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1.1 Research Question and Other
Features

Aim and theoretical references
Developing a medium-scale SFC dynamic model for Italy. A
theory-constrained but data-driven method is used. The
model is inspired by Godley & Lavoie (2006).

Empirical references
Sectoral stocks & flows are explicitly modelled and their
evolution over time (under alternative scenarios) is
“predicted” - based on the applied work by Burgess et al.
(2016).

Epistemological status
The model is built upon available (Eurostat) data rather
than microeconomic first principles. No dynamic
optimisation / no representative agent.
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1.2 Italy’s Sectoral Financial
Balances

Italy’s SFBs have gone through 3 different phases since the
mid-1990s. Aim: to develop a macro model accounting for
the dynamics below, while comparing different scenarios

Figure 1: Sectoral net lending (% GDP, 1996Q4-2016Q4)
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2.1 Disaggregation Level

The model is built upon Eurostat data. Five macro-sectors
are considered:

I (1) Households (marked by the subscript H).

I (2) Non-financial corporations (or firms, F).
I (3) Government (G).
I (4) Financial corporations (including banks and other

financial institutions, B).
I (5) Rest of the world (or foreign sector, RoW).
I (6) Central bank (ECB) is (implicitly) considered as

well.
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2.2 Main Features

The main features (assumptions, limitations) of the model
are:

I (a) The model aims at fitting Eurostat classifications,
while assuring full stock-flow consistency.

I (b) The economy is demand-led both in the short- and
long-run. Demand constrains production and
determines employment.

I (c) Monetary variables are expressed at current prices
(euro). Price setting and inventories (?) to be included
later on.

I (d) Total gross output is produced by non-financial
firms, on behalf of other sectors. Only one production
function (Marxian flavour?).

I (e) Sectoral GDPs are determined by institutional,
political, social and historical factors, embodied in
coefficients named βj (Sraffian flavour?).
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2.2 Main Features (cont’d)

I (f ) Each sector has either a portfolio investment
function or a simple financial investment rule.

I (g) Net stocks of financial assets and liabilities, rather
than gross stocks, are (usually) taken into consideration.

I (h) No information about who pays whom. Some
simplifying hypotheses about sectoral portfolio
compositions are used, based on observation of
available data.

I (i) All dividends are paid by NFCs and received by Hs,
while almost all securities are issued by G. Interests are
paid by G and NFCs to Bs, Hs and RoW.

I (l) Banks and other financial institutions are regarded
as an integrated and consolidated sector.

I (m) Some model “parameters” include trend
components to fit of past data.
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2.2 Main Features (cont’d)
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2.3 Selected Equations

Household Consumption
Household consumption is defined by the Haig-Simons
function:

CH = c1 · E(YD) + c2 · NWH,−1 (1)

Household Portfolio
Portfolio allocation by households is modelled based on
Brainard and Tobin (1968) and Godley and Lavoie (2006).
All shares are marked by the same average return rate. Total
net equity (stock) is:

VH = λH
1,0 · E(NFWH) + λH

1,1 · E(NFWH) · rV+

+ λH
1,2 · E(YDH) + λH

1,3 · E(NFWH) · rBA
(2)
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2.3 Selected Equations (cont’d)

Housing Investment
Housing investment is modelled as a function of past
investment, mortgages, housing stock, household disposable
income and expected growth rate in property income:

INVH = ϑ1 · INVH,−1 + ϑ2 · MORTH,−1+

+ ϑ3 · HOUSEH,−1 + ϑ4 · YDH,−1 + ϑ5 · E(rH)
(3)

Household Net Lending
Household net lending is the part of disposable income
exceeding consumption, investment and other payments:

NLH = YD + FUNDS − CONSH − INVH (4)
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2.3 Selected Equations (cont’d)

Housing Investment
Housing investment is modelled as a function of past
investment, mortgages, housing stock, household disposable
income and expected growth rate in property income:

INVH = ϑ1 · INVH,−1 + ϑ2 · MORTH,−1+

+ ϑ3 · HOUSEH,−1 + ϑ4 · YDH,−1 + ϑ5 · E(rH)
(3)

Household Net Lending
Household net lending is the part of disposable income
exceeding consumption, investment and other payments:

NLH = YD + FUNDS − CONSH − INVH (4)



A SFC Model
for Italy

Marco
Veronese

Passarella

1. Introduction

2. Theoretical
Model

3.
Methodological
Aspects

4. Preliminary
Findings

5. A Recap

6. References

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

2.3 Selected Equations (cont’d)

Growth Rate of capital
Growth rate is a function of expected utilisation rate, risk
premium on loans, and expected profit rate:

gK = γY+γU ·E
(

GDP
K

)
−γR ·(rL,F−rZ)+γΠ ·E

(
ΠF
K

)
(5)

Adjustment in Household Funds
“Funds” is a heterogeneous entry including adjustment in
pension funds, capital transfers and N-P N-F products. It is
modelled as a linear function of disposable income:

FUNDSH = αH,FU · YDH,−1 (6)
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2.3 Selected Equations (cont’d)

