLMOt−1)−DISC INTPhh

(HH.10)

RENTLNhh = RENTLNgvt −RENTLNnfc (HH.11)

We now need to add the transactions related to Taxes, Benefits & Social
contributions, defined in Section 4.2.3, that, added to primary income,
results in the disposable income of the household sector (HH.12). Thus,
households receive pension payments by the government according to the
number of retired people4 times an average ex-post benefit, linked to av-
erage wages (HH.13), and other current net transfers from other sectors
(NFC.11). Moreover, they pay out direct taxes on their primary income
plus the pensions received (HH.15), and contributions depending on their
income from production (HH.16).

Y Dhh = Y Phh + (PENSPAYM +OTCNhh)

− (TAXPhh + SOCCON)
(HH.12)

PENSPAYM = θpens ·WAGEU ·RETIRED (HH.13)

OTCNhh = OTCN TOThh (HH.14)

4Which, at this stage of model development, is determined as an exogenous share in total
population.
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TAXPhh = θdhh · (Y Phh + PENSPAYM) (HH.15)

SOCCON = θsc · (WAGES +MIXY +OPShh) (HH.16)

Households savings (SAVhh), in turn, are the result of what is left of
disposable income after consumption and the revaluations in pension en-
titlements (HH.17). The variations in pension entitlements are completely
determined by the payments of the other productive sectors (HH.18). Fi-
nally, households final consumption (HH.19) (as obtained from the Sec-
toral Accounts) is given by consumption from NIPA and a discrepancy.

SAVhh = Y Dhh + PENSRhh − CONSF (HH.17)

PENSRhh = PENSRnfc + PENSRfc (HH.18)

CONSF = cons+DISC CONS (HH.19)

The exact functional form of the Consumption function will be given in
Section 5.45. Following Godley and Lavoie (2007) and the common prac-
tice in the SFC literature, we use a common functional form where, in the
long-run, consumption depends on disposable income and net wealth (in-
cluding dwellings) (HH.20)6. In the short-run, in turn, the rate of growth
of consumption depends positively on current disposable income Y Dhh

and changes in domestic share prices spit and negatively on the interest
rate on short-term loans to households rblcc (HH.21).

cons ce = f(Y Dhh,t−1/p
cons, NWhh,t−1/p

cons) (HH.20)

where NWhh/p
cons = NFAhh/p

cons +KHK

cons = f(cons ce, Y Dhh/p
cons, spit, rblcc) (HH.21)

5We will use here lowercase labels for Constant prices variables and capital letters for
variables in nominal amounts. See 5.4 for the full description of Prices and Deflators.

6Notice that, first, we abstract from expectations formations and, secondly, that in this
specification we do include liquid and illiquid assets into Net Wealth, even though there is
rising awareness about the implications that this treatment of wealth may have on estimations
(see Muellbauer, 2016). More on this will be said in Section 5.4.
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Finally, the net lending position (NETLENDhh in HH.22) of the house-
hold sector is obtained by adding (subtracting) the transactions related
to taxes and transfers on capital accounts (TRK TAX and TRK O),
and subtracting investments in real assets, which are split between Gross
Fixed Capital formation (GFCFhh), changes in inventories (DINVhh)
and the acquisitions of non-produced non-financial assets (OTHDNAhh).
Following the discussion made in Section 4.2.5, households investment in
dwellings and in inventories depends on exogenous shares in total housing
investments (HH.23) and total changes in inventories (HH.24), respec-
tively.

NETLENDhh = SAVhh + (TRK ORhh − TRK TAXPhh

− TRK OPhh)−GFCFhh −DINVhh −OTHDNAhh
(HH.22)

GFCFhh = ratiogfcfhh + gfcfh (HH.23)

DINVhh = ratiodinvhh + dinv (HH.24)

NETLENDFhh = NETLENDhh +DISC NETLENDhh (HH.25)

The portfolio behavior, in turn, will be discussed in Section 5.3.

Non-financial Corporations Recall from Chapter 3 that Non-financial Cor-
porations profits are determined residually from total profits generated in
production (NFC.01).

OPSnfc = OPS − (OPShh +OPSfc +OPSgvt) (NFC.01)

Firms primary income, as before, is given by adding (and subtracting)
to the profits originated in production (opsnfc) the incomes from capital
described in 4.2.2.

Y Pnfc = OPSnfc + (INTRnfc + FDIYnfc +KYNETnfc)

− (INTPnfc +DIV Pnfc + FDIYrow +RENTLNnfc)
(NFC.02)

INTRnfc = (rdepst ·DEPSnfc,t−1

+ rbt ·Bnfc,t−1)−DISC INTRnfc
(NFC.03)
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FDIYnfc = rfdiot · FDIOt−1 (NFC.04)

KYNETnfc = KINCORnfc + (REINV FDI Rnfc−
REINV FDI Prow)− (REINV FDI Pnfc −REINV FDI Rrow)

(NFC.05)

INTPnfc = rblfirmst ·BLFIRMSt−1 −DISC INTPnfc (NFC.06)

DIV Pnfc = rent · ENt−1 (NFC.07)

FDIYrow = rfdiit · FDIIt−1 (NFC.08)

RENTLNnfc = RENTLNgvt −RENTLNhh (NFC.09)

Non-financial Corporations disposable income (Y Dnfc) is equal to the
sum of primary income and other current net transfers (OTCNnfc), and
deducting the direct taxes paid domestically and abroad (TAXPD and
TAXPW , respectively), as described in 4.2.3.

Y Dnfc = Y Pnfc+OTCNnfc−(TAXPWnfc+TAXPDnfc) (NFC.10)

OTCNnfc = OTCN TOTnfc +BENRnfc −BENPnfc (NFC.11)

NFC TAX P = θdtnfc ·OPSnfc (NFC.12)

NFC TAX PW = θdtwn fc ·WAGES2ROW (NFC.13)

NFC TAX PD = NFC TAX P −NFC TAX PW (NFC.14)
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Non-financial Corporations savings (SAVnfc), in turn, are the result of the
addition to disposable income of the revaluations in pension entitlements
(NFC.15). The variations in pension entitlements are given by an exoge-
nous ratio for the share of NFC payments in total payments in Pensions
(NFC.16).

SAVnfc = Y Dnfc + PENSRnfc (NFC.15)

PENSRnfc = ratiopensrnfc · PENSPAYM (NFC.16)

Finally, firms net lending position is obtained by adding (and subtracting)
from savings the transfers related to other transactions in capital accounts
paid by the government (TRKO GN), the other net transfers (NTRKnfc)
and the taxes on capital transactions paid domestically (TRKTAX PD)
and abroad (TRKTAX PW ) in (NFC.20).

NETLENDnfc = SAVnfc + (TRKO GN +NTRKnfc − TRKTAXPWnfc

− TRKTAX PDnfc)−GFCFnfc −DINVnfc −OTHDNAnfc
(NFC.17)

TRKO GN = TRKO Rnfc (NFC.18)

NTRKnfc = −TRKO Pnfc (NFC.19)

TRKTAX PDnfc = TRKTAX Pnfc−TRKTAX PWnfc (NFC.20)

We then need to further subtract firms investment, as before, in gross
fixed capital (GFCFnfc), changes in inventories (DINVnfc) and other
non-produced non-financial assets. Firms investments in physical cap-
ital GFCFM , which is later split among investment in machinery and
non-residential buildings through an exogenous (fixed) ratio. A complete
description of the estimations results will be given in Section 5.4.

GFCFnfc = ratiogfcfnfc · (gfcfm + gfcfnr) (NFC.21)
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DINVnfc = DINV − (DINVhh +DINVfc +DINVgvt) (NFC.22)

NETLENDFnfc = NETLENDnfc+DISC NETLENDnfc (NFC.23)

Central Bank The Central Bank only collects interest on the stocks of ad-
vances lent to banks, and on the stocks of government bonds and foreign
liabilities it holds (CB.01). We assumed that all this interest streams are
passed to the government sector (CB.02), so that the net lending position
of the Central Bank is zero.

INTRcb = (radvt ·ADVt−1

+ rbt ·Bcb,t−1 + rft · Fcb,t−1)
(CB.01)

OTCPcb = INTRcb (CB.02)

Financial corporations As before, Financial Corporations profits (opsfc) from
production are determined by their profit share in total profits (FC.01).
Adding the incomes from capital described in Section 4.2.2 yields primary
income (Y Pfc) in (FC.02).

OPSfc = πfc ·OPS (FC.01)

Y Pfc = OPSfc + (INTRfc +DIV Rfc

+KYNETfc)− (INTPfc +DIV Pnfc)
(FC.02)

INTRfc = (rblcct ·BLCCt−1 + rblmot ·BLMOt−1 + rblfirmst ·BLFIRMSt−1

+ rbt ·Bfc,t−1 + rft · Ffc,t−1)−DISC INTRfc

(FC.03)

DIV Rfc = (ren · ENfc,t−1) +DISC DIV Rfc (FC.04)

KYNETfc = KINCO Rfc −KINCO Pfc

+REINV FDI Rfc −REINV FDI Pfc
(FC.05)
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INTPfc = (radvt ·ADVt−1 + rdepst ·DEPSt−1

+ rbbt ·BBt−1)−DISC INTPfc
(FC.06)

DIV Pfc = (reb · EBt−1) (FC.07)

Adding the other current net transfers (OTCNfc), and deducting the
direct taxes paid (TAXPfc) gives banks disposable income in (FC.08).

Y Dfc = Y Pfc +OTCNfc − TAXPfc (FC.08)

OTCNfc = OTCN TOTfc +BENRfc −BENPfc (FC.09)

TAXPfc = θdtfc · opsfc (FC.10)

Financial Corporations savings (SAVfc) are the result of the addition to
disposable income of the revaluations in pension entitlements (FC.11).
The variations in pension entitlements are given by an exogenous ratio
times the total payments in Pensions (FC.12).

SAVfc = Y Dfc + PENSRfc (FC.11)

PENSRfc = ratiopensrfc · PENSPAYM (FC.12)

Finally, banks net lending position (NETLENDfc in FC.13) is obtained
by adding (subtracting) the transactions related to taxes and transfers
on capital accounts (TRKTAXPfc and TRKO GF ), and subtracting in-
vestments in real assets, split as usual between Gross Fixed Capital for-
mation (GFCFfc), changes in inventories (DINVfc) and the acquisitions
of non-produced non-financial assets (OTHDNAfc). Following what we
said in 4.2.5, banks investment in machinery and non-residential dwellings
are given by an exogenous ratio (FC.16), while the changes in inventories
depends on exogenous shares in total changes in inventories (FC.17), re-
spectively.

NETLENDfc = SAVfc + (TRKO GF +NTRKfc − TRKTAXPfc)
−GFCFfc −DINVfc −OTHDNAfc
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(FC.13)

TRKO GF = TRKO Rfc (FC.14)

NTRKfc = −TRKO Pfc (FC.15)

GFCFfc = ratiogfcffc · (gfcf m+ gfcf nr) (FC.16)

DINVfc = ratiodinvFC · dinv (FC.17)

NETLENDFfc = NETLENDfc +DISC NETLENDfc

−NETLENDFcb
(FC.18)

Government The public sector income from production (GVT.01) is the out-
come of the indirect taxes collected (indtax) and the profits generated in
production (opsgvt), and subsidies to production payments (subsgvt). Fol-
lowing the description made in 4.2.1, both the indirect taxes and the subsi-
dies paid by the government are computed residually from total payments
after deducting foreign institutions receipts in (GVT.02) and GVT.03.

INCPgvt = INDTgvt − SUBSgvt +OPSgvt (GVT.01)

INDTgvt = INDTAX − INDTrow (GVT.02)

SUBSgvt = SUBS − SUBSrow (GVT.03)

OPSgvt = πgvt ·OPS (GVT.04)

To incomes from production, we add the transaction in capital incomes
defined in 4.2.2, so to get to Government disposable income. Again, we
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report here the equations, while we refer the reader to the mentioned sec-
tion for the descriptive details. Thus:

Y Pgvt = (OPSgvt + INDTgvt)− (SUBSgvt) + (INTRgvt

(INTRgvt +DIV Rgvt +RENTLNgvt)− (INTPgvt)
(GVT.05)

INTRgvt = (rdepst ·DEPSgvt,t−1)−DISC INTRgvt (GVT.06)

DIV Rhh = (rent · ENgvt,t−1) +DISC DIV Rgvt (GVT.07)

RENTLNgvt = RENTLN Pnfc +RENTLN Phh (GVT.08)

INTPgvt = (rbt ·Bt−1)−DISC INTPgvt (GVT.09)

Government disposable income (GVT.10) is given by adding, to primary
income, direct taxes received (TAXNRgvt), social contributions collected
and the sum of other current net transfers (OTCNgvt) and Central Bank
seignorage (OTCPcb) and deducting pension payments (penspaym), as
detailed in 4.2.3.

Y Dgvt = Y Pgvt + TAXNRgvt + SOCCON

− PENSPAYM + (OTCNgvt +OTCPcb)
(GVT.10)

TAXNRgvt = (TAXPhh + TAXPDnfc

+ TAXPfc + TAXProw) +DISC TAX
(GVT.11)

SOCCON = θsc · (WAGES +MIXY +OPShh) (GVT.12)

penspaym = θpens ·WAGEU ·RETIRED (GVT.13)

OTCNgvt = OTCN TOTgvt + (BENRgvt − SOCCON)

− (BENPgvt − PENSPAYM)
(GVT.14)
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OTCPcb = INTRcb (GVT.15)

Public sector savings (ROW.13), in turn, are the result of what is left of
disposable income after the outlays in individual and collective consump-
tion (GVT.17 and GVT.18, which are determined as a fixed share in total
government expenditures G.

SAVgvt = Y Dgvt − (CONSCOLLgvt + CONSINDgvt) (GVT.16)

CONSCOLLgvt = ηccgvt · g (GVT.17)

CONSINDgvt = ηicgvt · g (GVT.18)

Finally, the net lending position of the public sector is, as before, the dif-
ference between savings and investments (GVT.19), taking into account
transfers and taxes on Capital Account (as detailed in Section 4.2.4). Gov-
ernment investments (GVT.25) and changes in inventories (GVT.26) are
both determined by exogenous ratios.

NETLENDgvt = SAVgvt + (TRKTAX Rgvt +NTRKgvt + TRKO WG

− TRKO GN − TRKO GF )−GFCFgvt −DINVgvt −OTHDNAgvt
(GVT.19)

TRKTAX Rgvt = (TRKTAX Phh

+ TRKTAX PDnfc + TRKTAX Pfc)
(GVT.20)

NTRKgvt = (TRKO Rgvt − TRKO GW )

− (TRKO Pgvt − TRKO GN − TRKO GF )
(GVT.21)

TRKO WG = TRKO Pgvt (GVT.22)

TRKO GN = TRKO Rnfc (GVT.23)
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TRKO GF = TRKO Rfc (GVT.24)

GFCFgvt = ratiogfcfgvt · gfcf g (GVT.25)

DINVgvt = ratiodinvgvt · dinv (GVT.26)

NETLENDFgvt = NETLENDgvt+DISC NETLENDgvt (GVT.27)

The Rest of the World As detailed in Section 4.2.1, the Rest of the World
collects wages and incomes from trade, indirect taxes7, interest and other
capital incomes income and returns from FDI’s, while pays interests on
the issued liabilities and dividends in the forms of FDI’s returns.

Y Prow = (MGS +XGS +DSIC TRADE) + (WAGES2ROW + INDTrow)

+ (INTRrow + FDIYrow +KYNETrow)− (INTProw + FDIYnfc)

(ROW.01)

WAGES2ROW = WB −WAGES (ROW.02)

indtrow = θiw · INDTAX (ROW.03)

INTRrow = (rdepst ·DEPSrow,t−1

+ rbt ·Brow,t−1)−DISC INTRrow
(ROW.04)

FDIYrow = DIV Rrow +REINV FDI Rrow (ROW.05)

KYNETrow = KINCORrow −KINCOProw
+DIV Rnfc −DIV Pnfc

(ROW.06)

7Which, recall, are only paid by Non-Financial Corporations.
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INTProw = (rft · Ft−1)−DISC INTProw (ROW.07)

FDIYnfc = rfdiit · FDIIt−1 (ROW.08)

To Primary incomes, we add the incomes from taxation (ROW.10 and
ROW.11) and the other transfers in current account (ROW.12) to get to
disposable income. Net lending, as usual, is determined by adding to RoW
savings the taxes paid and received and the other transfers on capital ac-
counts.

Y Drow = Y Prow+(TAXPWnfc−TAXProw)+OTCNrow (ROW.09)

TAXPWnfc = θdtwn fc ·WAGES2ROW (ROW.10)

TAXProw = θdrow ·WAGESFROW (ROW.11)

OTCNrow = −(OTCNhh+OTCNnfc+OTCNfc+OTCNgvt) (ROW.12)

SAVrow = Y Drow (ROW.13)

NETLENDrow = SAVrow + (TRKTAX PWnfc +NTRKrow

− TRKO WG)−OTHDNArow
(ROW.14)

NETLENDFrow = NETLENDrow +DISC NETLENDrow

(ROW.15)
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5.3 Modelling Financial Accounts: Portfolio choices

In this Section we will “close” all sectors Financial Accounts, defining the buffer
stocks for each asset classes and sectors. We will start from the private non-
financial sector, then we will deal with the Central bank and the financial sector,
next we will move to the Government and, finally, we will detail the foreign sec-
tor.

Households As for all other sectors, net financial assets are determined in
HH.26 by accumulating net lending (NETLEND) and net capital gains
(NKGAINS). We also measure –in HH.27 –net financial assets at historical
prices, i.e. without net capital gains, since experience for other countries
suggest that consumption responds more to this latter measure than to
the more volatile measure of financial assets at current market prices.

Table 5.1: FA - Households

Assets Liabilities
MBhh Banknotes BLCC Consumer Credit
DEPShh Bank deposits BLMO Mortgages
BBhh Bank’s debt
EBhh Banks’ equities
Bhh Government bonds
ENhh Firms’ equities
ONFAhh Other net financial assets

The end-of-period stock of banknotes held by households is estimated as
a function of consumption, and the interest rate on bank deposits (HH.28).

The stock of bank deposits is determined as the buffer stock for the house-
hold sector (HH.29), given the overall stock of net financial assets and
decisions on other financial assets and liabilities.

The demand for other financial assets is determined as portfolio adjust-
ment, although the shares of each asset in the portfolio will be rudimen-
tary - or exogenous - in the current version of the model (eqs. HH.30 to
HH.35)8.

The demand for consumer credit depends on consumption relative to in-
come, and from the interest rate on consumer credit (HH.36). The net
flow of mortgages is driven by household residential investment, the inter-
est rate on mortgages, the existing stock of mortgage debt, and mortgages

8We tried to model the share of financial assets in households portfolio with reference to
the respective rate of return. However the statistical support for this approach was weak.
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write-offs (HH.36).

NFAhh = NFAhh,t−1 +NETLENDFhh +NKGAINShh (HH.26)

NFA HPhh = NFA HPhh,t−1 +NETLENDFhh (HH.27)

MBhh = f(CONS,RDEPS) (HH.28)

DEPShh = NFAhh − (MBhh +BBhh + EB +Bhh

+ ENhh + Fhh +ONFAhh −BLCC −BLMO)
(HH.29)

OTHFAhh = NFAhh−(MBhh+DEPShh−BLCC−BLMO) (HH.30)

BBhh = ratioBBhh ·OTHFAhh (HH.31)

Bhh = ratioBhh ·OTHFAhh (HH.32)

ENhh = ratioENhh ·OTHFAhh (HH.33)

Fhh = ratioFhh ·OTHFAhh (HH.34)

ONFAhh = ratioONFAhh ·OTHFAhh (HH.35)

∆BLCC/Y Dhh = f(rblcc,∆CONS/Y Dhh) (HH.36)

V BLMO/Y Dhh = f(GFCFHH , RBLMO,BLMOWO) (HH.37)
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Non Financial Corporations Portfolio adjustments for the non-financial busi-
ness sector are meant to determine the additional demand for credit from
banks (BLFIRMS). On the asset side, the stock of bank deposits is mod-
eled as a ratio to the wage bill (NFC.25). This ratio is increasing since
the start of the Eurozone crisis, but it will be projected exogenously in
this version of the model.

Table 5.2: FA - Non Financial Corporations

Assets Liabilities
DEPSnfc Bank deposits BLFIRMS Bank loans to firms
Bnfc Government bonds EN Firms’ equities
FDIO Foreign Direct Investments FDII Foreign Direct Investments
ONFAnfc Other net financial assets

The demand for government bonds is interpreted as an additional demand
for liquid assets, and it is therefore modeled with respect to the stock of de-
posits (NFC.26). In other words, firms demand liquid assets with respect
to their current expenses on labor, splitting their liquid assets between
deposits and government bonds. In principle, a higher interest rate on
bonds relative to the rate on deposits should increase the share of bonds
in firms’ portfolio, but the data are not congruent with this prior, so that
this ratio will also be projected exogenously.

The flows of outgoing foreign direct investment (V FDIO) and incoming
foreign direct investment (V FDII) are both projected exogenously, as the
result of domestic and foreign firms strategies ruled by animal spirits (in
NFC.27 and NFC.28 respectively).

Other net financial assets (ONFAnfc) are negative and growing in size,
and therefore in the next version of the model they should deserve a better
treatment as additional sources of funding. For the time being, they are
projected exogenously (NFC.29).

New issues of equities (VEN) are projected exogenously, as an autonomous
decision of firms (NFC.30).

NFAnfc = NFAnfc,t−1+NETLENDFnfc+NKGAINSnfc (NFC.24)

DEPSnfc = ratiodepsnfc · (WBt−1) (NFC.25)

Bnfc = ratioBnfc ·DEPSnfc,t−1 (NFC.26)
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FDIO = FDIOt−1 + V FDIO + pfdio · FDIOt−1 (NFC.27)

FDII = FDIIt−1 + V FDII + pfdii · FDIIt−1 (NFC.28)

ONFANFC = ONFANFC,t−1 + V ONFANFC +NKG ONFANFC

(NFC.29)

EN = ENt−1 + V EN + pen · V ENt−1 (NFC.30)

BLFIRMS = BLFIRMSt−1 + (∆DEPSnfc + ∆Bnfc + ∆FDIO

+ ∆ONFAnfc −∆NFAnfc)−∆EN −∆FDII

(NFC.31)

The Central Bank The balance sheet of the Bank of Italy is simplified as
in the table. Following the current accounting conventions and the dis-
cussions we made in the previous Chapters, some operations made by the
Central Bank as part of the system of European Central Banks are treated
as operations with the Rest of the world, but the monetary liabilities in
Target2 appear as part of the liabilities of the national Central Bank.

Table 5.3: FA - Central Bank
Assets Liabilities

GOLD Gold at BoI MB = MBfc +MBhh +MBT2 Monetary Base
ADV Advances to Financial sector
Bcb Government bonds
Fcb Foreign assets
ONFAcb Other net financial assets

As discussed before, in normal times, it is reasonable to assume that the
demand for monetary base, coming from household, banks and foreign in-
stitutions, is accommodated by the Central Bank (CB.03*). The change in
the monetary base is in turn related to changes on the asset side. In such
cases, the first component would be determined by the demand for liquid-
ity coming from households, the reserve requirement needed by banks, and
that part of external imbalances which is not covered by changes in other
net assets vis-a-vis the rest of the world. However, as discussed in 4.3,
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when modeling Central Bank operations and unconventional monetary
policies in times of QE, thus, we need to make some further assumptions
on how these transmission mechanisms work.

We have seen that, with the APP programs, the European system of
Central Banks has been purchasing Treasuries and other assets from the
financial system, in exchange for monetary base, so that some components
of MB are the mirror of QE operations, rather than arising from the de-
mand for liquidity. We therefore tentatively assume that the end-of-period
stock of monetary base is determined by the asset side in the CB balance
sheet (CB.04), with net CB financial assets (NFAcb) determined exoge-
nously, but taking into account net capital gains (CB.05).

The value of gold reserves is computed taking into account the interna-
tional price of gold, while the changes in the stock, i.e. net acquisition of
gold, are treated as exogenous, and are relatively rare (CB.06). A discrep-
ancy (DISC V GOLD) is needed because the revaluation of the stock of
gold is not exactly equal to the theoretical estimate.

Changes in central bank advances (CB.07) have been split into two com-
ponents: the first one (DADVNET ) is estimated as a function of the
cost of borrowing on domestic market (SPREAD), while the second part
(DADVQE1) is exogenously given by the first QE phase (see chapter 4.

We assume that the Central Bank acquisition of government bonds is
partly given by the second phase of the QE program (DADVQE2), and
for the rest (DBCBNET ) is such that the net supply of bonds (the flow
V B) is equal to the sum of the net acquisition of bonds9. This assump-
tion does not imply that the Central Bank is purchasing Treasuries on the
primary market, nor that it is controlling the interest rate on Treasuries,
which is governed by another equation in the model, linking the interest
rate on Italian bonds to the German rate, plus a spread which depends
on financial conditions.

The net demand for foreign financial assets from the CB (V Fcb) is cur-
rently left exogenous, as well as the net change in other financial assets
(V ONFACB), while the end-of-period stocks will be given by the usual
accounting relationship.

MB = MBhh +MBfc +MBT2 (CB.03*)

MB = (GOLD +Bcb + Fcb +ONFAcb +ADV )−NFAcb (CB.04)

9We are aware that this assumption is not realistic, and that we would need to better model
the demand and supply for Government Bonds and we temporarily adopted this closure as a
short-cut.



164 CHAPTER 5. SFC QMITA

NFAcb = NFAcb,t−1 +NETLENDFcb +NKGAINScb (CB.05)

GOLD = GOLDt−1 + V GOLD+ pgold ·GOLDt−1 +DISC V GOLD

(CB.06)

ADV = ADVt−1 +DADVNET +DADVQE1 (CB.07)

DADVNET = ADVNET −ADVNETt−1 (CB.08)

ADVNET/DEPS = f(SPREAD) (CB.09)

V Bcb = DBCBNET +ADV QE2 (CB.10)

DBCBNET = V B− (V Bhh + V Bnfc + V Bfc + V Brow)−ADV QE2

(CB.11)

Bcb = Bcb,t−1 + V Bcb + pb ·Bcb,t−1 +DISC V Bcb (CB.12)

Fcb = Fcb,t−1 + V Fcb + pf · Fcb,t−1 (CB.13)

ONFAcb = ONFAcb,t−1 + V ONFAcb +NKG ONFAcb (CB.14)

Financial corporations We follow Godley-Lavoie (2007) in assuming that
banks fulfill the demand for loans from household and non-financial firms,
and adjust their level of reserves accordingly, with the Central bank ac-
commodating. The model becomes more complex when QE starts, since
banks will adapt their portfolio whenever cheap credit is available from
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QE Central bank operations.

Table 5.4: FA - Financial Corporations

Assets Liabilities
MBfc Deposits at CB DEPS Deposits
BLCC Consumer credit ADV Central Bank advances
BLMO Mortgages BB Banks’ securities
BLFIRMS Loans to firms EB Banks’ equities
Bfc Government bonds
ENfc Firms’ equities
Ffc Foreign assets
ONFAfc Other net financial assets

The monetary base on the asset side of banks’ balance sheet (MBfc) is
split into two components (FC.01): the reserve requirement (MB CRfc),
which vary with the reserve ratio to deposits (coefres), and the share of
sight deposits on total deposits (coefsdeps, eq.FC.02), and the residual
liquidity (MB Ofc). Residual liquidity may be driven, on the one hand,
by the demand for excess liquidity connected to financial instability, but
on the other it has been the outcome of unconventional monetary policy
(QE). As the ECB buys government bonds and other financial assets from
banks, in exchange for liquidity, the banking sector as a whole cannot
but accumulate such liquidity, when there are no prospects for profitable
loans. We therefore model the ’excess’ stock of monetary base (MB Ofc)
as the residual in banks’ portfolio adjustment (FC.03). As discussed in
Chapter 4, this increase in excess reserves translates mechanically into a
worsening of the overall Target2 balance, since most of QE operations in-
volve cross-border transactions.

As discussed above, consumer credit, mortgages and loans to firms are
all supplied by banks on demand. For firms equities, we assume that the
financial sector is the residual buyer, although this has no implication on
how the market price of equities is determined in the model.The issues
of new Bank equities (V EB), in turn, are projected exogenously as an
independent decision of Banks (FC.24), and we assumed that the supply
of equities is matched by households demand.

We model the Banks’ demand for Government bonds estimating the flow
as a function of our (SPREAD) measure and the acquisition of bond
related to the second phase of QE (DADVQE2) (NFC.30 and NFC.31).
With respect to the demand for foreign assets (Ffc), we model the flow
V Ffc as a function of the interest rate on government bonds (rB) and the
spread between Italian and German Treasuries (SPREAD), the (changes
in) exchange rate against the US $ (xrit us) and the implicit rate of return
on foreign assets (rf ).
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Finally, as for all other sectors, the net change in other financial assets
(V ONFAfc) will be left exogenous, and the end-of-period stocks will be
given by the usual accounting relationship.

MBfc = MB CRfc +MB Ofc (FC.19)

MB CRfc = coefres · coefsdeps ·DEPS (FC.20)

∆MB Ofc = ∆(NFAfc)−∆(BLCC +BLMO +BLFIRMS +Bfc

+ ENfc + Ffc +ONFAfc) + ∆(FC liab)−∆(MB CRfc)

(FC.21)

V ENfc = V EN − (V ENhh + V ENgvt) (FC.22)

ENfc = ENfc,t−1 + V ENfc + pen · ENfc,t−1 (FC.23)

EB = EBt−1 + V EB + peb · EBt−1 (FC.24)

Bfc = Bfc,t−1 + V Bfc + pb ·Bfc,t−1 (FC.25)

V Bfc = f(SPREAD,DADV QE2) (FC.26)

Ffc = Ffc,t−1 + V Ffc + pf · Ffc,t−1 +DISC V Ffc (FC.27)

V Ffc = f(rB , SPREAD, xrit us/xrit ust−1 , r
f ) (FC.28)

ONFAfc = ONFAfc,t−1 + V ONFAfc +NKG ONFAfc (FC.29)
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Government Regarding the Government sector, its operations are quite straight-
forward when compared to those discussed above.

Table 5.5: FA - Government

Assets Liabilities
DEPSgvt Deposits B Government bonds
ENgvt Firms’ equities
ONFAgvt Other net financial assets

Indeed the government holds deposits, mainly to pay out wages to public
employees, and the flows are estimated as a function of government ex-
penditures over deposits (GVT.28 and GVT.29)10. We assumed that the
government buys all the residual shares of domestic firms (GVT.30 and
GVT.31) while other net financial assets are, as usual, left exogenous. It
issues new bonds to cover the sum of the public Deficit (GVT.33).

DEPSgvt = DEPSgvt,t−1 + V DEPSgvt +DEPS WOgvt (GVT.28)

V DEPSgvt = f(G) (GVT.29)

V ENgvt = V EN − (V ENhh + V ENfc) (GVT.30)

ENgvt = ENgvt,t−1 + V ENgvt + pen · ENgvt,t−1 +DISC V ENgvt

(GVT.31)

ONFAgvt = ONFAgvt,t−1+V ONFAgvt+NKG ONFAgvt (GVT.32)

V B = −NETLENDFgvt + V DEPSgvt + V ENgvt + V ONFAgvt

(GVT.33)

10We computed an exogenous components for Deposits write-offs so as to offset the discrep-
ancies between the flow and stock measures.
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Rest of the World We have finally arrived to the discussion of the foreign
sector. At this stage of model development, we decided to treat the foreign
sector as the residual buyer for most of our assets. This aspect will have
to be improved in future releases. The rest of the world holds deposits
of domestic banks as liquidity for trade (ROW.16). It buys the residual
supply of domestic Banks’ securities (ROW.17), while the acquisition of
new government bonds V BROW is currently left exogenous (ROW.18).
Moreover, we assumed that the demands for foreign assets coming from
the domestic sectors are completely matched (ROW.19).

Table 5.6: FA - RoW
Assets Liabilities

MBT2 Monetary Base GOLD Gold
DEPSrow Deposits FDIO Foreign Direct Investment
BBrow Banks’ securities F Foreign liabilities
Brow Government bonds
FDII Foreign Direct Investment
ONFArow Other net financial assets

Finally, other net financial assets of the rest of the world are determined
as the sum of all other sectors ONFA’s (ROW.20), while the buffer stock
is represented here by the Target2 balance MBT2 (ROW.21).

DEPSrow = ratiodepsrow · 4 · (XGS +MGS) (ROW.16)

BBrow = BB −BBHH (ROW.17)

V Brow = d(Brow − pb ·Brow,t−1)−DISC V Brow (ROW.18)

V F = V Fhh + V Ffc + V Fcb (ROW.19)

ONFArow = −(ONFAhh +ONFAnfc

+ONFAfc +ONFAcbONFAgvt)
(ROW.20)

MBT2 = NFArow − (DEPSrow +BBrow

+Brow + FDII +ONFArow) + (GOLD + FDIO + F )

(ROW.21)
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5.4 Estimations

In this Section, we will describe the main stochastic equations of the model. As
we said previously, the model contains over 400 variables, of which 253 endoge-
nous, and 43 stochastic equations. The latter are divided between equations
describing the demand block (i.e. consumption, investments and trade), inter-
est rates and rates of return, asset prices and deflators, and the stocks and flows
of financial assets (i.e. asset demand).

When working with such large models, some methodological remarks regard-
ing the estimation strategy are needed.

As for the discussion we made in Chapter 3 and 4, also the number of stochas-
tic equations and how these are modeled will impact the complexity, tractability
and overall model dynamics. In this sense, the choices one makes regarding how
many behaviors need to be modeled have to be “pragmatic”. Regarding house-
holds portfolio choices set up in Section 5.3, for example, we decided to only
model the demand for money and loans, leaving all other demand for assets
determined by exogenous ratios or by other sectors equations. This not only
simplifies our model in terms of the number of equations needed, but also eases
the analysis of the results in terms of the main transmission channels. However
this comes at some costs. Of course a higher level of detail regarding financial
behaviors would improve the “realism” of the model. As we showed in Sec-
tion 3.2, some of these variables present structural breaks, some others exhibit
strange or highly unpredictable patterns. All these issues, together with the
high number of variables, most of which are cointegrated, makes the estima-
tions “trickier”.

Our estimation strategy, thus, is led by the same “pragmatic” approach that
we used since the beginning. We will prefer “simplicity”, in terms of both the
number of variables entering the regressions and their “system-wide” implica-
tions, over “complexity” and statistical robustness. Moreover, as we said many
times, this is a somewhat “circular” methodology, in the sense that one goes
back and forth in estimating relations and checking the implications with simu-
lation exercises, modifying and reshaping the single equations in order to have
meaningful, a more realistic, results.

We use cointegration techniques and Vector Error Correction Models, when-
ever possible, to estimate both “long” and “short-run” parameters for our equa-
tions11. These parameters, which act as long-run attractors, are in some way
connected to our discussion of a stock-flow “norm” dictating the behaviors of
an economic system. In general, we will thus first search for the order of inte-
gration using Unit Root Tests and then use the appropriate techniques to get to
the final estimated equation. We will resort to Dummy Variables (dumx from
now on) only if these are needed to eliminate outliers which severely reduce the
variance of our estimators, or to model structural breaks.

The next Sections illustrates the main stochastic equations and the estima-

11A detailed description of the econometric methodology will be given in Appendix C.
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tion results12.

5.4.1 The Production block: Consumption, Investments
and Trade

We start from the Demand side of GDP . From Section 4.2.1, recall that gdp,
in real terms13, is split between consumption (cons), investments (gfcf) and
changes in inventories (dinv), government expenditures (g), imports (mgs) and
exports (xgs). We added a discrepancy variable to link GDP at nominal and
current prices. We thus have:

gdp = cons+ gfcf + dinv + g +mgs− xgs+ gdpk res

As we said in Section 5.2, in the short-run, the rate of growth of consump-
tion (EQ. CONSK) depends positively on current disposable income Y Dhh and
changes in domestic share prices spit and negatively on the interest rate on
short-term loans to households rblcc. The choice to use current disposable in-
come instead of a lagged variable is led by the finding, when estimating the
VECM, of the presence of a unique cointegrating vector and the weak exogene-
ity of income. The long-run reaction (EQ. CONSK CE), in turn, is given by
a consumption function which depends on disposable income and total wealth,
split between net financial wealth and housing:

dlog(cons) = acons1 · cons ce/const−1 + acons2 · dlog(const−1)

+ acons3 · dlog(const−3) + acons4 · dlog(
Y Dhh

pcons
)

+ acons5 · dlog(spit) + acons6 · rblcc + acons0

(EQ. CONSK)

d(cons cet) = acons ce1 · const−1 + acons ce2 · Y Dt−1

pconst−1

+ acons ce3 · (KHKt−1 +
NFA HPhh,t−1

pcons
) + acons ce4 · d(const−1)

+ acons ce5 · d(
Y Dhh,t−1

pconst−1

) + acons ce6 · d(KHKt−2

+
NFA HPhh,t−2

pconst−1

) + acons ce0

(EQ. CONSK CE)

Below we report the estimation output of both cons and cons ce, while the
actual/residual Graph (for all estimated variables) will be reported in Appendix
C.2. Tests on the residuals reject Auto Correlation and do not reject normality.
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Table 5.7: Real Consumption

Dependent Variable: dlog(CONSK)
Method: Least Squares
Sample (adjusted): 1999Q2 2017Q3
Included observations: 74 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(acons1 ) −0.199145 0.040489 −4.918461 0.0000
(acons2 ) 0.317901 0.091623 3.469649 0.0009
(acons3 ) 0.289254 0.086115 3.358909 0.0013
(acons4 ) 0.103860 0.034372 3.021654 0.0036
(acons5 ) −0.000737 0.000360 −2.045778 0.0447
(acons6 ) 0.012139 0.004828 2.514192 0.0143
(acons0 ) 0.003559 0.001630 2.183641 0.0325

R-squared 0.635054 Mean dependent var 0.000999
Adjusted R-squared 0.602373 S.D. dependent var 0.005499
S.E. of regression 0.003468 Akaike info criterion −8.400810
Sum squared resid 0.000806 Schwarz criterion −8.182858
Log likelihood 317.8300 Hannan-Quinn criter. −8.313867
F-statistic 19.43149 Durbin-Watson stat 2.046023
Prob(F-statistic) 0.000000
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Table 5.8: Real Consumption - VECM

Vector Error Correction Estimates
Sample (adjusted): 1999Q3 2017Q3
Included observations: 73 after adjustments
Standard errors in ( ) & t-statistics in [ ]

Cointegrating Eq: CointEq1

(acons ce1 ) 1.000000

(acons ce2 ) −0.510892
(0.04543)
[-11.2457]

(acons ce3 ) −0.013186
(0.00341)
[-3.86543]

(acons ce0 ) −30888.02

R-squared 0.473656 0.319395 0.115182
Adj. R-squared 0.442694 0.279359 0.063134
Sum sq. resids 63115029 6.28E + 08 2.90E + 10
S.E. equation 963.4117 3038.504 20653.25
F-statistic 15.29825 7.977774 2.212988
Log likelihood −602.5379 −686.3886 −826.2936
Akaike AIC 16.64487 18.94215 22.77517
Schwarz SC 16.80175 19.09903 22.93205
Mean dependent 202.4918 82.82592 5824.401
S.D. dependent 1290.521 3579.319 21337.79

Determinant resid covariance (dof adj.) 3.31E + 21
Determinant resid covariance 2.68E + 21
Log likelihood −2111.596
Akaike information criterion 58.34509
Schwarz criterion 58.90986
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We then move to investment. In our model, we have households investment
in housing, gfcf h, and the firms investments in physical capital gfcfTOT ,
which is later split among investment in machinery (gfcf m) and non-residential
buildings (gfcf nr) through an exogenous (fixed) ratio. We start from the
households sector.

In the short-run, the changes in real investments in new houses (EQ. GFCF KH)
reacts negatively to the existing stock of buildings KH and the interest rate on
mortgages rblmo and positively to the changes in disposable income in terms
of the price of investments in new houses. We added three dummies to bet-
ter capture major trends. Still, however (as it is clear from the Actual/Fitted
graph in Appendix C.2), we only keep track of the underlying trend, but this
specification for housing investments would benefit from further investigation.

dlog(gfcf h) = agfcfh1 · log(gfcf h) + agfcfh2 · log(
Y Dhh,t−1

pgfcfht−1

)

+ agfcfh3 · log(kh) + agfcfh4 · rblmo + agfcfh5 · dum1“2006q4”

+ agfcfh6 · dum2“2008q1” + agfcfh7 · dum3“2012q1” + agfcfh0

(EQ. GFCF KH)

Turning to non-financial corporations, the growth rate of real investments in
machinery (relative to the existing stock) (EQ. GFCF KM) is driven by an ac-
celerator effect connected to changes in demand and to the flows of profits net of
dividends paid (an effect which is rather puzzling) and negatively to the interest
rate on loans to firms. As we said before, firms’ investment in non-residential
buildings are computed residually through an exogenous (fixed) ratio in total
firms’ investments. Residuals diagnostics reject AC while do not reject normal-
ity.

log(
gfcf m

kmt−1
) = agfcfm1 · log(

gfcf mt−2

KMKt−2
) + agfcfm2 · log(

gdpt−1

KMKt−2
)

+ agfcfm3 · opsnfc,t−1 −DIV Pnfc,t−1)

(kmt−2 + knrt−2)− rblfirms/100

+ agfcfm4 · DIV Pnfc,t−1

kmt−2 + knrt−2
+ agfcfm0

(EQ. GFCF KM)

We then have the changes in inventories. We estimate the NIPA mea-
sure of the changes in inventories as a stock-flow adjustment towards a stable
inventories-to-GDP ratio. We also link in (EQ. DINVK2) the sectoral account

12The rest of the estimation outputs are displayed in Appendix C.1.
13In this subsection, we will denote variables in real terms with lowercase letters labels. A

description of prices and deflators is given later.
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Table 5.9: Real Investments in Housing

Dependent Variable: dlog(GFCFK H)
Method: Least Squares
Sample (adjusted): 1999Q2 2017Q3
Included observations: 74 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(agfcfh1 ) −0.053667 0.025590 −2.097159 0.0398

(agfcfh2 ) 0.152570 0.082802 1.842588 0.0699

(agfcfh3 ) −0.219516 0.065183 −3.367693 0.0013

(agfcfh4 ) −0.011486 0.002975 −3.860208 0.0003

(agfcfh5 ) 0.058256 0.014479 4.023403 0.0002

(agfcfh6 ) 0.057149 0.014870 3.843124 0.0003

(agfcfh7 ) −0.050960 0.014348 −3.551790 0.0007

(agfcfh0 ) 1.894243 1.624698 1.165904 0.2478

R-squared 0.575377 Mean dependent var −0.000866
Adjusted R-squared 0.530342 S.D. dependent var 0.020617
S.E. of regression 0.014129 Akaike info criterion −5.579383
Sum squared resid 0.013175 Schwarz criterion −5.330295
Log likelihood 214.4372 Hannan-Quinn criter. −5.480019
F-statistic 12.77602 Durbin-Watson stat 2.131150
Prob(F-statistic) 0.000000
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Table 5.10: Real Investments in Machinery

Dependent Variable: log( gfcf mkmt−1
)

Method: Least Squares
Sample (adjusted): 2005Q3 2017Q3
Included observations: 49 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(agfcfm1 ) 0.680262 0.089574 7.594413 0.0000

(agfcfm2 ) 0.374259 0.149924 2.496332 0.0164

(agfcfm3 ) 1.118853 0.326804 3.423615 0.0013

(agfcfm4 ) 4.964469 1.854503 2.676981 0.0104

(agfcfm0 ) −0.783275 0.231274 −3.386775 0.0015

R-squared 0.939900 Mean dependent var −2.936037
Adjusted R-squared 0.934437 S.D. dependent var 0.083491
S.E. of regression 0.021378 Akaike info criterion −4.756444
Sum squared resid 0.020109 Schwarz criterion −4.563401
Log likelihood 121.5329 Hannan-Quinn criter. −4.683203
F-statistic 172.0294 Durbin-Watson stat 1.928426
Prob(F-statistic) 0.000000

measure of changes in inventories with the NIPA definition14.

dinv

gdp
= adinv1 · dinvt−1

gdpt−1
+ adinv2 · invt−1

GDPKt−1
+ adinv0 (EQ. DINVK)

dinv2

gdp
= adinv21 · dinv

gdp
+ adinv22 · dinvt−1

gdpt−1
+ adinv20 (EQ. DINVK2)

Since the government expenditures component G is left exogenous, we may
directly step towards the trade block of Demand which, at the current stage
of model development, we decided to keep as simple as possible. Starting from
imports, the change in the growth rate depends, in the short-run, positively
on domestic demand and negatively on relative prices and, in the long-run, on
domestic demand. We also added a dummy for a structural break occurring in
the second quarter of 2009.

14Inventories, in National Accounts, are obtained residually, and are not a good indicator
for inventories in theoretical models. Therefore we used a simple approach which ensures
convergence to a stable stock-flow ratio of inventories-to-GDP. In future developments of the
model, we will try to verify if inventories can be treated as a buffer when expectations on
demand are introduced.
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Table 5.11: Real Changes in Inventories

Dependent Variable: dinv
gdp

Method: Least Squares
Sample (adjusted): 1996Q2 2017Q3
Included observations: 86 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(adinv1 ) 0.493212 0.084167 5.859890 0.0000
(adinv2 ) −0.099075 0.023458 −4.223432 0.0001
(adinv0 ) 0.036194 0.008294 4.363786 0.0000

R-squared 0.460326 Mean dependent var 0.003152
Adjusted R-squared 0.447322 S.D. dependent var 0.005106
S.E. of regression 0.003796 Akaike info criterion −8.275703
Sum squared resid 0.001196 Schwarz criterion −8.190086
Log likelihood 358.8552 Hannan-Quinn criter. −8.241246
F-statistic 35.39830 Durbin-Watson stat 2.006469
Prob(F-statistic) 0.000000

Table 5.12: Real Changes in Inventories - NIPA

Dependent Variable: dinv2
gdp

Method: Least Squares
Sample (adjusted): 1996Q2 2017Q3
Included observations: 86 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(adinv21 ) 1.017286 0.060635 16.77724 0.0000
(adinv22 ) −0.163071 0.060921 −2.676776 0.0090
(adinv20 ) −0.002336 0.000306 −7.636014 0.0000

R-squared 0.812576 Mean dependent var 0.000337
Adjusted R-squared 0.808060 S.D. dependent var 0.005275
S.E. of regression 0.002311 Akaike info criterion −9.267964
Sum squared resid 0.000443 Schwarz criterion −9.182347
Log likelihood 401.5224 Hannan-Quinn criter. −9.233507
F-statistic 179.9233 Durbin-Watson stat 1.519808
Prob(F-statistic) 0.000000
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dlog(mgs) = amgs1 · log(mgst−1) + amgs2 · log(gdpt−1) + amgs3 · dum4“2009q2” · log(gdpt−1)

+ amgs4 · log
(
pmgst−1

pgdpt−1

)
+ dlog(gdpt−1,t−2) + amgsk0

(EQ. MGSK)

Table 5.13: Real Imports of Goods and Services

Dependent Variable: dlog(mgs)
Method: Least Squares
Sample (adjusted): 1996Q4 2017Q3
Included observations: 84 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(amgs1 ) −0.193061 0.052344 −3.688344 0.0004
(amgs2 ) 0.419260 0.160539 2.611583 0.0108
(amgs3 ) 0.002182 0.000616 3.541314 0.0007
(amgs4 ) −0.173895 0.042497 −4.091907 0.0001
(amgs5 ) 1.451850 0.293930 4.939434 0.0000
(amgs6 ) 0.760155 0.316108 2.404730 0.0186

(amgsk0 ) −3.189731 1.499084 −2.127786 0.0366

R-squared 0.569990 Mean dependent var 0.007220
Adjusted R-squared 0.536483 S.D. dependent var 0.022568
S.E. of regression 0.015365 Akaike info criterion −5.433815
Sum squared resid 0.018178 Schwarz criterion −5.231247
Log likelihood 235.2202 Hannan-Quinn criter. −5.352385
F-statistic 17.01095 Durbin-Watson stat 1.838369
Prob(F-statistic) 0.000000

With respect to Exports, in light of the importance that export dynamics
have always had for the Italian economic performance, we decided to model
separately the exports of goods xg and services xs. The determinants are found
to be the same, with the change in the growth rate of exports in goods (or
services) depending positively on foreign demand LWDEM and negatively on
the competitivity index COMP IT . Estimation outputs are reported below.

dlog(xg) = axg1 · log(xgt−1) + axg2 · LWDEMt−1 + axg3 · dlog(xgt−1)

+ axg4 · d(LWDEM) + axg5 · d(LWDEMt−1) + axg6 · log(COMP ITt−1)

+ axg7 · dlog(COMP IT ) + axg0
(EQ. XGK)
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dlog(xs) = axs1 · log(xst−1) + axs2 · LWDEMt−1 + axs3 · dlog(xst−1)

+ axs4 · d(LWDEM) + axs5 · d(LWDEMt−1) + axs6 · log(COMP ITt−1)

+ axs7 · dlog(COMP IT ) + axs0

(EQ. XSK)

Table 5.14: Real Exports of Goods

Dependent Variable: dlog(xg)
Method: Least Squares
Sample (adjusted): 1996Q3 2017Q3
Included observations: 85 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(axg1 ) −0.156626 0.037890 −4.133734 0.0001
(axg2 ) 0.196949 0.040036 4.919264 0.0000
(axg3 ) −0.262201 0.097059 −2.701442 0.0085
(axg4 ) 2.713977 0.453082 5.990039 0.0000
(axg5 ) 2.759808 0.626883 4.402431 0.0000
(axg6 ) −0.146058 0.049499 −2.950744 0.0042
(axg7 ) −0.373361 0.122722 −3.042317 0.0032
(axg0 ) 0.991829 0.302459 3.279217 0.0016

R-squared 0.755390 Mean dependent var 0.006458
Adjusted R-squared 0.733153 S.D. dependent var 0.026340
S.E. of regression 0.013607 Akaike info criterion −5.667140
Sum squared resid 0.014256 Schwarz criterion −5.437243
Log likelihood 248.8534 Hannan-Quinn criter. −5.574669
F-statistic 33.96953 Durbin-Watson stat 2.109382
Prob(F-statistic) 0.000000

5.4.2 Wages and Productivity

In this section we will estimate the equations related to the Labor Market. First,
recalling the discussion we made in Section 4.4, we need here to estimate three
distinct equations: one defining the ratio between the number of (unintended)
part time workers (rationpti) and total employees, another for the average unit
monetary wage (wageu) and, finally, one for productivity (prod).

Starting from the former, the changes in the ratio between unintended part
time and total workers is estimated against its lagged level and the unemploy-
ment rate (both at their previous year levels), and on their differences. We also
added a deterministic “TREND” and an IV for 2015q3. Residual Diagnostics
reject AC. Normality is not rejected. We thus have:
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Table 5.15: Real Exports of Services

Dependent Variable: dlog(xg)
Method: Least Squares
Sample (adjusted): 1996Q3 2017Q3
Included observations: 85 after adjustments
Huber-White-Hinkley (HC1) heteroskedasticity consistent standard errors
and covariance

Variable Coefficient Std. Error t-Statistic Prob.

(axs1 ) −0.181444 0.058280 −3.113331 0.0026
(axs2 ) 0.078539 0.031425 2.499211 0.0146
(axs3 ) −0.270205 0.111910 −2.414488 0.0181
(axs4 ) 2.667270 0.563716 4.731581 0.0000
(axs5 ) 1.651455 0.518252 3.186586 0.0021
(axs6 ) −0.207856 0.113970 −1.823777 0.0721
(axs7 ) −0.523411 0.224095 −2.335662 0.0221
(axs0 ) 2.161733 0.634718 3.405817 0.0011

R-squared 0.469203 Mean dependent var 0.004106
Adjusted R-squared 0.420949 S.D. dependent var 0.032876
S.E. of regression 0.025017 Akaike info criterion −4.449142
Sum squared resid 0.048190 Schwarz criterion −4.219246
Log likelihood 197.0885 Hannan-Quinn criter. −4.356671
F-statistic 9.723549 Durbin-Watson stat 1.977040
Prob(F-statistic) 0.000000 Wald F-statistic 16.34297
Prob(Wald F-statistic) 0.000000
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d(rationpti) = lmnpti
1 · rationptit−4 + lmnpti

2 · urt−4 + lmnpti
3 ·@TREND

+ lmnpti
4 · d(rationptit−1 + lmnpti

5 · d(ur) + lmnpti
6 · d(urt−1)

+ lmnpti
7 · dum5“2015q3” + lmnpti

0

(EQ. RATIO NPTI)

Table 5.16: Ratio of Part Time Workers in Total Employment

Dependent Variable: d(rationpti)
Method: Least Squares
Sample (adjusted): 2005Q1 2017Q3
Included observations: 51 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(lmnpti
1 ) −0.436622 0.115390 −3.783887 0.0005

(lmnpti
2 ) 0.235699 0.067104 3.512422 0.0011

(lmnpti
3 ) 0.000463 0.000132 3.517727 0.0010

(lmnpti
4 ) −0.342244 0.109760 −3.118129 0.0032

(lmnpti
5 ) 0.407830 0.090417 4.510573 0.0000

(lmnpti
6 ) 0.360218 0.090537 3.978697 0.0003

(lmnpti
7 ) 0.007566 0.001639 4.615883 0.0000

(lmnpti
0 ) −0.062379 0.018200 −3.427405 0.0014

R-squared 0.629251 Mean dependent var 0.001341
Adjusted R-squared 0.568896 S.D. dependent var 0.002277
S.E. of regression 0.001495 Akaike info criterion −10.03015
Sum squared resid 9.61E − 05 Schwarz criterion −9.727119
Log likelihood 263.7688 Hannan-Quinn criter. −9.914353
F-statistic 10.42590 Durbin-Watson stat 1.962944
Prob(F-statistic) 0.000000

Unit nominal wages (EQ. WAGEU) are estimated with an ECM mechanism
depending on the price level and the unemployment rate in the long-run and
the changes in domestic and import prices in the short-run. We also added
two dummy variables, one for 2003q3 and one for 2005q4. Residual Diagnostics
reject AC. Normality is not rejected.

dlog(wageu) = lmwag
1 · log(wageut−1)− log(pfoit−1) + lmwag

2 · urt−1 + lmwag
3 · dlog(wageut−1)

+ lmwag
4 · dlog(pfoit−1 + lmwag

5 · dlog(pmgs) + lmwag
6 · dum6“2003q3”

+ lmwag
7 · dum7“2005q4” + lmwageu

0

(EQ. WAGEU)
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Table 5.17: Average Monetary Unit Wages

Dependent Variable: dlog(wageu)
Method: Least Squares
Sample (adjusted): 1999Q3 2017Q3
Included observations: 73 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(lmwag
1 ) −0.152910 0.033375 −4.581521 0.0000

(lmwag
2 ) −0.266861 0.055137 −4.840000 0.0000

(lmwag
3 ) −0.331232 0.075591 −4.381902 0.0000

(lmwag
4 ) −0.650246 0.288401 −2.254657 0.0275

(lmwag
5 ) 0.081981 0.043877 1.868439 0.0662

(lmwag
6 ) 0.027568 0.006026 4.574903 0.0000

(lmwag
7 ) 0.037095 0.005994 6.188789 0.0000

(lmwageu
0 ) −0.377107 0.085654 −4.402671 0.0000

R-squared 0.629369 Mean dependent var 0.004944
Adjusted R-squared 0.589455 S.D. dependent var 0.009222
S.E. of regression 0.005909 Akaike info criterion −7.321549
Sum squared resid 0.002270 Schwarz criterion −7.070540
Log likelihood 275.2365 Hannan-Quinn criter. −7.221517
F-statistic 15.76811 Durbin-Watson stat 1.742164
Prob(F-statistic) 0.000000
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Finally, we have the equation describing the changes in the growth rate of
productivity (EQ. PROD). This is estimated as a function of real GDP, the
export share in GDP and our dummy for the euro (DUMEURO). The error
correction term (l3) and related parameters are estimated with a VECM with
one lag over the whole sample, and (servshare) stands for the share of services
in value added. AC is rejected by residual diagnostics, Normality is not. Output
is reported below.

dlog(prod) = lmprod
1 · dlog(GDPKt−1) + lmprod

2 · dlog(GDPKt−4)

+ lmprod
3 ·DUMEURO · (log(prodt−1) + lmprod

b1 · log(servsharet−1)

+ lmprod
b2 · log(GDPKt−1) + lmprod var

0 ) + lmprod
4 · dlog

(
XGSKt−1

GDPKt−1

)
+ lmprod

0

(EQ. PROD)

where lmprod
b1 = +0.879520658273, lmprod

b2 = −0.176856938416, and lmprod var
0 =

−0.319885503781.

Table 5.18: Productivity

Dependent Variable: DLOG(PROD)
Method: Least Squares
Sample (adjusted): 1997Q2 2017Q3
Included observations: 82 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(lmprod
1 ) 0.300701 0.107118 2.807189 0.0063

(lmprod
2 ) −0.216927 0.089882 −2.413454 0.0182

(lmprod
3 ) −0.238835 0.081449 −2.932322 0.0044

(lmprod
4 ) 0.092350 0.040891 2.258426 0.0267

(lmprod
0 ) −0.000758 0.000677 −1.120827 0.2658

R-squared 0.335345 Mean dependent var 0.000115
Adjusted R-squared 0.300817 S.D. dependent var 0.006824
S.E. of regression 0.005706 Akaike info criterion −7.435685
Sum squared resid 0.002507 Schwarz criterion −7.288934
Log likelihood 309.8631 Hannan-Quinn criter. −7.376767
F-statistic 9.712381 Durbin-Watson stat 1.994673
Prob(F-statistic) 0.000002
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5.4.3 Prices and Deflators

We now have to detail the specifications for a number of equations describing
price formation. We need to estimate, first, a deflator for consumption, that we
will use to compute the purchasing power of disposable income and wealth and,
then, to specify the behaviors of domestic inflation, import and export prices
(for goods and services) and, finally, the effects that these have on the country’s
international competitiveness. As before, outputs ore reported along with the
equations, while Graphs for residuals are displayed in Appendix C.2.

Domestic Prices To increase the coherence of the model to the official index
for inflation, we model the price level using the price index of the repre-
sentative basket of goods for blue-collars. We adopt an ECM mechanism
where these price indexes depend, in the long-run, from ULC and the in-
direct tax rate θi.

dlog(pfoi) = bpfoi1 · (log(pfoi) + bpfoib1 · log
(
wageut−1

prodt−1

)
+ bpfoib2 · θit−1

+ bpfoi var0 ) + bpfoi2 · dlog(pfoit−1 + bpfoi3 · d(θi) + bpfoi4 · d(θit−1) + bpfoi0

(EQ. PFOI)

where the parameters bpfoib1 = −0.704206706967, bpfoib2 = −3.08307653954,

and bpfoi var0 = −4.81942562745 are estimated with a VAR with one lag
over the whole sample.

Consumption Deflator The deflator for consumption pcons, is linked to our
main price index through an ECM mechanism with a long-run elasticity of
unity. We included a dummy for 2009q1, which is found to be statistically
significant. Residuals are Normal, and AC is rejected. Estimation output
is reported below.

dlog(pcons) = bpcons1 · (log(pconst−1 )− log(pfoit−1)) + bpcons2 · dlog(pfoit−1)

+ bpcons3 · dlog(pmgst−1 ) + bpcons4 · dum8“2009q1” + bpcons0

(EQ. PCONS)

Imports & Exports Deflators and Competitiveness We then have the im-
ports and exports prices. Starting with the former, the imports deflator
is modeled as an ECM depending from foreign prices in foreign curren-
cies (LPLC) and the exchange rate against the US$. We find Structural
break in the growth rate of import prices with the introduction of the
Euro in 1999 and we use a dummy variable for the first quarter of 2009
to account for the extraordinary drop in trade after the Financial Crisis,
which are both found to be statistically significant. Estimation output is
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Table 5.19: Domestic Inflation
Dependent Variable: dlog(pfoi)
Method: Least Squares
Sample (adjusted): 1999Q3 2017Q3
Included observations: 73 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(bpfoi1 ) −0.036293 0.020080 −1.807377 0.0751

(bpfoi2 ) 0.719204 0.085417 8.419891 0.0000

(bpfoi3 ) 0.156760 0.087955 1.782272 0.0792

(bpfoi4 ) −0.184827 0.088431 −2.090072 0.0404

(bpfoi0 ) 0.001129 0.000463 2.438050 0.0174

R-squared 0.533015 Mean dependent var 0.004383
Adjusted R-squared 0.505545 S.D. dependent var 0.003177
S.E. of regression 0.002234 Akaike info criterion −9.304022
Sum squared resid 0.000339 Schwarz criterion −9.147141
Log likelihood 344.5968 Hannan-Quinn criter. −9.241502
F-statistic 19.40371 Durbin-Watson stat 2.229335
Prob(F-statistic) 0.000000

Table 5.20: Consumption Deflator

Dependent Variable: dlog(pcons)
Method: Least Squares
Sample (adjusted): 1996Q2 2017Q3
Included observations: 86 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(bpcons1 ) −0.037907 0.017899 −2.117849 0.0373
(bpcons2 ) 0.861105 0.066520 12.94505 0.0000
(bpcons3 ) 0.048084 0.012732 3.776651 0.0003
(bpcons4 ) −0.008289 0.001785 −4.643112 0.0000
(bpcons0 ) −0.173826 0.082464 −2.107901 0.0381

R-squared 0.839971 Mean dependent var 0.004684
Adjusted R-squared 0.832068 S.D. dependent var 0.003857
S.E. of regression 0.001581 Akaike info criterion −10.00576
Sum squared resid 0.000202 Schwarz criterion −9.863063
Log likelihood 435.2476 Hannan-Quinn criter. −9.948329
F-statistic 106.2894 Durbin-Watson stat 2.113915
Prob(F-statistic) 0.000000
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reported below. Residual Diagnostics reject AC. Normality is not rejected.

dlog(pmgs) = bpmgs1 · d(LPLC) + bpmgs2 · (1−DUMEURO) · dlog(xrit ust−1 )

+ bpmgs3 · dum9“2009q1” + bpmgs4 · dlog(pmgst−1 ) + bpmgs5 · log(pmgst−1 )

+ bpmgs6 · (LPLCt−1) + bpmgs7 · log(xrit ust−1 ) + bpmgs0

(EQ. PMGS)

Table 5.21: Prices of Import Goods and Services

Dependent Variable: dlog(pmgs)
Method: Least Squares
Sample (adjusted): 1996Q3 2017Q3
Included observations: 85 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(bpmgs1 ) 2.218854 0.555930 3.991248 0.0001
(bpmgs2 ) −0.422129 0.128173 −3.293438 0.0015
(bpmgs3 ) −0.035515 0.013758 −2.581381 0.0117
(bpmgs4 ) 0.337915 0.085186 3.966805 0.0002
(bpmgs5 ) −0.105402 0.037331 −2.823453 0.0060
(bpmgs6 ) 0.077830 0.030042 2.590742 0.0115
(bpmgs7 ) −0.025120 0.011445 −2.194866 0.0312
(bpmgs0 ) −0.014692 0.004154 −3.536415 0.0007

R-squared 0.508624 Mean dependent var 0.003347
Adjusted R-squared 0.463954 S.D. dependent var 0.016900
S.E. of regression 0.012373 Akaike info criterion −5.857208
Sum squared resid 0.011788 Schwarz criterion −5.627312
Log likelihood 256.9313 Hannan-Quinn criter. −5.764737
F-statistic 11.38613 Durbin-Watson stat 2.272734
Prob(F-statistic) 0.000000

As we said previously, we model separately exports of goods from that
of services, and the same applies to their deflators15. Starting from the
former, the export deflator is modeled as an ECM depending, in the long-
run, on ULC and, from foreign prices only in the short-run. Residual
Diagnostics reject AC while normality is not rejected.

On the contrary, we find that the deflator of exports of services depends
solely on foreign prices in the long-run, while it depends also on the ex-
change rate in the short-run, with a significant effect from the introduction

15It is worth noting, however, that the price elasticities that we found need more in-depth
analysis.
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of the euro. Estimation outputs are given below.

dlog(pxg) = bpxg1 · log(pxgt−1) + bpxg2 · log(
wageut−1

prodt−1
) + bpxg3 · dlog(pxgt−1)

+ bpxg4 · d(LPLC) + bpxg0

(EQ. PXG)

dlog(pxs) = bpxs1 · log(pxst−1) + bpxs2 · LPLCt−1 + bpxs3 · dlog(pxst−1) + bpxs4 · dlog(pxst−4)

+ bpxs5 · d(LPLC) + bpxs6 · (1−DUMEURO) · dlog(xritist−1) + bpxs0

(EQ. PXS)

Table 5.22: Prices of Export Goods

Dependent Variable: dlog(pxg)
Method: Least Squares
Sample (adjusted): 1999Q2 2017Q3
Included observations: 74 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(bpxg1 ) −0.059616 0.028900 −2.062865 0.0429
(bpxg2 ) 0.033722 0.016451 2.049898 0.0442
(bpxg3 ) 0.384378 0.093945 4.091523 0.0001
(bpxg4 ) 1.084421 0.249108 4.353222 0.0000
(bpxg0 ) 0.028272 0.015724 1.797972 0.0766

R-squared 0.458441 Mean dependent var 0.003290
Adjusted R-squared 0.427047 S.D. dependent var 0.006771
S.E. of regression 0.005125 Akaike info criterion −7.644242
Sum squared resid 0.001812 Schwarz criterion −7.488562
Log likelihood 287.8369 Hannan-Quinn criter. −7.582139
F-statistic 14.60251 Durbin-Watson stat 2.249508
Prob(F-statistic) 0.000000

Finally, the index for Italian competitiveness is found to depend, from the
same index for German competitiveness and from the deflator of exports
of good in both the short and the long-run. Residuals are not AC, but
normality is rejected.

dlog(COMP it) = bcomp1 · dlog(COMP de) + bcomp2 · dlog(pxg) + bcomp3 · log(COMP itt−1)

+ bcomp4 · log(COMP det−1) + bcomp5 · log(pxgt−1) + bcompit0
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Table 5.23: Prices od Export Services

Dependent Variable: dlog(pxs)
Method: Least Squares
Sample (adjusted): 1997Q2 2017Q3
Included observations: 82 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(bpxs1 ) −0.096056 0.032673 −2.939887 0.0044
(bpxs2 ) 0.077256 0.025579 3.020311 0.0035
(bpxs3 ) 0.169987 0.082646 2.056803 0.0432
(bpxs4 ) 0.559838 0.082542 6.782442 0.0000
(bpxs5 ) 0.677360 0.124714 5.431326 0.0000
(bpxs6 ) −0.074011 0.031154 −2.375646 0.0201
(bpxg0 ) −0.002357 0.000757 −3.112404 0.0026

R-squared 0.586202 Mean dependent var 0.003929
Adjusted R-squared 0.553098 S.D. dependent var 0.004086
S.E. of regression 0.002732 Akaike info criterion −8.886378
Sum squared resid 0.000560 Schwarz criterion −8.680926
Log likelihood 371.3415 Hannan-Quinn criter. −8.803892
F-statistic 17.70795 Durbin-Watson stat 2.101065
Prob(F-statistic) 0.000000
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(EQ. IT COMP)

Table 5.24: Competitiveness

Dependent Variable: dlog(COMP it)
Method: Least Squares
Sample (adjusted): 1996Q2 2017Q3
Included observations: 86 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(bcomp1 ) 0.850521 0.051435 16.53568 0.0000
(bcomp2 ) 0.491561 0.127828 3.845473 0.0002
(bcomp3 ) −0.349408 0.042727 −8.177739 0.0000
(bcomp4 ) 0.438365 0.050674 8.650695 0.0000
(bcomp5 ) 0.185315 0.025234 7.343766 0.0000

(bcompit0 ) −0.377500 0.102292 −3.690405 0.0004

R-squared 0.837263 Mean dependent var 0.000301
Adjusted R-squared 0.827092 S.D. dependent var 0.013231
S.E. of regression 0.005502 Akaike info criterion −7.500296
Sum squared resid 0.002422 Schwarz criterion −7.329062
Log likelihood 328.5127 Hannan-Quinn criter. −7.431382
F-statistic 82.31828 Durbin-Watson stat 1.633984
Prob(F-statistic) 0.000000

5.4.4 Interest Rates and Rates of Return

We now have a number of equations describing interest rate, and implicit in-
terest rates and rates of return for our assets. These will be used to link our
variables to the main rates and variables, in order to give a system-wide dynam-
ics. Of course, most of these specifications may well be improved, but it is not
the purpose of this work to come out with the “best” econometric outcomes,
but rather to capture the major inter-relations among our sectors and overall
financial dynamics.

Bank Deposits and Loans The interest rate on deposits (rdeps) is estimated
with an ECM depending, in the long-run, on the interest rate on ECB
refinancing, the three-months EURIBOR3 and the interest rate on Gov-
ernment Bonds, normalized to reduce multi-collinearity among regressors.
Heteroskedastic residuals are taken care of with the Huber-White-Hinkley
method. Diagnostics shows that AC is rejected, but residuals display non-
normality. Estimation output is reported below. It is worth noting that
we track the 2008 downturn without resorting to dummies16.

16In this regard, adding a dummy for 2011q4 would improve the R2 up to 74%. However,
our strategy will be not to resort to IV as long as we can keep track of the major dynamics
without them.
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d(rdeps) = crd1 · r
deps
t−1 + crd2 · radvt−1 + crd3 · (EURIBOR3t−1 − radvt−1)

+ crd4 · (rbt−1 − EURIBOR3t−1) + crd5 · d(radvt−1) + crdeps0

(EQ. RDEPS)

Table 5.25: Interest Rate on Deposits

Dependent Variable: D(RDEPS)
Method: Least Squares
Sample (adjusted): 1999Q3 2017Q4
Included observations: 74 after adjustments
Huber-White-Hinkley (HC1) heteroskedasticity consistent standard errors
and covariance

Variable Coefficient Std. Error t-Statistic Prob.

(crd1 ) −0.194817 0.044621 −4.366055 0.0000
(crd2 ) 0.119628 0.028486 4.199564 0.0001
(crd3 ) 0.224368 0.144772 1.549805 0.1258
(crd4 ) 0.112290 0.034527 3.252275 0.0018
(crd5 ) 0.667039 0.118625 5.623077 0.0000

(crdeps0 ) 0.002406 0.065447 0.036769 0.9708

R-squared 0.677990 Mean dependent var −0.019748
Adjusted R-squared 0.654312 S.D. dependent var 0.288745
S.E. of regression 0.169768 Akaike info criterion −0.631159
Sum squared resid 1.959849 Schwarz criterion −0.444342
Log likelihood 29.35287 Hannan-Quinn criter. −0.556635
F-statistic 28.63466 Durbin-Watson stat 1.793512
Prob(F-statistic) 0.000000 Wald F-statistic 15.85540
Prob(Wald F-statistic) 0.000000

Next, we have the interest rates on our three different types of Bank Loans
to domestic productive sectors: i.e. for Mortgages, Consumer Credit and
Firms production.

We begin with the interest rate on mortgage credit (EQ. RBLMO), which
depends on the same determinants of the rate on deposits, albeit with
different coefficients, plus the spread between Italian and German 10-year
Treasuries. the same approach is used for the interest rate on consumer
credit and interest rate on non loans to non-financial Firms.
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d(rblmo) = crmo1 · rblmot−1 + crmo2 · radvt−1 + crmo3 · EURIBOR3t−1 − radvt−1

+ crmo4 · SPREADt−1 + crmo5 · d(rblmot−1 ) + crmo6 · d(radv)

+crmo7 · d(EURIBOR3− radv) + crblmo0

(EQ. RBLMO)

d(rblcc) = crcc1 · rblcct−1 + crcc2 · radvt−1 + crcc3 · d(rblcct−1)

+ crcc4 · d(radv) + crcc5 · IV “2009q1” + crblcc0

(EQ. RBLCC)

d(rblfirms) = crlf1 · rblfirmst−1 + crlf2 · radvt−1 + crlf3 · SPREADt−1 + crlf4 · d(rblfirmst−1 )

+ crlf5 · d(radv) + crlf6 · d(EURIBOR3− radv) + crblfirms0

(EQ. RBLFIRMS)

Table 5.26: Interest Rate on Mortgages Credit

Dependent Variable: D(RBLMO)
Method: Least Squares
Sample (adjusted): 1999Q2 2017Q4
Included observations: 75 after adjustments
HAC standard errors & covariance (Bartlett kernel, Newey-West fixed
bandwidth = 4.0000)

Variable Coefficient Std. Error t-Statistic Prob.

(crmo1 ) −0.047314 0.020880 −2.266025 0.0267
(crmo2 ) 0.049231 0.017294 2.846656 0.0059
(crmo3 ) 0.073676 0.023735 3.104179 0.0028
(crmo4 ) 0.014798 0.005489 2.695886 0.0089
(crmo5 ) 0.331596 0.053198 6.233180 0.0000
(crmo6 ) 0.366594 0.024841 14.75789 0.0000
(crmo7 ) 0.396270 0.054207 7.310272 0.0000

(crblmo0 ) 0.089701 0.051068 1.756489 0.0836

R-squared 0.944725 Mean dependent var −0.059649
Adjusted R-squared 0.938950 S.D. dependent var 0.192068
S.E. of regression 0.047457 Akaike info criterion −3.157451
Sum squared resid 0.150895 Schwarz criterion −2.910252
Log likelihood 126.4044 Hannan-Quinn criter. −3.058747
F-statistic 163.5878 Durbin-Watson stat 2.574008
Prob(F-statistic) 0.000000 Wald F-statistic 284.7883
Prob(Wald F-statistic) 0.000000
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Table 5.27: Interest Rate on Consumer Credit
Dependent Variable: d(rblcc

Method: Least Squares
Sample (adjusted): 1999Q2 2017Q4
Included observations: 75 after adjustments
Huber-White-Hinkley (HC1) heteroskedasticity consistent standard errors
and covariance

Variable Coefficient Std. Error t-Statistic Prob.

(crcc1 ) −0.041861 0.022200 −1.885644 0.0636
(crcc2 ) 0.034480 0.015549 2.217491 0.0299
(crcc3 ) 0.479457 0.048501 9.885564 0.0000
(crcc4 ) 0.291939 0.058138 5.021489 0.0000
(crcc5 ) −0.979975 0.059951 −16.34613 0.0000

(crblcc0 ) 0.097664 0.058530 1.668600 0.0997

R-squared 0.911633 Mean dependent var −0.056943
Adjusted R-squared 0.905230 S.D. dependent var 0.259079
S.E. of regression 0.079757 Akaike info criterion −2.143046
Sum squared resid 0.438921 Schwarz criterion −1.957647
Log likelihood 86.36422 Hannan-Quinn criter. −2.069018
F-statistic 142.3672 Durbin-Watson stat 1.558217
Prob(F-statistic) 0.000000 Wald F-statistic 5106.366
Prob(Wald F-statistic) 0.000000



192 CHAPTER 5. SFC QMITA

Table 5.28: Interest Rate on Credit to Non-Financial Firms
Dependent Variable: d(rblfirms)
Method: Least Squares
Sample (adjusted): 2003Q3 2017Q4
Included observations: 58 after adjustments
Huber-White-Hinkley (HC1) heteroskedasticity consistent standard errors
and covariance

Variable Coefficient Std. Error t-Statistic Prob.

(crlf1 ) −0.128544 0.028312 −4.540298 0.0000

(crlf2 ) 0.132094 0.023908 5.525111 0.0000

(crlf3 ) 0.083813 0.017653 4.747834 0.0000

(crlf4 ) 0.229688 0.046169 4.974942 0.0000

(vcrlf5 ) 0.578250 0.044533 12.98488 0.0000

(crlf6 ) 0.633285 0.051111 12.39039 0.0000

(crblfirms0 ) 0.086691 0.061341 1.413257 0.1637

R-squared 0.914087 Mean dependent var −0.049984
Adjusted R-squared 0.903980 S.D. dependent var 0.285793
S.E. of regression 0.088559 Akaike info criterion −1.897537
Sum squared resid 0.399976 Schwarz criterion −1.648862
Log likelihood 62.02856 Hannan-Quinn criter. −1.800673
F-statistic 90.43776 Durbin-Watson stat 2.130188
Prob(F-statistic) 0.000000 Wald F-statistic 95.43175
Prob(Wald F-statistic) 0.000000
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Foreign Liabilities and FDI’s We now have three more (implicit) interest
rate to estimate: one for foreign issued liabilities and two for FDI’s. We
start with the changes in the (implicit) rate on foreign liabilities (EQ. RF),
simply estimated as a function of its lagged level and that on the 10-Year
German Bund. We thus have:

d(rf ) = crf1 · r
f
t−1 + crf2 · rb10 det−1 + crf0 (EQ. RF)

For FDI’s, recall that we have both FDI “incoming” and “outgoing”, so
that we need to estimate the (implicit) rates of returns for both. Starting
from the former, the (current) RoE for incoming FDI’s (EQ. RFDII) is
estimated as function of its lagged level, the current level of the exchange
rate against the US$ and the share price Index for US. Residuals ore not
Normal and AC is not rejected. Finally, the changes in the (implicit) RoE
on outgoing FDI’s (EQ. RFDIO). This is simply estimated against its
lagged values, the lagged interest rate on domestic Shares (ret−1) and an
IV for 2005q2. Both output are reported below.

rfdii = crfdii1 · rfdiit−1 + crfdii2 ·xrit us+ crfdii3 · spus+ crfdii0 (EQ. RFDII)

d(rfdio) = crfdio1 · d(rfdiot−1 ) + crfdio2 · d(rfdiot−2 ) + crfdio3 · d(rfdiot−3 )

+ crfdio4 · dum10“2005q2” + crfdio5 · d(ret−1) + crfdio0

(EQ. RFDIO)

5.4.5 Asset Prices

Here we report the equations describing Asset Prices. We decided to model only
the prices for Shares, Banks’ Equities and Shares, Foreign Liabilities and FDI’s
and Government Bonds, while leaving the other exogenous. This choice was led
by the finding, first, that the dynamics of most of these prices are difficult to
model and, secondly, that, as we said many times, the more behaviors one mod-
els, the “heavier” the model becomes, in terms of both the number of equations
and the amount of dynamic links simultaneously at work. Of course a more
descriptive specification would imply better estimates for the single equations,
but this does not directly translates into more realistic system-wide dynamics
and, moreover, it may well make the analysis of the results trickier, given the
possible multiple contrasting behaviors.

The strategy, thus, is to track the major effects that interest rates, real flows
and other assets prices have on our prices of assets. All estimation output are
reported in Appendix C.1.
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Table 5.29: (Implicit) Interest Rate on Foreign Issued Liabilities

Dependent Variable: d(rf )
Method: Least Squares
Sample (adjusted): 1999Q4 2017Q3
Included observations: 72 after adjustments
Huber-White-Hinkley (HC1) heteroskedasticity consistent standard errors
and covariance

Variable Coefficient Std. Error t-Statistic Prob.

(crf1 ) −0.271598 0.068155 −3.984984 0.0002

(crf2 ) 0.187038 0.046176 4.050498 0.0001

(crf0 ) 0.264604 0.089133 2.968630 0.0041

R-squared 0.223267 Mean dependent var −0.069590
Adjusted R-squared 0.200753 S.D. dependent var 0.275966
S.E. of regression 0.246716 Akaike info criterion 0.079613
Sum squared resid 4.199932 Schwarz criterion 0.174474
Log likelihood 0.133950 Hannan-Quinn criter. 0.117377
F-statistic 9.916806 Durbin-Watson stat 2.052942
Prob(F-statistic) 0.000164 Wald F-statistic 8.313203
Prob(Wald F-statistic) 0.000583

We start with the Prices of Government Bonds, which are estimated as a
function of their lagged values and the current interest rate on Bonds:

1/(pb) = αpb1 · 1/pbt−1 + αpb2 · rb + αpb0 (EQ. PB)

We then have the prices of Banks Bonds and Shares. Starting from the for-
mer, the growth in the price of Banks Bonds (EQ. PBB) is estimated against its
lagged level, on the ratio between interest paid by banks relative to the existing
stock and the lagged level of the price and that of domestic shares. the price
of Banks Shares (EQ. PEB) is simply linked to the general price index for the
Italian stock market (spit), allowing for a structural break in the first quarter
of 2011. We have:

log(pbb) = αpbb1 · log(pbbt−1) + αpbb2 · INTPfc,t−1 · 4
BBt−2

+ αpbb3 · BBrow,t−1

BBt−1
+ αpbb4 · pbt−1

+ αpbb5 · pent−1 + αpbb0

(EQ. PBB)

log(peb) = αpeb1 · log(pebt−1) + αpeb2 · log(spit) + αpeb3 · dum11“2008q1” + αpeb4 · dum12“2011q1b”

+ αpeb5 · dum12“2011q1b” · log(spit) + αpeb6 · dum12“2011q1b” · log(pebt−1 + αpeb0
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Table 5.30: (Implicit) RoE on Incoming FDI’s

Dependent Variable: rfdii

Method: Least Squares
Sample (adjusted): 1999Q2 2017Q3
Included observations: 74 after adjustments
Huber-White-Hinkley (HC1) heteroskedasticity consistent standard errors
and covariance

Variable Coefficient Std. Error t-Statistic Prob.

(crfdii1 ) 0.155904 0.110090 1.416155 0.1612

(crfdii2 ) 6.267936 2.578810 2.430554 0.0176

(crfdii3 ) −1.418929 1.141364 −1.243187 0.2179

(crfdii0 ) 1.202188 2.796874 0.429833 0.6686

R-squared 0.242473 Mean dependent var 5.855170
Adjusted R-squared 0.210007 S.D. dependent var 2.589649
S.E. of regression 2.301719 Akaike info criterion 4.557728
Sum squared resid 370.8538 Schwarz criterion 4.682272
Log likelihood −164.6359 Hannan-Quinn criter. 4.607410
F-statistic 7.468639 Durbin-Watson stat 2.033562
Prob(F-statistic) 0.000208 Wald F-statistic 11.42282
Prob(Wald F-statistic) 0.000003
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Table 5.31: (Implicit) RoE on Outgoing FDI’s

Dependent Variable: d(rfdio)
Method: Least Squares
Sample (adjusted): 2000Q1 2017Q3
Included observations: 71 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(crfdio1 ) −0.681328 0.132347 −5.148036 0.0000

(crfdio2 ) −0.443362 0.109949 −4.032453 0.0001

(crfdio3 ) −0.322606 0.092081 −3.503509 0.0008

(crfdio4 ) 5.295667 2.616940 2.023611 0.0471

(crfdio5 ) 0.089999 0.169458 0.531099 0.5972

(crfdio0 ) −0.294633 0.311906 −0.944620 0.3484

R-squared 0.386318 Mean dependent var −0.050187
Adjusted R-squared 0.339111 S.D. dependent var 3.165210
S.E. of regression 2.573159 Akaike info criterion 4.808867
Sum squared resid 430.3746 Schwarz criterion 5.000080
Log likelihood −164.7148 Hannan-Quinn criter. 4.884906
F-statistic 8.183599 Durbin-Watson stat 1.964346
Prob(F-statistic) 0.000005
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(EQ. PEB)

We then have the price of Shares issued by domestic Non-Financial Corpo-
rations. This price is linked to a price index for the US stock market, and the
discrepancy between the Italian and US stock market price indexes. Residual
are strongly auto-correlated, but Normality is not rejected.

log(pen) = αpen1 ·log(pent−1)+αpen2 ·log(spus)+αpen3 ·log(
spus

spit
)+αpen0 (EQ. PEN)

We now have the final set of prices, i.e. those of foreign issued Liabilities
(EQ. PF), and that of FDI’s. Starting from the former, this is estimated as a
function of its lagged value and that of the exchange rate against the US$ , and
on the current level of the interest rate on German 10-year Bund. The (changes
in the rate of growth of) prices for FDI’s are simply estimated as a function of
pF in equations (EQ. PFDII and EQ. PFDIO). We thus have:

log(pf ) = αpf1 · log(pft−1 +αpf2 · log(xrit us) +αpf3 ·RB10de +αpf0 (EQ. PF)

dlog(pfdio) = αpfdio1 · dlog(pf ) + αpfdio0 (EQ. PFDIO)

dlog(pfdii) = αpfdii1 · dlog(pf ) + αpfdii0 (EQ. PFDII)

5.4.6 Asset Stocks & Flows

Finally, we only need to define the stochastic equations describing the demand
and supply for Financial Assets set up in Section 5.3. We will indeed use the
same numbering for the equations as in the reported Section so as to ease the
reconstruction of the model description (adding a B to new equation tags).

Households We thus start with the households sector, for which we need to
define the demand for monetary base (HH.28B), Consumer (HH. 36B) and
Mortgages Credit (HH. 37B). Starting with the former, the monetary base
held by households depends on nominal consumption, in the long-run and
in the short-run, and on the interest rate on deposits only in the short-run.

Change in the rate of growth in the demand for liquidity is estimated as a
function of the lagged changes in its growth rate and that of consumption,
the difference in the interest rates on deposits and and an IV variable for
2002q1.
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dlog(MBhh) = νmbhh1 · dlog(MBhh,t−3) + νmbhh2 · dlog(MBhh,t−4)

+ νmbhh3 · dlog(CONSt−4) + νmbhh4 · IV “2002q1” + νmbhh5 · IV “2002q1”t−1

+ νmbhh6 · d(rdepst−1 ) + νmbhh7 · d(rdepst−2 ) + νmbhh8 · d(rdepst−4 )

+ νmbhh9 · log(MBhh,t−1) + νmbhh1 0 · log(CONSt−1) + νmbhh0

(HH.28B)

Next, we have the demand for Consumer Credit (relative to disposable
income), which is estimated as an adjustment function towards a stock of
credit-to-disposable income which depends on the interest rate on Con-
sumer Credit and on the changes in the propensity to consume. We thus
have:

∆BLCC/Y Dhh = νblcc1 · BLCCt−4

Y Dhh,t−4
+ νblcc2 · ∆BLCCt−1

Y Dhh,t−1

+ νblcc3 · rblcc) + νblcc4 · d(
CONSt−1

Y Dhh,t−1
) + νblcc0

(HH. 36B)

Finally, we have the demand for (new) Mortgage credit17, i.e. the flow
(which we denote with a V ), which is also modeled as an adjustment
function towards a target rate of the stock of mortgages relative to dis-
posable income, depending on household investment, the interest rate on
mortgages, the share of Mortgage write-offs, and the SPREAD between
Italian and German 10-year Treasuries.

V BLMO/Y Dhh = νblmo1 · V BLMOt−4

Y Dhh,t−4
+ νblmo2 · GFCF Ht−1

Y Dhh,t−1

+ νblmo3 · rblmo) + νblmo4 · BLMOt−1

Y Dhh,t−1
) + νblmo5 · BLMOWOt−1

BLMOt−1
)

+ νblmo6 · SPREADt−1 + νblcc0

(HH. 37B)

All residual diagnostics reject AC while Normality is not rejected. Out-
puts and Graphs for the estimated equations are displayed, once again, in
Appendices.

Central Bank Next, we have the Central Bank, since all demand for as-
sets regarding Non-Financial Corporations are accommodated. First, in
(CB. 09B), we have the Supply of Advances to the Banking sector net of

17Relative to disposable income.
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QE (relative to Deposits), which is estimated (pending better specifica-
tions) as a function of its lagged level and that of SPREAD.

ADVNET/DEPS = νadvn1 · ADVNETt−1

DEPSt−1
+νadvn2 ·SPREADt−1+νadvn0

(CB. 09B)

Financial Corporations For Banks, We need to define the demands for Gov-
ernment Bills and Foreign issued Liabilities. It is worth noting, however,
that our estimates for Financial corporations suffer greatly from the pres-
ence of various structural breaks (entrance in the Eurozone, financial Cri-
sis, QE etc.). This is so because, first, there must have been changes in the
behaviors related to the various phases through which Italy has been and,
secondly, because our time series are too-short to capture these effects.
Finally, as we will explain in more detail in Chapter 6, as long as QE is
active (at least until October 2018), it would be very difficult to establish
how shall Banks change their behavior when this is meant to end when
building model simulations.

The flow of acquisitions of Government Bonds (FC. 26B) (relative to the
existing stock) is thus estimated as a function of its lagged level, that
of SPREAD and our dummy related to the Second Phase of QE. We
then have the flow of acquisitions of Foreign issued Liabilities (FC. 28B),
which are estimated against the (lagged) interest rate of domestic Bonds,
our variable for SPREAD, the changes in the exchange rate against the
dollar and the flows of interest paid by the foreign sector relative to the ex-
isting stock of Foreign issued Liabilities. Residual diagnostic shows that,
for (FC. 26B) AC is rejected but residual are not normal, while the oppo-
site is true for (FC. 28B). We have:

V Bfc/Bfc,t−1 = νbfc1 · V Bfc,t−4

Bfc,t−5
+ νbfc2 · SPREADt−1

+ νbfc3 · DADVQE2

Bfc,t−1
+ νbfc0

(FC. 26B)

V Ffc/Ffc,t−1 = νffc1 · rBt−1 + νffc2 · SPREADt−1 + νffc3 · xr
it us

xrit ust−1

+ νffc4 · INTProw,t−1

Ft−2
+ νffc0

(FC. 28B)
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Government Finally, with respect to the Government sector, we only need to
define the equation for the changes in the stock of Deposits (GVT. 29B),
i.e. the demand for Banks Deposits by the public sector. These are simply
estimated as a function of their lagged value and that of Total Government
Expenditures G relative to the existing stock of Deposits. We find the
expected positive effect for both. Residuals are Normally distributed, but
AC is not rejected. We thus have:

V DEPSgvt/DEPSgvt,t−1 = νdgvt1 ·V DEPSgvt,t−4

DEPSgvt,t−5
+νdgvt2 · Gt−1

DEPSgvt,t−1
+νdgvt0

(GVT. 29B)



Chapter 6

Model Simulations

In this chapter, we will make use of the model built in the Second Part of this
work to simulate the medium-run effects of different economic policies.

The SFC structure we built will make sure that nothing gets lost when pro-
jecting our variables into the future, while enabling us to detect potentially
unstable stock-flow dynamics. Moreover, in this model the balance sheets ad-
justments that follow a shock will have chain effects on the real side, in contrast
with the Structural models that are usually utilized in Government Agencies
and Central Banks, as we detailed in Chapter 5.

Before all this, however, it may be interesting to see how the model performs
in replicating historical data. Thus, the rest of the Chapter is organized as fol-
lows. The first Section describes the validation of the model and discusses the
issues that emerges. Then, in Section 6.2, we will develop the Baseline for the
model, describing how we project exogenous variables in out-of-sample simula-
tions. Finally, in Section 6.3 to 6.5, we will run economic policy simulations on
our model and present overall results.

6.1 Model Validation

In this section, we will show how the model performs in replicating historical
data. We will only look at the most important figures, and show some of the
problems that emerges and discuss how to resolve them.

Starting with GDP, Figure 6.1 displays the evolution of Real GDP, in vol-
umes and annual growth rates. Our estimate resembles historical data and
indeed, as we will show later in the Chapter, our GDP out-of-sample forecasts
for the first 3 quarters matches quite well new data releases (the model is indeed
estimated on the period 2005q1-2017q3, while last data release by ISTAT is for
2018q2). The single components of GDP, in nominal values1, are displayed in
Figure 6.2. It shall be noted that, apart from consumption (which we overesti-

1We display here variables at current prices, instead of constant prices, so that the discrep-
ancy is due to both the error in tracking the variable at constant prices, and to the error in
simulating prices.
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mate for the whole sample) and government expenditure (but only from 2014
onward), we track well the evolution of the single components.

Figure 6.1: Real GDP
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Looking at the Net Lending of our institutional sectors, the figures do not
look as good as those for GDP. We track well only the government, and only the
overall dynamics with respect to other sectors. In particular, we underestimate
net lending for the households sector in the second part of the sample, while we
overestimate it for firms during the same period. Finally, we consistently under-
estimate that of the foreign sector. This may be due to accumulation of errors
in previous lines of the Transaction Matrix, that accumulates into Net Lending.
In future research the simulation error can be reduced by better econometric
estimates.

With respect to the labor market, Figure 6.4 displays the dynamics of the
unemployment rate and productivity, which we both track well. The same is
true when looking at the evolution of wages and prices, displayed in Figure 6.5.
Here, however, we have a first glance of the difficulties related to the estimation
of prices. It is clear that, notwithstanding the dynamic captures the slowdown
in inflation, we overestimate prices in the last three years of the sample.

When looking at financial assets and liabilities, however, things may get
complicated. Take for example the left Figure in 6.6, which displays the stock
of loans to firms. It is clear the divergence in the two series, but one may also
notice that the overall dynamic looks downward shifted. If we analyze the right-
hand Figure, displaying the flows, we find indeed that we start to consistently
underestimate loans from 2009 onward, while tracking very well the dynamic.
However, this underestimation, since it accumulates every quarter, implies this
kind of evolution for the stock. For most of our asset we obtain better behav-
iors. As an example, Figures 6.7 displays the stocks of deposits (DEPS), FDI’s
(outgoing) (FDIO) and foreign liabilities (F). While we consistently underesti-
mate deposits (apart from the first two years of the sample, where the model
registers a faster increase than actual values), the opposite is true with respect
to FDI’s and foreign liabilities. The model, however, keeps very good track of
the dynamics, and the errors are small enough (for FDIO, the largest difference
is in the order of 100 billion euros).
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Figure 6.2: GDP Components
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Figure 6.3: Net Lending of Institutional Sectors
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Figure 6.4: Labor Market. Unemployment and Productivity
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Figure 6.5: Labor Market. Wages and Prices
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Figure 6.6: Loans to Firms
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Finally, we then have prices, for capital and financial goods, and a number
of interest rates. Starting from the former, Figure 6.8 displays the prices for
our capital goods, namely dwellings (pkh), machinery (pkm) and non-residential
buildings (pknr). It shall be noted that we overestimate all three categories in the
last part of our sample. This will have to be worked out in future developments.
Figure 6.9, in turn, shows the dynamics of some of our asset prices. Worth noting
is the lower-right figure, which displays the price of government Bonds. Different
from all our cases, here we miss completely the evolution of the price, due to
the (very) simple mechanism that we used in the estimation. In particular, the
coefficient for the interest rate (rB) in equation EQ. PB is close to zero, so
that movements in the interest rate will not affect the price of the Bond. This
aspect will have to be, of course, implemented in future releases. Finally, Figure
6.10 displays the dynamics of some of our interest rates. We only decided to
display some of the important rates, namely the Euribor3, the interest rate on
government Bonds (rB), that on Loans to firms (rBLFIRMS) and that on foreign
liabilities (rF ).
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Figure 6.7: Stocks. Selected Assets
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Figure 6.8: Price of Capital Goods
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Figure 6.9: Price of Financial Assets
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Figure 6.10: Selected Interest Rates

-1

0

1

2

3

4

5

6

05 06 07 08 09 10 11 12 13 14 15 16 17

Euribor3 (Baseline)

Euribor3 (Historical)

Euribor3

Source: author’s calculations

%

1

2

3

4

5

6

7

05 06 07 08 09 10 11 12 13 14 15 16 17

R^B (Baseline)

R^B (Historical)

Interest rate on Gov. Bonds

Source: author’s calculations

%

1

2

3

4

5

6

7

05 06 07 08 09 10 11 12 13 14 15 16 17

R^BLFIRMS (Baseline)

R^BLFIRMS (Historical)

Source: author’s calculations

%

Interest rate on Loans to Firms

1.2

1.6

2.0

2.4

2.8

3.2

3.6

4.0

4.4

05 06 07 08 09 10 11 12 13 14 15 16 17

R^F (Baseline)

R^F (Historical)

Interest rate on Foreign Liabilities

Source: author’s calculations

%



208 CHAPTER 6. MODEL SIMULATIONS

6.2 Projections

Before running simulation exercises, one needs to determine the Baseline. This
means that we need to project our exogenous variables in the future (which in
our case is 2020q4, i.e. the medium-run), for the model to be able to compute
the endogenous ones. This means making a number of assumptions on the fu-
ture behavior of such variables.

In theory, the best strategy would be to project them using auto-regressive
models or other econometric techniques. However, in practice, when working
with such large models, a shortcut may well be adopted. For example, as we
detailed in Chapter 3 and 4, we have a number of variables that take account
of “discrepancies”. These, which are small and gravitating around zero, will be
projected as nil2. We also set to zero the write-offs in financial assets as well as
a number of unexplained financial flows3 and , finally, all sectoral capital gains
in financial assets.

We have a large majority of model variables for which the best strategy is
to project them as stable at their current value4. Then, we need to make some
more assumptions for the variables reflecting the behavior of foreign markets.
In this regard, on the basis of their recent behavior, we set the share price index
for US (spus) to grow at 5% per year, while the flows of Incoming and Outgoing
FDI’s will move (and stabilize) at 25bn. Finally, we have some small exoge-
nous flow related to the net capital income of households the RoW (KYNEThh
and KYNETrow, respectively) for which we chose an annual growth rate of
2%, while the net rent paid by domestic sectors to the Government will raise
by 0,5% annually. Last but not least, and accordingly to the recent estimates
made by ISTAT, we set the population to decrease at a 0,2% rate per year.

Table 6.1 report our main assumptions regarding out-of-sample variable pro-
jections.

A notable example, with respect to the “pragmatism” of our assumptions, is
related to our treatment of the QE during the simulation period. While it is said
that the QE operations shall end by October or December 2018 (but, still, there
is no certainty about it and, in contrast, there are rising signals in the Press that
its end will be postponed. The official ECB Annual Press release is scheduled for
June 14th), we assume instead that the ECB will continue to inject advances in
the Banking system (through our variable DADVQE2) throughout our simula-
tion period. This choice was led by multiple reasons. First and foremost, when
building the Baseline Scenario, we found that, if setting DADVQE2 equal to
zero from 2018q3, the stock of (excess) liquidity in Banks’ balance sheets goes
negative after 2 years as displayed in Figures 6.11 and 6.12, which depicts the
various components of Monetary Base, with the red line denoting the beginning

2This, together with the add-factors that we will describe later in the section, will make
sure that the buffer stocks gets all these discrepancies.

3These are: V EB, V EN , V Fcb, V GOLD, and all sectors (but households) ONFA, which
also oscillate around zero in the last periods of our sample.

4Of course, one needs to look at the individual time-series and then make, case-by-case,
the choice on how to project it.
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Table 6.1: Out-of-Sample Projections
Variable Projection Variable Projection Variable Projection Variable Projection
Fiscal Policy Write-Offs Parameters Discrepancies

GFCFK G t-1 BLCCWO 0
Distribution of Profits
among sectors

disc cons t-1

GK t-1 BLFIRMSWO 0 PAR OPS FC t-1 disc fc div r t-1
OTCN GVT t-1 DEPSWO HH 0 PAR OPS GVT t-1 disc fc int p t-1
OTHDNA GVT t-1 DEPSWO NFC 0 PAR OPS HH t-1 disc fc int r t-1
TAUD 2OW t-1 DEPSWO GVT 0 disc fc netlend t-1
TAUD FC t-1 DEPSWO 0 Households disc gfcfk t-1
TAUD HH t-1 RATIO BLMOWO 0 RATIO DINV HH t-1 disc gvt div r t-1
TAUD NFC t-1 RATIO GFCF HH t-1 disc gvt int p t-1
TAUD ROW t-1 Population RATIO MIXY t-1 disc gvt int r t-1

TAUIW t-1 POP
Decreases
at 0.2% per year

disc gvt netlend t-1

TAUPENS t-1 Non-Financial Corporations disc hh div r t-1
TAUS t-1 Small Exogenous Flows RATIO GFCFK NR t-1 disc hh int p t-1
TAUSC t-1 KYNET FC t-1 RATIO GFCF NFC t-1 disc hh int r t-1
TAUSW t-1 NTRK FC t-1 RATIO PENSR NFC t-1 disc hh netlend t-1

TAUI
Increases 0.5%
in 2017q4

OTCN FC t-1 disc nfc int p t-1

OTHDNA FC t-1 Financial Corporations disc nfc int r t-1
Monetary Policy and QE NTRK HH t-1 COEF SDEPS t-1 disc nfc netlend t-1
DADVNET t-1 OTCN HH t-1 COEFRES t-1 disc row int p t-1
DADVQE2 t-1 OTHDNA HH t-1 RATIO DINV FC t-1 disc row int r t-1
RADV t-1 TRKOP HH t-1 RATIO GFCF FC t-1 disc row netlend t-1
SPREAD t-1 TRKOR HH t-1 RATIO PENSR FC t-1 disc tax t-1
DADVQE1 0 TRKTAXP HH t-1 disc trade t-1
DBCBNET 0 KYNET NFC t-1 Government disc vb cb t-1

NTRK NFC t-1 PAR CC GVT t-1 disc vb fc t-1
RoW OTCN NFC t-1 PAR CI GVT t-1 disc vb hh t-1
DE COMP t-1 OTHDNA NFC t-1 RATIO DINV GVT t-1 disc vb nfc t-1
PGOLD t-1 TRKTAXPD NFC t-1 RATIO GFCF GVT t-1 disc vb row t-1

TRKTAXPW NFC t-1 disc vbb hh t-1
Stock Market NTRK ROW t-1 Labor Market disc ven fc t-1
RE t-1 OTHDNA ROW t-1 RATIO LFP t-1 disc ven gvt t-1
REB t-1 TRKO GF t-1 PAR RETIR t-1 disc ven hh t-1
SP IT t-1 TRKO GN t-1 PAR YPOP t-1 disc vf cb t-1
SP US Grows 5% per year TRKO WG t-1 PARTRATE t-1 disc vf fc t-1

WAGES2ROW t-1 SERVSHARE t-1 disc vf hh t-1
Unexplained Financial Flows WAGESFROW t-1 disc vgold t-1

NETLENDF CB t-1 TRKTAXP FC 0
Parameters in
Households Portfolio

gdpkres t-1

VEB 0 KYNET HH Grows 5% per year RATIO B HH t-1 xgskres t-1
ven 0 RENTLNP HH Grows 5% per year RATIO BB HH t-1
VEN GVT 0 RENTLNP NFC Grows 5% per year RATIO EN HH t-1
VF CB 0 KYNET ROW Grows 2% per year RATIO F HH t-1
VFDII 2.5 Bn RATIO ONFA HH t-1

VFDIO 2.5 Bn
emphNet capital gains on
other financial assets

VGOLD 0 NKG ONFA CB 0
Parameters in
NFC Portfolio

VONFA CB 0 NKG ONFA FC 0 RATIO B NFC t-1
VONFA FC 0 NKG ONFA GVT 0 RATIO DEPS NFC t-1
VONFA GVT 0 NKG ONFA HH 0

VONFA NFC 0 NKG ONFA NFC 0
Parameters in
RoW Portfolio
RATIO DEPSROW t-1

Relative Prices Capital consumption ratios
RPG t-1 CCR G t-1
RPGFCF H t-1 CCR H t-1
RPGFCF M t-1 CCR M t-1
RPGFCF NR t-1 CCR NR t-1
RPKH t-1
RPKM t-1
RPKNR t-1
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of the simulation period.

Figure 6.11: Baseline 1. QE Cont’d
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Mil

This is so because of the closures we have chosen for Banks and Central
Bank, i.e. that the total Monetary base is determined on the Asset side of CB
balance sheet and that the portfolio adjustment for Banks is made through the
excess liquidity held (which is the case during QE operations, as detailed in Sec-
tion 4.3). If QE operations end, as in Baseline2, Banks start firing up (excess)
reserves and buy Government Bonds. However, since there is not a lower limit
in Banks’ reaction function nor any mechanism (a target-rate, a stock-flow norm
etc.) signaling banks to start adopting another asset as counterpart, these will
soon turn out negative, which is of course unrealistic. Exploration of possible
reaction functions for the banking sector is left for future research.

Moreover, the data we have do not come too much in help. As we detailed in
Chapter 3, the series we have last, at most, from 1995 to 2017q3 (which is the
last data release). During these years, different “structural breaks” occurred.
First, the entrance of the country in the Eurozone in 1999, preceded by the
massive realignments of the end of the 1990s in the road to Maastricht. Then
we had the dot.com crisis of 2001 and, most important, the Financial Crisis of
2007-8 and the Great Recession that started afterwards. Finally, from 2011 the
ECB started adopting non-ordinary monetary policy measures. This comes, of
course, with underlying changes in agents behavior in the face of different eco-
nomic landscapes. These changes, however, are difficult to detect in the data.
The (short) time span of our database does not allow, for example, to estimate
banks’ reaction by using a sub-sample and, even if we try this road, the coeffi-
cients we would get will, for, sure, not be robust enough.

Of course, future releases of the model will have to take care of this, as well
as of other, complications.

To close with this preamble, thus, we just need to recall that this class of
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Figure 6.12: Baseline 2. End of QE
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models (and of course all other econometric models use for policy simulation)
needs continuous refinements and updating, in order to be able to correctly
track the changing behaviors and dynamics of model variables.

As we said, the rest of the Chapter is devoted to show the potential of this
model in terms of the policy simulations it can perform. We will run two kinds
of policy simulations, to explore the different transmission mechanisms at work.
First, we will shock the base interest rate in the system, i.e. the ECB rate on
advances to the banking sector, to see what are the main channel of transmission
in our stylized financial system and its repercussions on the real economy. Then,
we will run a series of fiscal policy simulations, to ascertain the possible effects
of expansionary policies and their effects on growth, distribution and financial
stability.

6.3 Scenario 1: Increasing ECB Base Rate

As we said previously, in our first experiment we simulate a 1% increase in the
ECB base rate on bank advances (radv), to see what are the transmission mech-
anisms, the effects and dynamics at works in our stylized financial sector.

As we see in Figure 6.13, an increase in the base rate immediately (or within
one quarter) impacts all other interest rates, which in turn generate a chain
effect to all stocks and flows in the system.

The interest rate on deposits reacts less than other interest rates. In some
cases, what matters is the distance between a foreign interest rate and the
reference rate (EURIBOR − radv). According to our estimates5, EURIBOR
overshoots relative to changes to radv, so this interest rate differential is positive

5See Section 5.4.
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in the same quarter of the shock, and turns negative in the following quarters.
The other immediate impact (same quarter) is on interest paid by banks on
advances to the Central Bank.

Figure 6.13: Scenario 1. Effects on interest rates
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The increases in interest rates, as we said, have chain effects which affects
our main flows and stocks. We will describe here the main channels of trans-
missions in the quarters following the shock.

Effects on Credit The increase in the interest rate on consumer credit (rblcc),
mortgages (rblmo) and Loans to Firms (rblfirms) have the following im-
pacts on the Private sector balance sheets and transactions:

• An immediate, modest drop in household consumption. Consump-
tion keeps falling because of other chain effects in the following quar-
ters. A decrease in household investment in housing and firms in-
vestments in machinery and non-residential dwellings, which drops
by about 1 percent after one year from the shock and keeps falling
in the following quarters. These are shown in Figure 6.14.

• An increase in the stock of consumer credit, relative to household
income. This effect is unexpected, but we find a robust positive link
between the interest rate and the stock of credit relative to income,
which can be interpreted by the fact that a higher interest rate in-
creases the debt burden, and the reaction of consumption is not big
enough to offset this effect. Moreover, this effect is very small com-
pared to the drop in the demand for mortgages. These are displayed
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Figure 6.14: Scenario 1. Consumption and Investments
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in Figure 6.15.

Figure 6.15: Scenario 1. Households loans to Disposable Income
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• Higher payments from household and non-financial firms to the fi-
nancial sector.

Finally, the increase in the interest rate on deposits (rdeps) implies higher
payments from the financial sector to all other sectors holding bank de-
posits, and a decrease in the demand for cash from households MBhh

6,
which is shown in Figure 6.16.A along with the other components of Mon-
etary Base. Moreover, as we may see from Figure 6.16.B, the increased
liquidity of banks has no effect on the overall demand for loans, which are
dictated, in contrast, by the deleveraging dynamics of the private sector.

Figure 6.16: Scenario 1. Monetary Base, Fin. Corp. Liquidity and Credit
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Balance sheets adjustments • Banks net interest income increases sub-
stantially. This implies an increase in the market value of banks
issued debt pbb. We don’t find any link between profitability in the
financial sector and dividends paid, which are quite stable relative
to the stock of equities (or other scaling variables). Therefore net
lending of the financial sector increases: ceteris paribus, this implies
an (un-intended) increase in the monetary base held by the financial
sectorMB Ofc.

• Given the stocks of assets and liabilities of the household sector, the
increase in interest rates implies a higher outflow of payments on
mortgages and consumer credit, but higher inflows from government,
banks and foreign securities, as well as from bank deposits. Net inter-
est payments increase substantially, and so does disposable income,
but not enough to offset the impact of interest rates on consumption
and investment, at least in the “short” run. Household saving and
net lending therefore increase. The stock of net financial assets of
households increases in the long run, but decreases somewhat in the
short run due to capital losses on the market value of government

6Note that the dynamics of MBhh are dictated by the (negative) short-run reaction pa-
rameter in eq. HH.28B.
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and foreign securities.

As discussed above, the stock of consumer credit increases, but the
stock of mortgages falls dramatically7, as household demand turn
negative for the higher interest rate (mortgages are extinguished), so
that the stock of overall household liabilities falls. Given the modest
changes to net lending, the stock of bank deposits of household -
which acts at the buffer variable for this sector - also falls. As a
consequence, the monetary base demanded by banks as a reserve
requirement MB CR also falls. This last effect, however, is very
small, as can be ascertained from Figure 6.16 (by the end of the
simulation period, the increase in the stock is less than 300 Mil).

• Banks’ balance sheets adjust both on the asset side and the liability
side. On the liability side, the main impact is on the stock of deposits,
which falls. On the asset side, mortgage reimbursement generate an
undesired increase in banks liquidity MB Ofc.

• The decrease in GDP implies a (small) fall in government tax rev-
enues, and the increase in interest rates implies a large increase in the
public debt burden, increasing government deficit, and therefore the
stock of public debt. By construction, the additional stock of public
debt is demanded by the Central Bank8.

• Given the composition of the balance sheet of the foreign sector, in-
terest paid to foreigners increase more than interest received from
abroad. This section of the current account balance deteriorates.
On the other hand, the fall in GDP implies a large fall in imports,
which more than compensate net interest flows, so that the current
account balance, after a short period of deterioration, improves. Ce-
teris paribus, this implies a reduction in the Target2 balance.

NAFA and Net Wealth The deleveraging processes in action in the private
sector are evident when looking at the dynamics of Net financial Wealth
after the shock. Given our estimates, the overall negative changes in
balance sheets of households, banks and firms are driven by mortgage
reimbursement, the sales of foreign liabilities and the fall in foreign sources
of finance for domestic firms (FDI).

GDP, Wages and Prices The fall in real GDP implies a fall in employment,
and an increase in the unemployment rate. This in turns generates a
fall in unit money wages, and therefore in the price level. In the current
stage of model development, however, this has very little impact on price
competitiveness (through the fall in export prices).

7The reaction of the stock of mortgages to the interest rate requires further investigation.
8The model should be modified to include a mechanism for determining the price of public

bonds from market clearing, rather than assuming an accommodating Central Bank. So far
we have been unable to find robust determinants of the variable related to market clearing,
SPREAD.
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Figure 6.17: Scenario 1. Balance sheets Adjustments
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Figure 6.18: Scenario 1. NAFA and Three Balances
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Figure 6.19: Scenario 1. Net Financial Wealth
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Figure 6.20: Scenario 1. Real GDP and components

99.5

99.6

99.7

99.8

99.9

100.0

100.1

II III IV I II III IV I II III IV I II III

2017 2018 2019 2020

Sc1: Real GDP

%

Source: own calculations, changes to Baseline
-.008

-.006

-.004

-.002

.000

.002

.004

II III IV I II III IV I II III IV I II III

2017 2018 2019 2020

Consumption

Investments

Changes in inventories

Gov. Expenditures

Net Exports

Sc1: GDP components2

% GDP

Source: own calculations, changes to Baseline



218 CHAPTER 6. MODEL SIMULATIONS

Figure 6.21: Scenario 1. Unemployment, Wages and Prices
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6.4 Scenario 2-4: Expansionary Fiscal Policy

In this last part of the Chapter, we will run three distinct Expansionary Fiscal
Policies simulations, to see what are the best strategies in terms of different
economic policies, i.e. 1) Increased Government Spending, 2) (indirect) tax-
cuts and 3) a Fiscal Expansion accompanied by the full political accommoda-
tion of the ECB (i.e. we set the SPREAD equal to zero, so that the interest
burden decreases, implying that the ECB will do, once again (!), “Whatever it
Takes”.). We will analyze the medium-run effects of such policies, and ascertain
their effects on growth, distribution, financial stability, Maastricht parameters
(Gov.Debt/GDP, Gov.Deficit/GDP, CAB/GDP, etc), employment, productiv-
ity, wages, price dynamics and competitiveness.

All simulations will be built trying to achieve the same, or at least as close as
possible (but, still, using “concrete” amounts) end of sample government deficit
(in nominal terms)9. In this way, it will be easier to compare the different out-
comes and identify the best strategies for Italian development.

6.4.1 Scenario 2: Increasing Government Expenditures

In Scenario 2, we simulate the effects of a one-time increase in real government
expenditures of 12.5 Billion euros10 in 2017q3.

The boost in demand generates an increase in real GDP. Consumption and
investments react slowly, while net exports turn negative following the increase
in households disposable income. The initial boost to profits slows down the
first year after the shock, while the wage bill gets most of the increase in GDP.

9Technically, this is simply done through a step-by-step procedure. First, we set the tax
cut Scenario and, then, build the other two accordingly, i.e. we try different shocks to G until
we achieve the same end-of-sample government deficit.

10As we said, the shock to G is constructed so as to equal the end-of-sample government
deficit of Scenario 3, which will be discussed shortly.
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Figure 6.22: Scenario 2. Real GDP and components
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The increase in spending translates into higher government consumption,
both individual and collective. This imply an increase in the flows of deposits
(as wages paid by the government increase). The higher government spending
generates an acceleration in production (which signals to the other sectors the
higher Government demand) and, therefore, an increase in private consumption
and investments and, thus, employment (and a decrease in the number of part-
time workers).

Figure 6.23: Sencario 2. Government Expenditures, Consumption and Invest-
ments
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Figure 6.24: Scenario 2. Employment
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However, the rise in employment and wages, together with the stronger de-
mand, pushes prices upwards, as displayed in Figure 6.25. The rise in the prices
of export goods, in particular, determines a worsening of export performances.
It is worth noting that, even though there is a rise in productivity, the rise in
wages is higher so that external competitiveness worsen. Moreover, the rising
incomes for households determines increases in imports that, overall, contribute
to the worsening of the trade balance. This is so because, given our estimates,
the effects of rising productivity on prices are not strong enough to offset the
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increases in wages.

Figure 6.25: Scenario 2. Wages, Prices, Productivity and Competitiveness
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As we said, the rise in GDP translates into higher imports, while there are
no effects at all on exports, so that the Current Account Balance goes negative.
The higher domestic demand generates an increase in Government revenues,
which are however more than offset by the rising pension and interest payments
which contribute to the rise of government deficit. A situation, as we have
detailed in Chapter 2, known as “Twin Deficit”. The private sector as a whole,
therefore, registers a surplus, driven by the rising households NAFA. The net
financial position of firms goes indeed negative, given the rising interest burden
related to the rise on loans, while banks only mildly increase their position,
since the rise in interest streams from government treasuries offset the higher
outflows on deposits.

Figure 6.26: Scenario 2. NAFA and Three Balances
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Turning to the financial side of our system, the rising government deficit
translates into an increase in the stock of debt, which implies higher interest
payment to its holders. Some things are worth stressing. First, given their
balance sheet composition, only a small part of households increasing NAFA
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goes into government debt, so that the new supply of bonds is matched by the
demand by banks and the foreign sector. Second, since we assumed the ECB to
continue with the extraordinary monetary policies, most of this new debt goes
to Bank of Italy, which will see its role increasing even more, as it is clear from
the Figure 6.27, which displays the holders of government debt. Again, this is
due to our unrealistic assumption on the Central Bank clearing the market for
Treasuries.

Figure 6.27: Scenario 2. Government Debt
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Given the balance sheet composition of the various sectors and our esti-
mates11, we see, in Figure 6.28, that most of the action, in nominal terms,
revolves around the government and the banking sector, via the increases in
deposits and Government debt. For the households sector, the increase in mort-
gage credit is accompanied by the increase in liquidity held, while the rest of
acquisitions splits between the other assets given the exogenous ratios, notably
into Foreign liabilities. Non-financial corporations, following the rise in invest-
ments, start increasing their demand for loans. Finally, the rest of the world
matches the demand for liabilities coming from households, while accumulates
government bonds. The Target2 balance, in turn, goes positive, following the
increase in excess reserves in the banking sector, as displayed in Figure 6.37.
The increases in loans, in turn, are modest.

6.4.2 Scenario 3: Decreasing (direct) Tax rates

In our third Scenario, we simulate the effects of a decrease in the direct tax rates
for the private sector of 2% (i.e. in θdt). It is worth noting in (left) Figure 6.30,
which displays the dynamics of the tax rates, the huge decrease in the rate for
Banks already put in place in the early 2000s.

The increase in disposable income coming from the tax-cuts boosts private
consumption and, only mildly, investments, as displayed in (right) Figure 6.30.
The impact on real GDP is indeed lower than in Scenario 2, as we may see

11Which, we stress, denote that a general deleveraging process is still ongoing in our private
sector.
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Figure 6.28: Scenario 2. Balance sheets Adjustments
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Figure 6.29: Scenario 2. Monetary Base, Fin. Corp. Liquidity and Credit
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Figure 6.30: Scenario 3. Tax Rates, Consumption and Investments
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from Figure 6.31. As before, most of the rise in GDP is due to the rise in the
wage bill, and thus consumption, which determines an increase in imports that
translates into a worsening of the trade balance.

The increased production boosts employment, generating a quarter million
new jobs, to which corresponds a decrease of one hundred thousand units of
part-time workers. The lower unemployment rate push wages up, and this
determines a mild increase in prices. Higher production, as before, determines
a rise in productivity. The effect on wages and prices is however stronger than
that on productivity, so that the overall competitiveness decreases. This last
effect, combined with the rising prices of exports and the higher interest paid
abroad by the public sector, contributes to the worsening of the current account
balance.

As we saw, the increased funds for firms do not translate into higher in-
vestments so that, contrary to Scenario 2, their Net Acquisition of Financial
Assets goes positive. Banks, in turn, only see a minor increase, since the higher
inflows from Government Bonds are more or less counteracted by the the higher
outflows on deposits. Finally, the CAB goes negative, given the decrease in Net
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Figure 6.31: Scenario 3. Real GDP and Components
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Figure 6.32: Scenario 3. Employment
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Figure 6.33: Scenario 3. Wages, Prices, Productivity and Competitiveness
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Exports and the higher interest payments on government bonds. As for Sce-
nario 2, most of the new issues of government debt are bought by banks and the
foreign sector. However, it will still be the Central Bank that, given our closure,
will increase substantially its holdings of Treasuries, as displayed in Figure 6.35.

Figure 6.34: Scenario 3. NAFA and Three Balances
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We may now turn to the financial sector, and look at the balance sheet
adjustments for our sectors. As before, the households sector increases in mort-
gage credit are accompanied by the increase in liquidity held, while the rest of
acquisitions splits between the other assets given the exogenous ratios, notably
into foreign liabilities. Given our closure and their balance sheet composition,
the increased incomes for firms immediately translates into loans reimbursement
and, with one and two quarters lag, into an increase in deposits and government
Treasuries, respectively. Banks, in turn, see a substantial increase in Deposits,
which as we said implies higher interest payments to all other sectors, which are
however more than offset by the increase in government Treasuries.

As clearer from Figure 6.37, after an initial rise, the stock of excess liquidity
diminishes, so that Target2 improves.The overall banks liquidity decreases, while
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Figure 6.35: Scenario 3. Government Debt
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loans to the private sector only increase by 4 Billion, pumped up by the slow
increase in mortgage credit.

6.4.3 Scenario 4: Increasing Government Expenditures
and QE boost

In this last Scenario, as we said, we will simulate the effects a Fiscal Expansion
accompanied by the full political accommodation of the ECB (i.e. we set the
SPREAD equal to zero, so that the interest burden decreases, implying that
the ECB will do, once again (!), “Whatever it Takes”.). This has an immediate
impact on the interest rate on Government Treasuries, which decreases by 170
basis points, followed by the a drop in the RoE for banks debt and a slower
decrease in the interest rates on banks loans to firms and deposits. The smaller
effect is on the interest rate on Mortgages. Given our estimates, the higher
interest payments on their issued debt pushes the prices of banks obligations
(pbb) down, while the price of Treasuries increases.

As for Scenario 2, also here the increased government expenditures, both
individual and collective, boost incomes for the private sectors. In this case,
differently from Scenario 2, and because of the cheaper credit available via the
decreased interest rates on loans, the rise in GDP is primarily led by the higher
Firms’ Investments. Households Consumption, and Investment, in turn, are
only mildly affected, and start to rise more steadily one year after the shock,
due to the rise in incomes (and Wealth) and the higher Mortgages.

The higher production boost employment, creating half a million jobs, which
implies a decrease of two hundred thousand units of part-times. By the end of
the simulation period, the Unemployment Rate goes down by 2%. The increased
employment pushes wages up, soon followed by (a mild increase in) the other
prices. This lowers the country’s international competitiveness, while the in-
creased production also boost productivity which, by the end of the simulation
period, increases by 6%.

Overall, as for the others Expansionary Scenarios, the higher Government
Deficit generates a Twin Deficit situation, while the private sector registers a
positive NAFA. The surplus of the Private sector is led by the small increase
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Figure 6.36: Scenario 3. Balance sheets Adjustments
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Figure 6.37: Scenario 3. Monetary Base, Fin. Corp. Liquidity and Credit
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Figure 6.38: Scenario 4. Spread and Interest rates
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Figure 6.39: Sencario 4. Government Expenditures, Consumption and Invest-
ments
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Figure 6.40: Scenario 4. Real GDP and components
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Figure 6.41: Scenario 4. Employment
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Figure 6.42: Scenario 4. Wages, Prices, Productivity and Competitiveness
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in households Financial position and in that of banks, since firms NAFA goes
negative, following the steady rise in investments, financed through new credit.
It is worth noting that, here, the government deficit only rises by 3 Bn, compared
to the 10 Bn of Scenario 2.

Figure 6.43: Scenario 4. NAFA and Three Balances
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Differently to all other cases, in Scenario 4 all new Government debt is
bought by the foreign sector, due to the now risk-free investment opportunity.
Moreover, the Foreign sector also absorbs part of Banks’ holdings of Treasuries.
Overall, all this will stabilize the External Debt at about 35%, while only banks
will see a strong deleverage with respect to Government debt holdings. As in
all other cases, finally, the CB will see its role increasing due, we repeat it once
again, to our closures.

Figure 6.44: Scenario 4. Government Debt
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We can finally turn to the balance sheets adjustments, displayed in Figure
6.45. As we said, households only increase, mildly, their mortgage credit, while
the increased incomes gets mostly deposited or held as liquidity. Firms financial
activity consists mainly in the new issues of credit for production, which raise by
some 3.5 Billion. For banks, in turn, all the action is on their Asset side. They
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decrease their stocks of excess reserves and, most notably, of Treasuries, while
increasing steadily their stocks of foreign liabilities. Finally, the foreign sector
experiences higher demand for its asset, so that the stock of liabilities held by
domestic agents rises steadily. As we said, it also absorbs all new government
Treasuries, while the Target2 (net) balance, after a first improvement, worsens
by the end of the simulation period.

6.5 Overall Results and Model Responses

In this last section we will check the overall simulation results with respect
to financial stability (i.e. debt-to-income ratios, consumption&investments to
GDP), Maastricht Parameters (i.e. Debt/GDP, Deficit/GDP), Real GDP and
Productivity.

Financial Stability As we said previously, we see an overall tendency to-
ward deleveraging processes for households and banks which, given our
estimates, are still going trough a restructuring of their balance sheets.
Moreover, as detailed in various occasions by ISTAT and Bank of Italy
(see Gola et al. (2017), for a recent survey and description of Italian reg-
ulations), the Italian economy is not as financialized as most other G8
countries. This may be seen by the “weight” of the financial sector on the
economy as well as the (minor) role played by financial intermediaries (the
so-called Shadow Banks). The banking sector, notwithstanding the recent
turbulence on the stock market, is still more solid than that of other major
partners (given its structure, centered among PMI and small Banks). It
is worth saying that most of the new European banking regulations, most
notably the so-called “Bail-in”, together with Fiscal and Stability Pact,
are the major culprits for the stress on Italy’s banking sector. In conclu-
sion, there are no major warnings with respect to the financial stability
coming from Italy at sight but, we stress again, an external shock would
bring rapidly back the country to recession.

That said, we start with the effects of our shocks on the loans-to-income
ratios in our different Scenarios, shown in Figure 6.46. Starting from the
upper-left Figure, which displays the dynamics of consumer credit relative
to households income, we see that only Scenario 1 causes a increase in the
ratio, the effect being however very small. In the expansionary cases, in
turn, only in Scenario 3 we see a strong initial decline, while in Scenario
4, given the lower interest rates, the effect is smaller. Anyway, the end-of-
sample values for Scenarios 2-4 do not differ so much and range between
-.3 and -.7 %. With respect to mortgages, the story changes a bit. As
we said previously, the major moves in mortgages in Scenario 1 and 4 are
connected to the strong reaction to the interest rate, while we see a general
deleveraging process in Scenario 2 and 3, where the ratios falls by .3 and
.35, respectively. Finally, we have the loans to firms, displayed in the
lower Figure. In this case, the dynamics are primarily led by the reaction
of investment (and firms income) to the various shocks. In Scenario 1,
the increase in the stock of loans relative to income is due to the drop
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Figure 6.45: Scenario 4. Balance sheets Adjustments

-.2

-.1

.0

.1

.2

.3

.4

.5

.6

II III IV I II III IV I II III IV I II III

2017 2018 2019 2020

Monetary Base Deposits

Bank securities NFC shares

Gov. Bonds Foreign liab.

ONFA Consumer Credit (-)

Mortgages(-)

Sc4: Households

% YD_hh

Source: own calculations, changes to Baseline
-.25

-.20

-.15

-.10

-.05

.00

.05

.10

.15

II III IV I II III IV I II III IV I II III

2017 2018 2019 2020

Deposits Gov. Bonds Loans to firms (-)

Sc2: Non-Fin. Corp.

% GDP

Source: own calculations, changes to Baseline

-1.2

-1.0

-0.8

-0.6

-0.4

-0.2

0.0

0.2

0.4

II III IV I II III IV I II III IV I II III

2017 2018 2019 2020

Reserve requirements Excess reserves

Consumer Credit Mortgages

Loans to firms Gov. Bonds

Deposits (-) Bank securities (-)

Sc4: Financial Corp.

% GDP

Source: own calculations, changes to Baseline
-.14

-.12

-.10

-.08

-.06

-.04

-.02

.00

II III IV I II III IV I II III IV I II III

2017 2018 2019 2020

Gov. Bonds Foreign liab.

Sc4: Central Bank

% GDP

Source: own calculations, changes to Baseline

-.6

-.5

-.4

-.3

-.2

-.1

.0

.1

.2

II III IV I II III IV I II III IV I II III

2017 2018 2019 2020

Deposits NFC shares Gov. Bonds (-)

Sc4: Government

% GDP

Source: own calculations, changes to Baseline
-0.4

0.0

0.4

0.8

1.2

1.6

II III IV I II III IV I II III IV I II III

2017 2018 2019 2020

Target2 Deposits Bank securities

Gov. Bonds ONFA Foreign liab. (-)

Sc4: RoW

% GDP

Source: own calculations, changes to Baseline



6.5. OVERALL RESULTS AND MODEL RESPONSES 235

in incomes (since investments go down with the drop in GDP), while the
initial drop in Scenario 2 and 4 followed by a mild increase by the end of
the simulation period are due to the rise in investment, which grow more
than income in the medium-run.

Figure 6.46: Scenario 1-4. Loans to Disposable Income
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Maastricht Parameters We can now pass to the so-called “Maastricht Pa-
rameters”, i.e. notably the government deficit, debt and CAB to GDP
ratios, which are still seen, in major European circles, as “The Major”
indicators for the performance and sustainability of economic policies.

Starting from government deficit, displayed in the upper-left corner on
Figure 6.48, it is worth noting its different behavior in Scenario 4 with
respect to the other two expansionary Scenarios (which, we recall, are
constructed so as to equal the end-of-sample deficit.). In Scenario 4 thus,
although the shock to government expenditure is exactly the same as in
Scenario 2, the decreased interest burden determines only a very slight
increase in the deficit to GDP ratio, even smaller than the one obtained
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Figure 6.47: Scenario 1-4. Consumption and Investmpent to GDP
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in the contractionary Scenario 1. With respect to the debt-to-GDP dy-
namics, it is again worth stressing that the major rises corresponds to
the contractionary Scenario 1 and to Scenario 3, while we see that, when
GDP is boosted through production rather than tax-cuts, the impact on
debt is lower. Finally, in the lower Figure we see the dynamics of the
current account balance. Again, when most of the increase in GDP goes
to consumption, as in Scenario 2, the rising imports relative to exports
determines a worsening of the trade balance as strong as the one deter-
mined by the drop in GDP of Scenario 1. Overall, as we said many times,
we need to better specify the behaviors and reaction of exports to rising
productivity and production and their effect on relative prices which are,
at this stage, lower with respect to other estimates.

GDP and Competitiveness Finally, we may now analyze the overall effects
on GDP and productivity, displayed in Figure 6.49. As we already said,
it is in Scenario 2 and 4, where the boost is given to spending rather
than through a tax-cut, that we have tha major expansionary effects. The
annual rate of growth in Real GDP, by 2019, would be 2.5 and 2.3%,
respectively.

Tables 6.2 to 6.5 display the different model responses to the shocks, as
year-on-year percent change with respect to the Baseline.
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Figure 6.48: Scenario 1-4. Maastricht Parameters
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Figure 6.49: Scenario 1-4. Real GDP and Productivity

99.0

99.5

100.0

100.5

101.0

101.5

102.0

102.5

103.0

103.5

I II III IV I II III IV I II III IV I II III

2017 2018 2019 2020

Scenario 1 Scenario 2 Scenario 3 Scenario 4

Sc 1-4: Real GDP

% GDP

Source: own calculations, changes to Baseline
-.04

.00

.04

.08

.12

.16

I II III IV I II III IV I II III IV I II III

2017 2018 2019 2020

Scenario 1 Scenario 2 Scenario 3 Scenario 4

Sc 1-4: Productivity

%

Source: own calculations, changes to Baseline



238 CHAPTER 6. MODEL SIMULATIONS

Table 6.2: Scenario 1 - Year-o-year change wrt Baseline

2017 2018 2019
Real GDP -0.0 -0.2 -0.4
- Imports 0.0 -0.3 -0.8
- Exports 0.0 0.0 0.0
- Consumption -0.0 -0.0 -0.1
- Investments 0.0 -1.3 -2.9

Employment (thousands) -2.0 -145.0 -322.6
Unemployment Rate (%) 0.0 0.0 0.0
Productivity (%) 0.0 -0.0 -0.0
Avg. Unit Monetary wages (%) 0.0 -0.0 -0.2

Consumer Credit (% YD) 0.0 0.0 0.1
Mortgages (% YD) -0.0 -0.8 -1.8
Loans to Firms (% YD) 3.5 19.5 16.8

Current account (% of GDP) -0.1 -0.1 0.1
Public debt (% of GDP) 0.0 0.4 1.1

Table 6.3: Scenario 2 - Year-o-year change wrt Baseline

2017 2018 2019
Real GDP 0.8 2.1 2.5
- Imports 0.0 5.6 5.8
- Exports 0.0 -0.0 -0.0
- Consumption 0.0 0.6 1.3
- Investments 0.0 1.3 2.1

Employment (thousands) 745.2 1627.0 2101.2
Unemployment Rate (%) -0.0 -0.1 -0.1
Productivity (%) 0.0 0.4 0.3
Avg. Unit Monetary wages (%) 0.0 0.9 1.8

Consumer Credit (% YD) -0.0 -0.1 -0.1
Mortgages (% YD) -0.2 -0.9 -1.2
Loans to Firms (% YD) -7.9 -4.8 8.3

Current account (% of GDP) -0.0 -1.6 -1.7
Public debt (% of GDP) -0.5 0.0 1.4



Table 6.4: Scenario 3 - Year-o-year change wrt Baseline

2017 2018 2019
Real GDP 0.0 0.6 1.0
- Imports 0.0 1.0 2.3
- Exports 0.0 -0.0 -0.0
- Consumption 0.1 1.2 2.4
- Investments 0.0 0.4 1.2

Employment (thousands) 42.4 436.5 839.5
Unemployment Rate (%) -0.0 -0.0 -0.0
Productivity (%) 0.0 0.1 0.1
Avg. Unit Monetary wages (%) 0.0 0.1 0.5

Consumer Credit (% YD) -0.0 -0.1 -0.1
Mortgages (% YD) -0.4 -1.7 -1.8
Loans to Firms (% YD) -7.0 -28.5 -31.7

Current account (% of GDP) -0.0 -0.3 -0.7
Public debt (% of GDP) 0.5 2.0 3.4

Table 6.5: Scenario 4 - Year-o-year change wrt Baseline

2017 2018 2019
Real GDP 0.8 1.9 2.3
- Imports 0.0 5.3 5.3
- Exports 0.0 -0.0 -0.0
- Consumption 0.0 0.2 0.4
- Investments 0.0 1.4 3.0

Employment (thousands) 743.3 1499.9 1903.8
Unemployment Rate (%) -0.0 -0.1 -0.1
Productivity (%) 0.0 0.3 0.2
Avg. Unit Monetary wages (%) 0.0 0.8 1.7

Consumer Credit (% YD) -0.0 -0.0 -0.0
Mortgages (% YD) -0.1 1.0 -2.5
Loans to Firms (% YD) -6.9 -5.2 4.0

Current account (% of GDP) 0.2 -0.7 -0.7
Public debt (% of GDP) -0.7 -1.0 -0.8
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Chapter 7

Conclusions

As far as 2008 Olivier Blanchard, chief economist at the IMF, stated that “the
state of macro is good [...] Macroeconomics is going through a period of great
progress and excitement” ((2008): 2-26). He was talking about the RBC revolu-
tion and the advent of DSGE models as the working horse of macroeconomists
and central bankers, which were seen by many as “The Only” way to model
aggregate systems and behaviors. Then the Financial Crisis hit, followed by
the Great Recession from which many countries, and Italy in particular, has
not yet recovered. As we said, this had much to do with the underpinnings
and shortfalls of the models used. To put it shortly, on the onset of the crisis,
the absence of the financial system (and money in general) in DSGE prevented
them from detecting rising financial distress while, during the Recessions that
followed, misguided policy prescriptions, based on the aforementioned models
and theories, soundly failed. But what is, today, the state of macro?

In a recent issue of the Oxford Review of Economic Policy, conveniently titled
“Rebuilding macroeconomic theory” (2018), the majority of the authors inter-
vened in the debate were more or less split between two groups. On one side,
the ones still defending DSGE, even though there is a wide agreement that these
have to be implemented so as to incorporate the financial system (through more
“frictions”) and hysteresis effects. As Blanchard states “Macroeconomics has
been under scrutiny as a field since the financial crisis, which brought an abrupt
end to the optimism of the Great Moderation. There is widespread acknowledg-
ment that the prevailing dynamic stochastic general equilibrium (DSGE) mod-
els performed poorly, but little agreement on what alternative future paradigm
should be pursued [...] current DSGE models are flawed, but they contain the
right foundations and must be improved rather than discarded” ((2018):1).

On the other, we find two minorities. One, which in contrast pushes for a
come back of the old-fashioned structural models of Keynesian flavor, at least
as policy tools in Central Banks. In the same article, Blanchard, recommends,
as central bank policy tools, the co-existence of DSGE with what Wren-Lewis
(same issue) terms “Structural econometric models”. As Hendry and Muell-
bauer ((2018)) reconstruct, the Bank of England models currently in use still
presents serious drawbacks compared to their pre-DSGE counterparts and call
for a comeback. Finally, an even minoritarian position are the ones of the “or-

241
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thodox dissenters” such as Stiglitz, Wright, Haldane and others, who ask for
quite more radical changes in the new paradigms.

Along with the call for a return to structural models, there is also a renewed
interest for the worthiness of some concepts, as reviewed in Lavoie ((2018)).
The same Blanchard, back in 2015, made the following statement in an inter-
view with the IMF Survey Magazine:

“As a result of the crisis, a hundred intellectual flowers are blooming. Some
are very old flowers: Hyman Minsky’s financial instability hypothesis. Kaldo-
rian models of growth and inequality. Some propositions that would have been
considered anathema in the past are being proposed by ‘serious’ economists: For
example, monetary financing of the fiscal deficit. Some fundamental assump-
tions are being challenged, for example the clean separation between cycles and
trends: Hysteresis is making a comeback. This is all for the best.” (Blanchard,
2015)

However, as we detailed in Chapter 5, even the SEM models currently in
use (and the same applies to other Structural models adopted by central banks,
such as the FRB/US) still fail to meet most of what the debate has deemed as
crucial aspect of modern capitalists systems. Albeit their increased realism and
detail, especially compared to the DSGE, the core module is still represented by
a Solow Growth model type, with demand only affecting the short-run behavior
of the system which is again, in the long-run, completely supply-led, whereas
the real-financial connections, as well as credit-debit streams and dynamics, are
still absent from the analysis.

Thus, we think, not only we need to get back to the right tools (i.e. SEM
vs DSGE), but also the the right theories. As we showed throughout this work,
indeed, we already have alternatives.

The Stock-Flow Consistent approach, as we detailed in Chapter 1 and 2,
provides the perfect roof to host a post-Keynesian view of how the economy
works within an highly detailed financial system. In Chapter 1, we contributed
to the now growing literature on Supermultiplier Growth and Distribution mod-
els, providing a closed economy SFC model to analyze debt and deficit dynam-
ics (along with functional distribution), showing that only when simulating the
model with the Godley-Lavoie method one can ascertain the system wide effects
of shocks. In Chapter 2, in turn, we discussed how the SFC approach deals with
Open economy issues, and reviewed Godley Three Balances model and his fa-
mous Fundamental Identity.

In the second Part of the Thesis, we provide an example of what could be
a post-Keynesian SFC applied model. Using the appropriate data sources on
Financial and Non-Financial Accounts for Italy, in Chapter 3 we set-up the ac-
counting skeleton of the model, based on the principles discussed in previous
chapters, and build the (reduced form) Transaction and Balance Sheet Matri-
ces, and discuss how to solve all the technical and theoretical problems that
will come along when using such data. In Chapter 4, in turn, we show how
the two database that we have built can be merged together, reconciling Stocks



243

& Flows in the model. We walk the reader through all the steps needed to
construct the Behavioral Transaction Matrix, which represents, together with
the Balance Sheet Matrix, the core of the model. Moreover, we show how to in-
clude the Central Bank and discuss extraordinary Monetary Policy by the ECB.

Finally, in the third Part of the Thesis, we “close” the model and use it to
perform some policy simulations over the medium-run. In Chapter 5 we present
our SFC Quarterly Structural Model for Italy (SFC QMITA). We begin by de-
tailing, sector by sector, all the equations related to real transactions and then
move to the Portfolio choices, detailing the buffer stocks for each asset class and
sector. Finally, we present the estimations of the structural equations of the
model, underlying once again our pragmatic approach and leaving some other
considerations to the Appendices. We close this work in Chapter 6, where we
perform some economic policy simulations on the model developed. First, we
check the main transmission channels for the base interest rate. We then check
the usual keynesian expansionary policies, running three different exercises. We
show how, given the same end-of-sample government deficit to GDP ratio, a
positive shock to government spending has a higher effect on GDP, employ-
ment, productivity and distribution than a reduction in tax rates. Finally, we
simulated how this expansionary policy, coupled with the full accommodation
of the ECB (or what may be called a renewed Whatever it Takes), would gen-
erally bear better outcomes, in terms of Financial Stability, government deficit
and CAB to GDP ratios while having the same effects on employment and pro-
ductivity.

It comes without saying that this model still needs refinement and contin-
uous work. As we said many times, some of the short-cuts we adopted, either
for practical purposes, theoretical considerations or purely data-driven findings,
will need to be addressed.

For example, while it is common in theoretical SFC models to describe port-
folio choices using a Tobinesque approach, when dealing with real world data,
as we detailed in Chapter 5, it is practically very difficult to find in the data
(given their structure, the time-span etc) the appropriate relations, if they exist,
between the rate of returns and the demand and supply of the different assets
and liabilities. However, with longer series, model refinements and people work-
ing on it, we could well achieve a full description of financial interactions.

Another notable example is our treatment of the Central Bank. Given the
current monetary policy of the ECB, as we detailed in Chapter 4, we found it
sensible to model the Central Bank as the ultimate buyer of government Trea-
suries. However, this assumption, which reflects the current behavior of Bank
of Italy, creates problems when conducting simulations. First, as we discuss in
Chapter 6, when building the baseline for the model we had to assume the ECB
to continue with QE operations throughout the simulation period, if we didn’t
want the stock of reserves to go negative. This is so because, when QE will end,
banks will have to change their behaviors, and the ECB will have to detail how
it would supposedly absorb all the amount of excess reserves present in the sys-
tem. However, the short time span of our series, together with the uncertainty
about the end of QE programs prevent us for making more realistic assumptions.



244 CHAPTER 7. CONCLUSIONS

Future releases of the model will have to cope with these, as well as many
others, shortfalls. However, we think we are on the right track in building
a sound SFC macroeconomteric model which, if properly implemented (and
funded!) may well stand among the most prominent example in the literature,
contribute to the dissemination of the approach and, possibly, provide useful
Economic Policy analysis.

Francesco Zezza
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248 APPENDIX A. DATA SOURCES

Table A.1: Data sources
Database Source Description Sample period

Seasonally
adjusted

ISTAT - Quarterly National Accounts – GDP and components 1995-2017q3 Yes
– Income from labor 1995-2017q3 Yes
– Occupation by branch 1995-2017q3 Yes
– Gross Fixed Investment by type 1995-2017q3 Yes
– Costs and margins by branch 1995-2017q3 Yes
– Household consumption 1995-2017q3 Yes
– Household consumption by type 1995-2017q3 Yes
– Value added by branch 1995-2017q3 Yes

- Quarterly non-financial accounts
of the institutional sectors

1999-2017q3 No

- Capital Stock – Capital stock and amortization 1995-2017 Annual
– Stock of non-financial assets 2000-2016 Annual

- Population and labor market – Labor force 1992q4-2017q3 Yes
– Occupation by branch 1992q4-2017q3 Yes
– Population by cohort 1977-2017q3 No
– Part-time and full-time employent 1977-2017q3 No
– Underemployment 2004-2017q3 No
– Long-term unemployment 1992q4-2017q3 No

- Prices – House price index 2010-2017q3 No
– Price index for blue-collars 1996m1-2017m10 No

Bank of Italy
- Quarterly financial accounts
of the institutional sectors

1995-2017q3 No

- Monetary statistics – Liabilities subject to mandatory reserves 1999m1-2017m10 No
– Reserves 1999m1-2017m10 No
– BoI balance sheet: assets 1999m1-2017m10 No
– BoI balance sheet: liabilities 1999m1-2017m10 No
– Banks: deposits by sector, stocks 1999m1-2017m10 No
– Banks: deposits by sector, flows 1999m1-2017m10 No

- Public finance – Financing of AAPP 1980m12-2017m10 No
– Debt of AAPP: holding sectors 1861m12-2017m10 No

- SSDS – Debt securities 2010q4-2017q3 No
- Interest rates – Government bonds: gross yields to maturity 1988m12-2017m10 No

– Composite indexes 2003m1-2017m10 No
– Interest rates on loans to households 1995m1-2017m10 No
– Interest rates on deposits 1990m1-2017m10 No
– Other bank rates 1990m3-2017m10 No

- Balance of Payments – Financial accounts 1997m1-2017m10 No
– International investment position, asset, stocks 1998q1-2017q3 No
– International investment position, asset, flows 1998q1-2017q3 No

- Competitivity index 1993m1-2017m10 No
Eurostat - Interest rates – EMU convergence criterion series 1980m1-2017m10 No

– Money market rates 1980m1-2017m10 No
- International trade – Trade by country 1992-2016 Annual

– Oil imports 2000m1-2017m10 No
OECD - Unemployment by duration 1983-2016 Annual

- GDP of tranding partners 1995q1-2017q3 Yes
FRED
economic data

Share prices index – Italy 1960m1-2017m10 No

– United Kingdom 1960m1-2017m10 No
– United States 1960m1-2017m10 No

- Gold fixing price 3PM 2/1/1990-30/9/2017 No
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Table B.1: Non Financial Accounts. Italy, 2015, Mill. euro.

Sectors
Transactions Total Economy NFC FC GVT HH ROW

1 Production Account/account of the rest of the World
for Goods and Services

2 Resources
3 Production
4 - Imports of Goods and Services Total Imports 59679,64
5 - Imports of goods 46374,09
6 - Imports of services 13305,55
7 Taxes less subsidies on products 28922,35 Net Indirect Taxes on Pro-

duction
8 Uses
9 Intermediate consumption
10 Exports of Goods and Services Total Exports 61944,36
11 - Exports of goods 50357,57
12 - Exports of services 11586,78

13 Gross Domestic Product/Gross Value Added 274274,85 GDP 127557,16 11298,28 35852,64 70644,41 0
14 Amortization 42124 (-) AMM 23394,93 566,03 6281,74 11881,29 0
15 Net Domestic Product/Net Value Added 232150,9 (=) GNP 104162,2 10732,3 29570,9 58763,1 0

16 Balance of trade in goods and services with
the rest of the world

-2264,7

17 Primary Income generation account

18 Resources
19 Gross Domestic Product/Gross Valued Added 274274,85 GDP 127557,16 11298,28 35852,64 70644,41 0
20 Contributions 6116,25 (+) social contributions 1653,56 3,78 0 654,4 0
21 - Contributions to production 3804,51 0 0 0 0 0
22 - Other contributions to production 2311,74 1653,56 3,78 0 654,4 0
23 Uses
24 Salaries 98914,49 (-) Wages 58979,75 6146,94 26811,39 6976,41 416
25 Taxes on Imports and production 41844,67 (-) Taxes on goods services 4494,62 588,9 1593,72 2440,58
26 - Taxes on production 32726,87 0 0 0 0 0
27 - Other taxes on production 9117,81 4494,62 588,9 1593,72 2440,58 0

28 Gross operating surplus and (gross) Mixed in-
come

139631,9 (=) Gross Profits 65736,4 4566,2 7447,5 61881,8 0

29 Gross Operating Surplus 93996,7 65736,4 4566,2 7447,5 16246,6 0
30 Mixed income (gross) 45635,23 (-) Mixed Income 0 0 0 45635,23 0
31 Amortization 42124 23394,93 566,03 6281,74 11881,29 0
32 Net operating surplus and (net) Mixed income 97507,9 (=) Net Profits 42341,5 4000,2 1165,8 50000,5 0

33 Primary Income distribution account

34 Resources
35 Gross operating surplus and (gross) Mixed in-

come
139631,9 Gross Profits 65736,4 4566,2 7447,5 61881,8 0

36 Salaries 99034,49 (+) Wages 0 0 0 99034,49 296
37 Taxes on Imports and production 41535,9 (+) Indirect taxes 0 0 41535,9 0 308,77
38 - Taxes on production 32418,1 0 0 32418,1 0 308,77
39 - Other taxes on production 9117,81 0 0 9117,81 0 0
40 Capital incomes 82388,27 (+) Capital income 8343,42 23085,16 1016,5 49943,19 12235,67
41 - Interests 46300,86 6781,9 22409,04 465,33 16644,59 10542,67
42 - Dividends 29116,1 444 355 27,38 28289,73 820
43 - Reinvested FDI earnings 779 779 0 0 0 785
44 - Other investment income 5485,39 314,19 321,12 0 4850,08 88
45 - Rent from Land 706,92 24,33 0 523,8 158,8 0
46 Uses

Continued on next page
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Table B.1: (continued)

Sectors
Transactions Total Economy NFC FC GVT HH ROW

47 Contributions 3190,25 (-) Subsidies 0 0 3190,25 0 2926
48 - Contributions to production 1902,51 0 0 1902,51 0 1902
49 - Other contributions to production 1287,74 0 0 1287,74 0 1024
50 Capital Incomes 83371,58 (-) Capital income 39245,4 21791,05 19591,41 2743,72 11250,08
51 - Interests 48105,55 9499,21 16689,88 19586,33 2330,13 8737,08
52 - Dividends 29062,73 28672,93 389,79 0 0 872
53 - Reinvested FDI earnings 785 785 0 0 0 779
54 - Other investment income 4711,39 0 4711,39 0 0 862
55 - Rent from Land 706,92 288,26 0 5,08 413,59 0

56 Gross National Income/balance of gross pri-
mary incomes

276028,7 (=) YP 34834,4 5860,3 27218,2 208115,8

57 Amortization 42124 23394,93 566,03 6281,74 11881,29
58 Net National Income/balance of net primary

incomes
233904,7 11439,5 5294,3 20936,5 196234,5

59 Secondary Income distribution account

60 Resources
61 Gross National Income/balance of gross na-

tional income
276028,7 YP 34834,4 5860,3 27218,2 208115,8

62 Direct Taxes on incomes, wealth, etc. 27743,65 (+) Taxes 0 0 27743,65 0 90
63 Benefits and social contributions 112727,45 (+) Benefits 4282,68 1774,82 30664,81 76005,14 376
64 - Net social contributions 37029,24 4282,68 1774,82 30664,81 306,93
65 - Social contributions ”other than transfers in

nature”
47686,72 0 0 0 47686,72

66 - Transfers in nature 28011,49 0 0 0 28011,49 0
67 - Other current transfers 19173,37 (+) Other curent transfers 2007,93 5635,9 3111,73 8417,81 5114
68 Uses
69 Direct Taxes on incomes, wealth, etc. 27721,65 (-) Taxes 465,44 176,81 404,11 26675,29 112
70 Benefits and social contributions 112424,45 (-) Benefits 3124,63 1221,05 69404,15 38674,63 679
71 - Net social contributions 37081,24 0 0 0 37081,24
72 - Social contributions ”other than transfers in

nature”
47331,72 3124,63 1221,05 42738,67 247,38

73 - Transfers in nature 28011,49 0 0 26665,48 1346,01 0
74 - Other current transfers 22420,88 (-) Other current transfers 3250,02 5747,7 4912,37 8510,78 1866

75 Gross Disposable Income 273106,2 (=) YD 34284,9 6125,5 40683,2 192012,6 0
76 Amortization 42124 23394,93 566,03 6281,74 11881,29 0
77 Net Disposable Income 230982,2 10890 5559,5 34401,5 180131,3 0

78 Disposable Income utilization account

79 Resources
80 Gross Disposable Income 273106,2 YD 34284,9 6125,5 40683,2 192012,6 0
81 Variations in pensions entitlements 1830,62 (+) Variations in pensions

entitlements
0 0 0 1830,62 0

82 Uses
83 Final consumption 219231,22 (-) Final consumption 46510,61 172720,61
84 - Individual consumption 199386,09 26665,48 172720,61
85 - Collective consumption 19845,13 19845,13 0
86 Variations in pensions entitlements 1830,62 1465,2 352,53 0 12,89 0

87 Gross Saving 53875 (=) SAV 32819,7 5773 -5827,4 21109,7 0
88 Amortization 42124 23394,93 566,03 6281,74 11881,29 0
89 Net Saving 11751 (=) NSAV 9424,8 5207 -12109,1 9228,4 0

Continued on next page
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Table B.1: (continued)

Sectors
Transactions Total Economy NFC FC GVT HH ROW

90 Balance of current operations with the rest of
the world

0 0 0 0 0 -1093,4

91 Account of changes in equity due to savings and cap-
ital transfers

92 Changes in liabilities and net worth
93 Net Saving 11751 NSAV 9424,8 5207 -12109,1 9228,4 0
94 Transfers in Capital account 6158,06 (+) Transfers in Capital

account
3691,93 126 1384,4 955,13 368

95 - Taxes on Capital Account 360,4 0 0 360,4 0 0
96 - Other transfers in Capital account 5797,66 3691,93 126 1024 955,13 368
97 Changes in assets
98 Transfers in Capital account 5659,69 (-) Transfers in Capital ac-

count
158,88 540 4319,68 640,53 867

99 - Taxes on Capital Account 361,03 26,01 0 0 334,42 0
100 - Other transfers in Capital account 5298,66 132,88 540 4319,68 306,11 867

101 Variations in Net Worth due to saving and
transfers in Capital account

12249,4 (=) DNW 12957,8 4793 -15044,4 9543 -1592,4

102 Non-financial incomes acquisition account

103 Variations in liabilities and net worth
104 Variations in Net Worth due to saving and

transfers in Capital account
12249,4 DNW 12957,8 4793 -15044,4 9543 -1592,4

105 Amortization 42124 (+) AMM 23394,93 566,03 6281,74 11881,29 0
106 Variations in assets
107 Gross Fixed Capital Formation 52777,74 (-) Gross Investments 25841,07 787,27 7657,26 18492,13 0
108 - Gross Fixed Capital Formation 54760 28155,96 780,43 7657,26 18166,35 0
109 - Changes in inventories -1982,26 -2314,89 6,84 0 325,79 0
110 - Acquisitions less disposals of non-produced

non-financial assets
42 (-) Other non-financial in-

vestments
155,89 6,07 97,59 -217,54 -42

111 Net Lending/Borrowing 1553,6 (=) NETLEND 10355,8 4565,7 -16517,5 3149,7 -1553,6
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Table B.2: Simplified Transaction Matrix. Italy.

Sector
Transaction Production Households Non-financial business Financial business Government Rest of the World Pool Total

1 GDP tot gdp
2 Wage income: domestic -wb hh wag r -wagesfrow 0
3 Wage income paid abroad -wages2row +wages2row 0
4 Mixed income -mixy +hh mixy 0
5 Operating surplus -ops +hh ops +nfc ops +fc ops +gvt ops 0
6 Indirect taxes -indtax +gvt indt r +row indt r 0
7 Subsidies +subs -tot subs p -row subs p 0

8 SUM 2-7 Income from produc-
tion

0 +HH INCP +nfc ops +fc ops +GVT INCP +ROW INCP

9 Interest received +hh int r +nfc int r +fc int r +gvt int r +row int r -INTEREST
10 Interest paid -hh int p -nfc int p -fc int p -gvt int p -row int p +INTEREST
11 Dividends received +hh div r +nfc div r +fc div r +gvt div r +row div r -DIVIDENDS
12 Dividends paid -nfc div p -fc div p -row div p +DIVIDENDS
13 Renivested earnings from

FDI - received
+nfc reinvfdi r +fc reinvfdi r +row reinvfdi r -REINVEARN

14 Renivested earnings from
FDI - paid

-nfc reinvfdi p -fc reinvfdi p -row reinvfdi p +REINVEARN

15 Other capital income - re-
ceived

+hh kinco r +nfc kinco r +fc kinco r +row kinco r -OTHINCFROMK

16 Other capital income -
paid

-fc kinco p -row kinco p +OTHINCFROMK

17 Land rent - received +hh rentl r +nfc rentl r +gvt rentl r -RENTLAND
18 Land rent - paid -hh rentl p -nfc rentl p -gvt rentl p +RENTLAND

19 SUM 8-18 Primary income +HH YP +NFC YP +FC YP +GVT YP +ROW YP

20 Direct tax - received +gvt tax r +row tax r 0
21 Direct tax - paid -hh tax p -nfc tax p -fc tax p -gvt tax p -row tax p 0
22 Social benefits +hh ben r +nfc ben r +fc ben r +gvt ben r +row ben r -SOCBEN
23 Social Benefits : Trans-

fers in kind
+gindc -gindc 0

24 Social contributions -hh ben p -nfc ben p -fc ben p -gvt ben p -row ben p +SOCBEN
25 Other current transfers -

received
+hh otc r +nfc otc r +fc otc r +gvt otc r +row otc r -OTHCURTR

26 Other current transfers -
paid

-hh otc p -nfc otc p -fc otc p -gvt otc p -row otc p +OTHCURTR

27 SUM 19-22 + 24-26 Dispos-
able income

+HH YD +NFC YD +FC YD +GVT YD +ROW YD

28 Var. pensions entitle-
ments

+hh pensr r -
hh pensr p

-nfc pensr p -fc pensr p 0

29 - Consumption (individ-
ual)

-gvt cons ind

30 - Consumption (collec-
tive)

-gvt cons coll

31 Consumption -hh consf -gvt consf 0

32 SUM 27-30 Savings (gross) +HH SAV +NFC SAV +FC SAV +GVT SAV

33 Ammortization -hh amm -nfc amm -fc amm -gvt amm

34 SUM 32-33 Savings (net) +HH NSAV +NFC NSAV +FC NSAV +GVT NSAV

35 Current operations bal-
ance

-row netpos

36 - Taxes on Capital Ac-
count

-hh trk tax p -nfc trk tax p -fc trk tax p +gvt trk tax r +row trk tax r 0

Continued on next page
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Table B.2: (continued)

Sector
Transaction Production Households Non-financial business Financial business Government Rest of the World Pool Total

37 - Other transf. In Capital
Account paid

−hh trk o p +
hh trk o r

−nfc trk o p +
nfc trk o r

−fc trk o p +
fc trk o r

−gvt trk o p +
gvt trk o r

+/ − TRK O

38 Trans. In Capital Ac-
count paid

-hh trk p -nfc trk p -fc trk p -gv trk p -row trk p +TRK

39 Trans. In Capital Ac-
count received

+hh trk r +nfc trk r +fc trk r +gvt trk r +row trk r -TRK

40 SUM 34+38+39 Var. in Net
Wealth

+HH DNW1 +NFC DNW1 +FC DNW1 +GVT DNW1 +ROW DNW1

41 Gross Fixed Capital For-
mation

-hh gfcf -nfc gfcf -fc gfcf -gvt gfcf +GFCF 0

42 Var. in Inventories -hh dinv -nfc dinv -fc dinv -gvt dinv +DINV 0
43 Gross Capital Formation

(41+42)
-hh gcf -nfc gcf -fc gcf -gvt gcf +GCF 0

44 Acquisition less dispos-
als of non-produced non-
financial assets

-hh othdna -nfc othdna -fc othdna -gvt othdna -row othdna +OTHDNA 0

45 Net Lending (43-43-44) +HH NETLEND +NFC NETLEND +FC NETLEND +GVT NETLEND +ROW NETLEND 0
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Table B.3: Behavioral Transaction Matrix. Italy.

Sectors
Production HH NFC FC GVT RoW Tot

Transactions Banks Central Bank
1 GDP GDP = CONS +

GFCF + DINV +
G +XGS −MGS

2 Wage
income:
domestic

(-) WB = wageu ·
emp

(+) wages (-) wagesfrow 0

3 Wage in-
come paid
abroad

(-) WAGES2ROW (+) wages2row 0

4 Mixed
income

(-) MIXY =

ratiomixy · GDP
(+) mixy 0

5 Operating
surplus

(-) OPS = GDP −
(WB + MIXY +
INDTAX−SUBS)

(+) opshh = πhh ·
OPS

(+) opsnfc =

OPS − (opshh +
opsfc + opsgvt)

(+) opsfc =

πfc · OPS
(+) opsgvt =
πgvt · OPS

0

6 Indirect
taxes

(-) INDTAX = θi ·
GDP

(+) indtgvt =
indtax − indtrow

(+) indtrow =

θiw · INDTAX
0

7 Subsidies (+) SUBS = θs ·
GDP

(-) subsgvt =
SUBS − subsrow

(-) subsrow =
θsw · SUBS

0

8 Imports (-) MGS (+) mgs 0
9 Exports (+) XGS (-) xgs

10 Sum 2-9
Income From
Production

(+) INCPhh (+) opsnfc (+) opsfc (+) INCPgvt (+)
NET TRADE

0

11 Interest re-
ceived

(+) INTRhh =

(rdeps ·
DEPSHH,t−1 +

rb · BHH,t−1 +

rbb · BBt−1 +

rf · FHH,t−1) +

disc intrhh

(+) INTRnfc =

(rdeps ·
DEPSNFC,t−1 +

rb · BNFC,t−1) +

disc intrnfc

(+) INTRfc =

(rblcc ·
BLCCt−1 +

rblmo ·
BLMOt−1 +

rblfirms ·
BLFIRMSt−1+

rb · BFC,t−1 +

rf · FFC,t−1) +

disc intrfc

(+) INTRcb =

(radv · ADVt−1 +

rb ·BCB,t−1 +rf ·
FCB,t−1)

(+) INTRgvt =

(rdeps ·
DEPSGV T,t−1) +

disc intrgvt

(+) INTRrow =

(rdeps ·
DEPSRoW,t−1 +

rb · BRoW,t−1) +

disc intrrow

0

12 Interest
paid

(-) INTPhh =

(rblcc ·BLCCt−1+

rblmo ·
BLMOt−1) +
disc intphh

(-) INTPnfc =

(rblfirms ·
BLFIRMSt−1) +
disc intpnfc

(-) INTPfc =

(radv ·
ADVt−1 +

rdeps ·
DEPSt−1 +

rbb · BBt−1) +
disc intpfc

(-) INTPgvt =

(rb · Bt−1) +
disc intpgvt

(-) INTProw =

(rf · Ft−1) +
disc intprow

0

Continued on next page
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Table B.3 continued from previous page

Sectors
Production HH NFC FC GVT RoW Tot

Transactions Banks Central Bank
13 Dividends

+ Rein-
vested
earnings
from FDI
received

(+) DIVRhh =
(re · ENHH,t−1 +

reb · EBt−1) +
disc divrhh

(+) FDIYnfc =

(rfdio ·
FDIOt−1) =
DIVRnfc +

REINV FDIProw

(+) DIVRfc =

(re ·
ENFC,t−1) +

disc divrfc

(+) DIVRgvt =

(re ·
ENGV T,t−1) +

disc divrgvt

(+) FDIYrow =

(rfdii ·
FDIIt−1) =
DIVRrow +
REINV FDIRrow

0

14 Dividends
+ Rein-
vested
earnings
from FDI
paid

(-) (DIV Pnfc +

FDIYrow) =
re · ENt−1 +

rfdii · FDIIt−1

(-) DIV Pfc =

reb · EBt1 +
disc divpfc

(-) FDIYnfc =

(rfdio ·
FDIOt−1)

0

15 Other net
Capital
Income

(+) KYNEThh =
KINCORhh

(+) KYNETnfc =

KINCORnfc +

(REINV FDIRnfc−
REINV FDIProw)−
(REINV FDIPnfc−
REINV FDIRrow)

(+)
KYNETfc =

KINCORfc −
KINCOPfc +

REINV FDIRfc−
REINV FDIPfc

(+)
KYNETrow =
KINCORrow −
KINCOProw +
DIVRnfc −
DIV Prow

0

16 Net Rent
from Land
Ownership

(-) RENTLNPhh (-) RENTLNPnfc (+)
RENTLNRgvt

0

17 Sum 10-16
Primary
Income

Y Phh =
INCPhh +
(INTRhh +
DIVRhh +
KYNEThh) −
(INTPhh +
RENTLNPhh)

Y Pnfc = opsnfc+

(INTRnfc +

FDIYnfc +

KYNETnfc) −
(INTPnfc +

DIV Pnfc +

FDIYrow +
RENTLNPnfc)

Y Pfc = opsfc+

(INTRfc +

DIVRfc +

KYNETfc) −
(INTPfc +

DIV Pfc)

INTRcb Y Pgvt =
INCPgvt +

(INTRgvt +
DIVRgvt +

RENTLNRgvt) −
(INTPgvt)

Y Prow =
Y TRADErow +
(INTRrow +
FDIYrow +
KYNETrow) −
(INTProw +
FDIYnfc)

0

18 Direct Tax
- received

(+) TAXRgvt =

(TAXPhh +
TAXPDnfc +

TAXPfc +

TAXProw) +
disc tax

(+) TAXRrow =
TAXPWnfc

19 Direct Tax
- paid

(-) TAXPhh =

θdhh · (Y Phh +

penspaym)

(-) TAXPDnfc =

TAXPnfc −
TAXPWnfc =

(θdnfc ·

OPSnfc) − (θdw ·
WAGES2ROW )

(-) TAXPfc =

θdfc · OPSfc

(-) TAXProw =

θdrow ·
WAGESFROW

20 Social Ben-
efits

(+) penspaym =
BENRhh

(-) penspaym 0

21 Social Con-
tributions

(-) soccon =
BENPhh

(+) soccon 0

Continued on next page
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Table B.3 continued from previous page

Sectors
Production HH NFC FC GVT RoW Tot

Transactions Banks Central Bank
22 Other (net)

current
transfers

(+) OTCNhh (+) OTCNnfc (+) OTCNfc (-) OTCPcb (+) OTCNgvt (-) OTCNrow 0

23 Sum 18-22
Disposable
income

(+) YDhh (+) YDnfc (+) YDfc 0 (+) YDgvt (+) YDrow 0

24 Pensions (+) PENSRhh =
PENSPnfc +

PENSPfc

(-) PENSPnfc =

ratio
pensp
nfc

·
penspaym

(-) PENSPfc =

ratio
pensp
fc

·
penspaym

0

25 Gov. Con-
sumption -
Individual

(-)
CONSCOLLgvt =

parccgvt · G
26 Gov. Con-

sumption -
Collective

(-)
CONSINDgvt =

parcigvt · G
27 Consumption (-) CONSFhh =

cons + disc cons

28 Sum 23-27:
Savings

(+) SAVhh =
YDhh +
PENSRhh −
CONSFhh

(+) SAVnfc =

YDnfc −
PENSPnfc

(+) SAVfc =

YDfc −
PENSPfc

(+) SAVgvt =
YDgvt −
(CONSCOLLgvt+
CONSINDgvt

(+) SAVrow =
YDrow

0

29 Taxes on
Capital
Account

(-)TRKTAX Phh (-)
TRKTAX Pnfc =

TRKTAX PDnfc+

TRKTAX PWnfc

(-)
TRKTAX Pfc

(+)
TRKTAX Rgvt =
TRKTAX Phh +
TRKTAX PDnfc+

TRKTAX Pfc

(+)
TRKTAX R =
TRKTAX PWnfc

0

30 Net Trans-
fer in
Capital
Account

(-) NTRKhh (-) NTRKnfc (-) NTRKfc (+) NTRKgvt 0

31 Gross
Fixed
Capital
Formation

(-) GFCFhh (-) GFCFnfc (-) GFCFfc (-) GFCFgvt

32 Changes in
Inventories

(-) DINVhh (-) DINVnfc (-) DINVfc (-) DINVgvt

33 Other Non-
Produced
non-
Financial
Assets

(-) OTHDNAhh (-) OTHDNAnfc (-) OTHDNAfc (-) OTHDNAgvt

34 Sum 28-33:
Net Lending

NETLENDhh =
SAVhh +
(TRKTAX Phh −
NTRKhh) −
GFCFhh −
DINVhh −
OTHDNAhh

NETLENDnfc =

SAVnfc +

(TRKTAX Pnfc−
NTRKnfc) −
GFCFnfc −
DINVnfc −
OTHDNAnfc

NETLENDfc =

SAVfc +

(TRKTAX Pfc−
NTRKfc) −
GFCFfc −
DINVfc −
OTHDNAfc

NETLENDgvt =
SAVgvt +

(TRKTAX Rgvt +

NTRKgvt) −
GFCFgvt −
DINVgvt −
OTHDNAgvt

NETLENDrow =
SAVrow +
(TRKTAX Rrow+
NTRKrow) −
OTHDNArow

0

Continued from previous page
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Table B.4: Italy. Financial accounts of institutional sectors, 2016q4, Millions
euro.

Sectors
NFC Financial Corporations GVT HH RoW Tot.

CB Banks OFI Fin Aux Ins.&Pens.
Financial Assets
Gold, Monetary Reserves 93,098 8,387 101,485
Banknotes and monetary deposits 296,449 3,953 418,422 60,478 18,520 25,503 52,221 866,555 406,178 2,148,279
Other deposits 21,950 254,604 251,014 124,774 158,318 1,507 41,395 463,309 258,890 1,575,761
Short-term assets 49 1,042 26,073 6,128 2,480 2,462 86 2,285 80,765 121,370
Medium/long-term assets 63,858 413,920 784,986 193,067 82,510 572,047 38,188 361,965 955,697 3,466,238
Derivatives 13,421 29 178,665 4,646 935 742 757 124,152 323,347
Short-term loans 45,354 42 499,094 24,365 1,509 14,072 81,325 665,761
Medium/long-term loans 25,570 2,464 1,389,682 178,431 8,497 141,329 169,451 1,915,424
Shares 592,663 9,135 188,591 118,286 8,138 101,460 135,173 984,657 482,268 2,620,371
Shares of Mutual Funds 13,448 15,383 200,208 67,748 183,318 4,229 474,413 1,084 959,831
Insurance technical reserves 17,420 6,125 2,928 1,318 940,041 16,180 984,012
Other accounts 552,417 18,756 2,388 79 3,124 133,666 126,709 90,429 927,568
Total 1,642,598 778,285 3,776,790 912,770 338,729 903,097 547,605 4,234,764 2,674,806 15,809,447

Financial Liabilities
Gold, Monetary Reserves 8,387 93,098 101,485
Banknotes and monetary deposits 41,777 632,837 1,120,110 160,657 192,897 2,148,278
Other deposits 1,441,565 80,743 53,452 1,575,760
Short-term assets 4,982 57 107,261 9,071 121,371
Medium/long-term assets 140,095 572,692 179,053 16,067 2,023,133 535,200 3,466,240
Derivatives 12,997 3 193,479 2,877 4,377 855 30,110 68 78,580 323,346
Short-term loans 343,995 121,349 86,119 915 12,148 54,188 47,046 665,760
Medium/long-term loans 752,202 304 57,620 101,277 6,560 10,581 211,645 643,397 131,838 1,915,424
Shares 1,761,046 7,500 180,143 36,408 9,100 80,920 545,254 2,620,371
Shares of Mutual Funds 4,813 296,042 658,977 959,832
Insurance technical reserves 91,808 7,186 8,601 795,051 4,964 37,154 39,247 984,011
Other accounts 535,973 2,464 609 37 2,992 79,649 178,596 127,246 927,566
Total 3,684,874 656,217 3,581,489 737,672 106,193 907,381 2,710,310 913,403 2,511,904 15,809,444

Net Wealth -2,042,276 122,068 195,301 175,098 232,536 -4,284 -2,162,705 3,321,361 162,902 3

Source: Bank of Italy
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Table B.5: Model Balance-Sheet Matrix. Italy.

Sector
Assets/liabilities HH NFC FC CB GVT RoW Total

1 Real assets
2 Capital (residential) (+) Khh

3 Capital (non-
residential): ma-
chinery

(+) K Mnfc (+) K Mfc

4 Capital (non-
residential): ware-
houses

(+) K NRnfc (+) K NRnfc

5 Capital (infrastruc-
tures)

(+) Kgvt

6 Financial assets
7 Gold (+) GOLD (-) GOLD 0
8 Monetary base (+) MBhh (+) MBfc (-) MB + MB T2 0
9 CB refinancing (-) ADV (+) ADV 0
10 Bank deposits (+) DEPShh (+) DEPSnfc (-) DEPS (+) DEPSgvt (+) DEPSrow 0
11 Bank loans: consumer

credit
(-) BLCC (+) BLCC 0

12 Bank loans: mort-
gages

(-) BLMO (+) BLMO 0

13 Bank loans to firms (-) BLFIRMS (+) BLFIRMS 0
14 Banks debt (+) BBhh (-) BB (+) BBrow 0
15 Banks equities (+) EB (-) EB 0
16 Public debt (+) Bhh (+) Bnfc (+) Bfc (+) Bcb (-) B (+) Brow 0
17 Firms equities (+) ENhh (-) EN (+) ENfc (+) ENgvt 0
18 Outgoing FDI (+) FDIO (-) FDIO 0
19 Incoming FDI (-) FDII (+) FDII 0
20 Foreign liabilities (+) Fhh (+) Ffc (+) Fcb (-) F 0
21 Other net (+) ONFAhh (+) ONFAnfc (+) ONFAfc (+) ONFAcb (+) ONFAgvt (+) ONFArow
22 Net financial assets NFAhh NFAnfc NFAfc NFAcb NFAgvt NFArow 0



260 APPENDIX B. MATRICES



Appendix C

Econometric Appendix

After the Golden Age of Econometrics of the 1950s and 60s, a growing skepticism
toward the discipline arose. As Desai said, “even within the academic profession,
one in sensing a doubt as to whether the generation of more numbers for their
own sake is fruitful, The ad hoc approach of many practicing econometricians
to the problem of hypothesis testing and inference is illustrated by the popular
image of much econometrics as a high R2 in search of a theory.” (Desai, 1967:7).

The forecasting ability of the large scale macro-econometric models built in
the 1970s following what has been labelled the Cowles Commission methodol-
ogy, moreover, was found to be poor (see Cooper, 1972).

In 1978, however, a major step forward in the discipline occurred with the
publication of the work of Davidson, Hendry, Srba and Yeo. This work has had
an important influence on the way many econometricians now use time series
data to model economic relationship. These new developments include general
to specific modelling and cointegration analysis, upon which our work will be
built.

One of the main methodological innovations of their approach was that a
“good” empirical econometric model could be developed by starting from a rel-
atively large, general model and by gradually reducing its size and transforming
the variables through the testing of various linear and non-linear restrictions.

By general to specific modelling we mean the formulation of a fairly unre-
stricted dynamic model which is subsequently tested, transformed and reduced
in size by performing a number of tests for restrictions.

The general mode is usually described in an autoregressive distributed lag
(ADL) form. This means that a dependent variable yt is expressed as a function
of its own lagged values, and the current and lagged values of all explanatory
variables X, as in

a(L)y = B(L)X + u (C.1)

261
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where L is the lag operator.

An important implication, thus, is that we must have a tool which can be
used for testing whether or not the restrictions of interest which lead to a spe-
cific model are valid, or equivalently, whether or not the restrictions contradict
the general model. Several tests have been suggested for testing both linear and
non-linear restrictions in a general econometric model. The most well-known
are the Likelihood Ratio, Wald and Lagrange Multiplier (scores) tests.

The General-to-specific approach is usually adopted on stationary variables.
A first step of modern econometric analysis involving time series has thus become
unit root testing, to ascertain the order of integration of each series. Formally
given

a(L)y = u (C.2)

In order for the variable yt to meet what are called the “stationarity condi-
tions”, it is required that the roots of the lag polynomial a(L) “lie outside the
unit circle”, i.e. they are larger than unity in absolute value (see Granger and
Newbold, 1986:6-10). To put it differently, a stochastic process1 y is said to be
stationary if the joint and conditional probability distributions of the process
are unchanged if displaced in time. The means and the variance of the process,
thus are constant over time, while the value of the covariance between the two
periods depends only on the gap between the periods, and not the actual time
at which this covariance is considered. If one or more of these conditions are
not fulfilled, the process is said to be non-stationary.

If this is not the case, i.e. if y is not stationary, unit root testing is performed
on the time difference of y, and the order of integration of a series is defined
by the number of time differences required to obtain stationarity (Engle and
Granger, 1987). Non-stationarity of time series has always been regarded as
a major problem in econometric analysis. In such cases, a spurious correlation
may emerge given stochastic (or deterministic) trends in both the dependent and
one or more of the explanatory variables. These regressions often give appar-
ently good results, and therefore may make it impossible to determine whether
or not an economic relationship suggested by a theory has in fact any support
from the data.

From the discussion above it follows that, in order to have meaningful eco-
nomic results, regression analysis should be run only on data which are not
subject to a trend. Since almost all economic series contain trends, a conve-
nient way of getting rid of a trend is by using first differences rather than levels
of the variables. A simple method of testing the order of integration of yt has

1By “stochastic process” we mean a family of real valued random variables, indexed by t,
which represents time. Simply put, each element X1, X2...Xt of the stochastic process {Xt}
is a random variable.
If all the random variables Xt have means (expected values), we may describe the mean of a
stochastic process Xt as a series of means (expected values) for particular Xt’s or as a function
of t. We will denote the mean of a stochastic process µt, while σ2

t will stand for its variance
and the covariance between two of the variable which belong to the stochastic process, for
example Xt and Xt+j , by σt,t+j .



been proposed by Dickey and Fuller (1979), hereafter DF test, which is a test of
the null-hypothesis that the series contains a unit root, i.e. is integrated of order
zero. If the test is rejected, the series could be integrated of order higher than
zero, or might be not integrated at all. Consequently, one shall test whether the
order of integration is one (∆yt) or two (∆∆yt) ans so on. However, is unusual
for economic time series to be integrated of order higher than two.

A substantial weakness of the original DF test is that it did not take into ac-
count of auto-correlation in εt. A simple solution, proposed by the same authors
(Dickey and Fuller 1981), is to use lagged left-hand-side variables as additional
explanatory variables to approximate the auto-correlation. This test is called
the Augmented Dickey Fuller test (ADF).

The problem of modelling first differences, however, is that we lose long-run
properties. The attention, thus, concentrated on economic data series that, al-
though non-stationary, can be combined together into a single series which is
itself stationary. Such series are defined as cointegrated. The formal definition
of cointegration of two variables, developed by Engle and Granger (1987) is as
follows: time series xt and yt are said to be cointegrated of order d,b if: 1)
both series are integrated of order d and, 2) there exist a linear combination of
these variables which is integrated of order d-b. The vector [α1, α2] is called a
cointegrating vector.

For empirical econometrics, the most interesting case is where the series
transformed with the use of the cointegrating vector become stationary and the
cointegrating coefficients can be identified with parameters in the long run re-
lationship between the variables.

The fact that the variables are cointegrated implies that there is some adjust-
ment process which prevents the errors in the long-run relationship becoming
larger and larger. Engle and Granger (1987) showed that any cointegrated se-
ries have an error correction representation. The converse is also true, in that
cointegration is a necessary condition for error correction models to hold. This
kind of models currently represent the most common approach to incorporate
the theory-driven long-run relation of the variables and their short-run disequi-
librium behavior.

The analysis of cointegration in time series econometrics, introduced in the
mid-1980s, has indeed been regarded as one of the main methodological devel-
opment in empirical modelling. Following the previous discussion, we start with
appropriate tests for the stationarity of our time series2.

2Tests are available on request
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C.1 Estimation Outputs

In this Section, we detail the rest of the estimation outputs of Chapter 5. To
ease the reader, we also report the corresponding equation.

1/(pb) = αpb1 · 1/pbt−1 + αpb2 · rb + αpb0 (EQ. PB)

Table C.1: Price of Government Bonds
Dependent Variable: 1/pB

Method: Least Squares
Sample (adjusted): 1995Q2 2017Q3
Included observations: 90 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(αpb1 ) 0.842358 0.067353 12.50670 0.0000

(αpb2 ) 0.000867 0.001867 0.464294 0.6436

(αpb0 ) 0.148344 0.059038 2.512692 0.0138

R-squared 0.880834 Mean dependent var 0.984046
Adjusted R-squared 0.878094 S.D. dependent var 0.055196
S.E. of regression 0.019272 Akaike info criterion −5.027613
Sum squared resid 0.032311 Schwarz criterion −4.944286
Log likelihood 229.2426 Hannan-Quinn criter. −4.994011
F-statistic 321.5363 Durbin-Watson stat 2.092504
Prob(F-statistic) 0.000000

log(pbb) = αpbb1 · log(pbbt−1) + αpbb2 · INTPfc,t−1 · 4
BBt−2

+ αpbb3 · BBrow,t−1

BBt−1
+ αpbb4 · pbt−1

+ αpbb5 · pent−1 + αpbb0

(EQ. PBB)

log(peb) = αpeb1 · log(pebt−1) + αpeb2 · log(spit) + αpeb3 · dum11“2008q1” + αpeb4 · dum12“2011q1b”

+ αpeb5 · dum12“2011q1b” · log(spit) + αpeb6 · dum12“2011q1b” · log(pebt−1 + αpeb0

(EQ. PEB)

log(pen) = αpen1 ·log(pent−1)+αpen2 ·log(spus)+αpen3 ·log(
spus

spit
)+αpen0 (EQ. PEN)



C.1. ESTIMATION OUTPUTS 265

Table C.2: Price of Banks Equities

Dependent Variable: log(pBB)
Method: Least Squares
Sample (adjusted): 2001Q1 2017Q3
Included observations: 67 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(αpbb1 ) 0.407008 0.117241 3.471562 0.0010

(αpbb2 ) 0.081174 0.038525 2.107046 0.0392

(αpbb3 ) −0.027120 0.044429 −0.610416 0.5439

(αpbb4 ) 0.142138 0.064634 2.199131 0.0317

(αpbb5 ) −0.033631 0.018995 −1.770492 0.0816

(αpbb0 ) −0.106211 0.061821 −1.718043 0.0909

R-squared 0.670721 Mean dependent var 0.020069
Adjusted R-squared 0.643731 S.D. dependent var 0.027738
S.E. of regression 0.016556 Akaike info criterion −5.278813
Sum squared resid 0.016721 Schwarz criterion −5.081378
Log likelihood 182.8402 Hannan-Quinn criter. −5.200688
F-statistic 24.85068 Durbin-Watson stat 2.102777
Prob(F-statistic) 0.000000

log(pf ) = αpf1 · log(pft−1 +αpf2 · log(xrit us) +αpf3 ·RB10de +αpf0 (EQ. PF)

dlog(pfdio) = αpfdio1 · dlog(pf ) + αpfdio0 (EQ. PFDIO)

dlog(pfdii) = αpfdii1 · dlog(pf ) + αpfdii0 (EQ. PFDII)

dlog(MBhh) = νmbhh1 · dlog(MBhh,t−3) + νmbhh2 · dlog(MBhh,t−4)

+ νmbhh3 · dlog(CONSt−4) + νmbhh4 · IV “2002q1” + νmbhh5 · IV “2002q1”t−1

+ νmbhh6 · d(rdepst−1 ) + νmbhh7 · d(rdepst−2 ) + νmbhh8 · d(rdepst−4 )

+ νmbhh9 · log(MBhh,t−1) + νmbhh1 0 · log(CONSt−1) + νmbhh0

(HH.28B)

∆BLCC/Y Dhh = νblcc1 · BLCCt−4

Y Dhh,t−4
+ νblcc2 · ∆BLCCt−1

Y Dhh,t−1

+ νblcc3 · rblcc) + νblcc4 · d(
CONSt−1

Y Dhh,t−1
) + νblcc0

(HH. 36B)
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Table C.3: Price of Banks Shares
Dependent Variable: log(pEB)
Method: Least Squares
Sample (adjusted): 1995Q2 2017Q3
Included observations: 90 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(αpeb1 ) 0.742122 0.095978 7.732220 0.0000

(αpeb2 ) 0.348823 0.153070 2.278839 0.0252

(αpeb3 ) −0.630126 0.142823 −4.411926 0.0000

(αpeb4 ) −0.415393 0.086138 −4.822394 0.0000

(αpeb5 ) 0.575181 0.292367 1.967325 0.0525

(αpeb6 ) −0.413110 0.185846 −2.222868 0.0289

(αpeb0 ) 0.120565 0.041690 2.891920 0.0049

R-squared 0.966867 Mean dependent var 0.318981
Adjusted R-squared 0.964472 S.D. dependent var 0.717520
S.E. of regression 0.135245 Akaike info criterion −1.088878
Sum squared resid 1.518161 Schwarz criterion −0.894448
Log likelihood 55.99949 Hannan-Quinn criter. −1.010472
F-statistic 403.6770 Durbin-Watson stat 1.569560
Prob(F-statistic) 0.000000

Table C.4: Price of NFC issued Shares
Dependent Variable: log(pEN )
Method: Least Squares
Sample (adjusted): 2004Q1 2017Q3
Included observations: 55 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(αpen1 ) 0.846322 0.042809 19.76966 0.0000
(αpen2 ) 0.100835 0.030418 3.314937 0.0017
(αpen3 ) −0.065140 0.019927 −3.268896 0.0019
(αpen0 ) 0.009256 0.006736 1.374148 0.1754

R-squared 0.932825 Mean dependent var 0.125137
Adjusted R-squared 0.928874 S.D. dependent var 0.124871
S.E. of regression 0.033303 Akaike info criterion −3.896421
Sum squared resid 0.056562 Schwarz criterion −3.750433
Log likelihood 111.1516 Hannan-Quinn criter. −3.839967
F-statistic 236.0720 Durbin-Watson stat 1.324784
Prob(F-statistic) 0.000000
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Table C.5: Price of Foreign Issued Liabilities

Dependent Variable: log(pF )
Method: Least Squares
Sample (adjusted): 2001Q1 2017Q3
Included observations: 67 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(αpf1 ) 0.823714 0.029478 27.94314 0.0000

(αpf2 ) −0.089540 0.013785 −6.495241 0.0000

(αpf3 ) −0.013037 0.002467 −5.284841 0.0000

(αpf0 ) 0.009341 0.005787 1.614149 0.1115

R-squared 0.990397 Mean dependent var −0.073734
Adjusted R-squared 0.989940 S.D. dependent var 0.143350
S.E. of regression 0.014378 Akaike info criterion −5.588393
Sum squared resid 0.013024 Schwarz criterion −5.456769
Log likelihood 191.2112 Hannan-Quinn criter. −5.536309
F-statistic 2165.875 Durbin-Watson stat 1.911789
Prob(F-statistic) 0.000000

Table C.6: Price of Outgoing FDI’s

Dependent Variable: dlog(pFDIO)
Method: Least Squares
Sample (adjusted): 1999Q3 2017Q3
Included observations: 73 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(αpfdio1 ) 0.277773 0.103087 2.694556 0.0088

(αpfdio0 ) −0.002827 0.002468 −1.145585 0.2558

R-squared 0.092775 Mean dependent var −0.002024
Adjusted R-squared 0.079997 S.D. dependent var 0.021824
S.E. of regression 0.020933 Akaike info criterion −4.867952
Sum squared resid 0.031112 Schwarz criterion −4.805200
Log likelihood 179.6803 Hannan-Quinn criter. −4.842944
F-statistic 7.260634 Durbin-Watson stat 1.739058
Prob(F-statistic) 0.008791
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Table C.7: Price of Incoming FDI’s

Dependent Variable: dlog(pFDII)
Method: Least Squares
Sample (adjusted): 1999Q3 2017Q3
Included observations: 73 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

(αpfdii1 ) 0.418774 0.122531 3.417702 0.0010

(αpfdii0 ) 0.000464 0.002934 0.158228 0.8747

R-squared 0.141275 Mean dependent var 0.001676
Adjusted R-squared 0.129180 S.D. dependent var 0.026663
S.E. of regression 0.024882 Akaike info criterion −4.522367
Sum squared resid 0.043955 Schwarz criterion −4.459615
Log likelihood 167.0664 Hannan-Quinn criter. −4.497359
F-statistic 11.68069 Durbin-Watson stat 1.541260
Prob(F-statistic) 0.001049

V BLMO/Y Dhh = νblmo1 · V BLMOt−4

Y Dhh,t−4
+ νblmo2 · GFCF Ht−1

Y Dhh,t−1

+ νblmo3 · rblmo) + νblmo4 · BLMOt−1

Y Dhh,t−1
) + νblmo5 · BLMOWOt−1

BLMOt−1
)

+ νblmo6 · SPREADt−1 + νblcc0

(HH. 37B)

ADVNET/DEPS = νadvn1 · ADVNETt−1

DEPSt−1
+ νadvn2 ·SPREADt−1 + νadvn0

(CB. 09B)

V Bfc/Bfc,t−1 = νbfc1 · V Bfc,t−4

Bfc,t−5
+ νbfc2 · SPREADt−1

+ νbfc3 · DADVQE2

Bfc,t−1
+ νbfc0

(FC. 26B)

V Ffc/Ffc,t−1 = νffc1 · rBt−1 + νffc2 · SPREADt−1 + νffc3 · xr
it us

xrit ust−1

+ νffc4 · INTProw,t−1

Ft−2
+ νffc0

(FC. 28B)
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Table C.8: Households Demand for Monetary Base

Dependent Variable: dlog(MBhh)
Method: Least Squares
Sample (adjusted): 2000Q2 2017Q4
Included observations: 71 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

νmbhh1 −0.358687 0.039638 −9.048957 0.0000
νmbhh2 0.396947 0.039740 9.988521 0.0000
νmbhh3 1.096706 0.407499 2.691310 0.0092
νmbhh4 −0.265654 0.017676 −15.02918 0.0000
νmbhh5 −0.133591 0.017808 −7.501707 0.0000
νmbhh6 −0.013788 0.007590 −1.816588 0.0743
νmbhh7 −0.016617 0.008082 −2.055919 0.0441
νmbhh8 −0.015794 0.007159 −2.206105 0.0312
νmbhh9 −0.078265 0.015781 −4.959436 0.0000
νmbhh10 0.240263 0.059582 4.032483 0.0002

(νmbhh0 ) −2.045882 0.573699 −3.566126 0.0007

R-squared 0.914826 Mean dependent var 0.014765
Adjusted R-squared 0.900630 S.D. dependent var 0.051336
S.E. of regression 0.016183 Akaike info criterion −5.268223
Sum squared resid 0.015713 Schwarz criterion −4.917667
Log likelihood 198.0219 Hannan-Quinn criter. −5.128818
F-statistic 64.44405 Durbin-Watson stat 1.775244
Prob(F-statistic) 0.000000



Table C.9: Households Demand for Consumer Credit
Dependent Variable: ∆BLCC/Y Dhh

Method: Least Squares
Sample (adjusted): 2000Q1 2017Q3
Included observations: 71 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

νblcc1 −0.052790 0.027625 −1.910932 0.0604
νblcc2 0.780615 0.077735 10.04195 0.0000
νblcc3 0.001117 0.000503 2.222720 0.0297
νblcc4 0.088845 0.044211 2.009584 0.0486

(νblcc0 ) 0.006199 0.005257 1.179306 0.2425

R-squared 0.705848 Mean dependent var 0.000237
Adjusted R-squared 0.688021 S.D. dependent var 0.007156
S.E. of regression 0.003997 Akaike info criterion −8.138721
Sum squared resid 0.001054 Schwarz criterion −7.979377
Log likelihood 293.9246 Hannan-Quinn criter. −8.075355
F-statistic 39.59352 Durbin-Watson stat 1.884951
Prob(F-statistic) 0.000000

V DEPSgvt/DEPSgvt,t−1 = νdgvt1 ·V DEPSgvt,t−4

DEPSgvt,t−5
+νdgvt2 · Gt−1

DEPSgvt,t−1
+νdgvt0

(GVT. 29B)
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Table C.10: Households Demand for Mortgage Credit

Dependent Variable: V BLMO/Y Dhh

Method: Least Squares
Date: 04/19/18 Time: 15:47
Sample (adjusted): 2000Q1 2017Q3
Included observations: 71 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

νblmo1 0.543945 0.074975 7.254984 0.0000
νblmo2 0.949661 0.252272 3.764426 0.0004
νblmo3 −0.010847 0.001483 −7.314990 0.0000
νblmo4 −0.034498 0.005167 −6.676488 0.0000
νblmo5 −1.115476 0.358880 −3.108216 0.0028
νblmo6 −0.006706 0.001146 −5.853270 0.0000

(νblmo0 ) 0.060724 0.012592 4.822577 0.0000

R-squared 0.922278 Mean dependent var 0.027032
Adjusted R-squared 0.914992 S.D. dependent var 0.024762
S.E. of regression 0.007220 Akaike info criterion −6.930598
Sum squared resid 0.003336 Schwarz criterion −6.707517
Log likelihood 253.0362 Hannan-Quinn criter. −6.841886
F-statistic 126.5753 Durbin-Watson stat 1.737078
Prob(F-statistic) 0.000000
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Table C.11: Supply of Advances to Banks net of QE

Dependent Variable: ADVNET/DEPS
Method: Least Squares
Sample (adjusted): 2000Q1 2017Q3
Included observations: 71 after adjustments
Huber-White-Hinkley (HC1) heteroskedasticity consistent standard errors
and covariance

Variable Coefficient Std. Error t-Statistic Prob.

νadvn1 0.793376 0.064803 12.24297 0.0000
νadvn2 0.005126 0.001471 3.485690 0.0009

(νadvn0 ) 0.001463 0.001087 1.345964 0.1828

R-squared 0.904548 Mean dependent var 0.032756
Adjusted R-squared 0.901741 S.D. dependent var 0.026137
S.E. of regression 0.008193 Akaike info criterion −6.729723
Sum squared resid 0.004565 Schwarz criterion −6.634117
Log likelihood 241.9052 Hannan-Quinn criter. −6.691704
F-statistic 322.1998 Durbin-Watson stat 1.840377
Prob(F-statistic) 0.000000 Wald F-statistic 267.3397
Prob(Wald F-statistic) 0.000000

Table C.12: FC Demand for Government Bonds
Dependent Variable: V Bfc/Bfc,t−1

Method: Least Squares
Sample (adjusted): 1996Q2 2017Q3
Included observations: 86 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

νbfc1 0.203251 0.107262 1.894906 0.0616

νbfc2 0.012125 0.005804 2.089137 0.0398

νbfc3 −0.637182 0.482280 −1.321187 0.1901

(νbfc0 ) −0.005383 0.009492 −0.567059 0.5722

R-squared 0.128599 Mean dependent var 0.006952
Adjusted R-squared 0.096719 S.D. dependent var 0.064341
S.E. of regression 0.061151 Akaike info criterion −2.705556
Sum squared resid 0.306631 Schwarz criterion −2.591400
Log likelihood 120.3389 Hannan-Quinn criter. −2.659613
F-statistic 4.033787 Durbin-Watson stat 2.075306
Prob(F-statistic) 0.009952
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Table C.13: FC Demand for Foreign Issued Liabilities

Dependent Variable: V Ffc/Ffc,t−1

Method: Least Squares
Sample (adjusted): 1999Q2 2017Q3
Included observations: 74 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

νffc1 −0.022017 0.003203 −6.873321 0.0000

νffc2 0.011617 0.003667 3.167821 0.0023

νffc3 0.142148 0.063803 2.227908 0.0291

νffc4 2.236040 0.319009 7.009337 0.0000

(νffc0 ) −0.131352 0.065647 −2.000882 0.0493

R-squared 0.498235 Mean dependent var 0.009545
Adjusted R-squared 0.469148 S.D. dependent var 0.032711
S.E. of regression 0.023833 Akaike info criterion −4.570281
Sum squared resid 0.039194 Schwarz criterion −4.414601
Log likelihood 174.1004 Hannan-Quinn criter. −4.508179
F-statistic 17.12867 Durbin-Watson stat 1.720791
Prob(F-statistic) 0.000000

Table C.14: Government Demand for Bank Deposits

Dependent Variable: V DEPSgvt/DEPSgvt,t−1

Method: Least Squares
Sample (adjusted): 1996Q2 2017Q3
Included observations: 86 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

νdgvt1 0.461453 0.075207 6.135783 0.0000

νdgvt2 0.564507 0.094096 5.999278 0.0000

(νdgvt0 ) −0.582024 0.101889 −5.712355 0.0000

R-squared 0.615808 Mean dependent var 0.046469
Adjusted R-squared 0.606550 S.D. dependent var 0.293155
S.E. of regression 0.183883 Akaike info criterion −0.514772
Sum squared resid 2.806478 Schwarz criterion −0.429156
Log likelihood 25.13522 Hannan-Quinn criter. −0.480316
F-statistic 66.51885 Durbin-Watson stat 2.146865
Prob(F-statistic) 0.000000
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Figure C.1: Real Consumption

Figure C.2: Real Investments in Housing
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Figure C.3: Real Investments in Machineries

Figure C.4: Real changes in Inventories

Figure C.5: Real Imports of Goods and Services
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Figure C.6: Real Exports of Goods

Figure C.7: Real Exports of Services

Figure C.8: Ratio of part-time workers in Total Employment
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Figure C.9: Unit Nominal Wages

Figure C.10: Productivity

Figure C.11: Domestic Prices
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Figure C.12: Consumption Deflator

Figure C.13: Prices of Imports

Figure C.14: Prices of Export Goods
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Figure C.15: Prices of Export Services

Figure C.16: Competitiveness

Figure C.17: Interest Rate on Deposits
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Figure C.18: Interest Rate on Mortgage Credit

Figure C.19: Interest Rate on Consumer Credit

Figure C.20: Interest Rate on Credit to Non-Financial Firms
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Figure C.21: (Implicit) Interest Rate on Foreign Issued Liabilities

Figure C.22: (Implicit) RoE on Incoming FDI’s

Figure C.23: (Implicit) RoE on Outgoing FDI’s
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Figure C.24: Price of Government Bonds

Figure C.25: Price of Banks Equities

Figure C.26: Price of Banks Shares
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Figure C.27: Price of NFC issued Shares

Figure C.28: Price of Foreign Issued Liabilities

Figure C.29: Price of Outgoing FDI’s
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Figure C.30: Price of Incoming FDI’s

Figure C.31: Households Demand for Monetary Base

Figure C.32: Households Demand for Consumer Credit
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Figure C.33: Households Demand for Mortgage Credit

Figure C.34: CB Supply of Advances net of QE

Figure C.35: FC Demand for Government Bonds
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Figure C.36: FC Demand for Foreign Issued Liabilities

Figure C.37: Government Demand for Banks Deposits
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