Growth Rate of capital
Growth rate is a function of expected utilisation rate, risk
premium on loans, and expected profit rate:

gK = γY+γU ·E
(

GDP
K

)
−γR ·(rL,F−rZ)+γΠ ·E

(
ΠF
K

)
(5)

Adjustment in Household Funds
“Funds” is a heterogeneous entry including adjustment in
pension funds, capital transfers and N-P N-F products. It is
modelled as a linear function of disposable income:

FUNDSH = αH,FU · YDH,−1 (6)
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2.4 Exogenous Variables

Key Discount Interest Rate
Rate on main refinancing operations (MRO) set by the ECB:

rECB = r̄ECB (7)

Risk-free Interest Rate
Return rate on 10-year German bonds:

rz = r̄z (8)

Nominal Exchange Rate
Defined as the effective nominal exchange rate with 42
trading partners:

NER = ¯NER (9)
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2.5 Moving Parameters

Figure 2: Calibration: selected “moving parameters”
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3.1 The Full T-F Matrix
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3.1 The Full T-F Matrix

I Two issues:

I Lines 6-9 do not sum up to zero (who pays whom?)
I Too many entries (rows).

I So, the full T-F matrix is simplified by two steps:

I Everything is produced by NFCs.
I Some entries (rows) are merged.
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I Two issues:
I Lines 6-9 do not sum up to zero (who pays whom?)

I Too many entries (rows).

I So, the full T-F matrix is simplified by two steps:

I Everything is produced by NFCs.
I Some entries (rows) are merged.



A SFC Model
for Italy

Marco
Veronese

Passarella

1. Introduction

2. Theoretical
Model

3.
Methodological
Aspects

4. Preliminary
Findings

5. A Recap

6. References

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

3.1 The Full T-F Matrix

I Two issues:
I Lines 6-9 do not sum up to zero (who pays whom?)
I Too many entries (rows).

I So, the full T-F matrix is simplified by two steps:

I Everything is produced by NFCs.
I Some entries (rows) are merged.



A SFC Model
for Italy

Marco
Veronese

Passarella

1. Introduction

2. Theoretical
Model

3.
Methodological
Aspects

4. Preliminary
Findings

5. A Recap

6. References

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

3.1 The Full T-F Matrix

I Two issues:
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3.1 The Full T-F Matrix

I Two issues:
I Lines 6-9 do not sum up to zero (who pays whom?)
I Too many entries (rows).

I So, the full T-F matrix is simplified by two steps:
I Everything is produced by NFCs.
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3.1 The Full T-F Matrix

I Two issues:
I Lines 6-9 do not sum up to zero (who pays whom?)
I Too many entries (rows).

I So, the full T-F matrix is simplified by two steps:
I Everything is produced by NFCs.
I Some entries (rows) are merged.
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3.3 The Simplified T-F Matrix
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3.4 The Super-Simplified T-F Matrix
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3.5 Calibration

I Eurostat annual data (from 1996 to 2016) are used to
estimate most of model parameters (e.g. consumption
function parameters, housing investment parameters,
loan and deposit interest rates, etc.)

I Annual data are turned into quarterly series using a
simple “linear-match last” method. This means that
variables (including flows) are all calculated as annual
series and then displayed quarterly.

I Other parameters are either borrowed from the available
literature or chosen from a range of realistic values (e.g.
weights on past errors in agents’ expectations).

I Equations were first estimated one at a time and then
using a “seemingly unrelated regression” (SUR) method.
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I Eurostat annual data (from 1996 to 2016) are used to
estimate most of model parameters (e.g. consumption
function parameters, housing investment parameters,
loan and deposit interest rates, etc.)

I Annual data are turned into quarterly series using a
simple “linear-match last” method. This means that
variables (including flows) are all calculated as annual
series and then displayed quarterly.

I Other parameters are either borrowed from the available
literature or chosen from a range of realistic values (e.g.
weights on past errors in agents’ expectations).

I Equations were first estimated one at a time and then
using a “seemingly unrelated regression” (SUR) method.
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3.5 Calibration (cont’d)

Figure 3: Household net lending: data check (c.p., million euro)
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3.5 Calibration (cont’d)

Table 1: Fine-tuned parameters
Equation Description Parameter values
number
8 Weight on past errors in expectations υ = 0.000 [0.100]
37 Capital depreciation rate (initial value) δk = 0.013
68 % of NPBL turning into NFC loans write-offs ξF = 0.15
61 Share of accounting dividends received eG = 0

by the government eG = 0
62 Share of accounting dividends received

by financial institutions eB = 0
139 Share of accounting dividends received by

the rest of the world eRoW = 0
65 % of investment funded by new shares ψ = 0.010
8 Interest rate on bank deposits rD = 0.000
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3.5 Calibration (cont’d)

Table 2: Selected estimated parameters (SUR)
Equation Dependent variable Parameter values
number
12 Household consumption c1 = 0.600, c2 = 0.059
15 Dwellings stock δ1

H = 0.013, δ2
H = 0.423

17 Household equity portfolio λH
1,0 = 0.774, λH

1,1 = 0.0004
λH

1,2 = −2.146, λH
1,3 = 0.040

28 Change in mortgages ϕ1 = 0.009, ϕ2 = −0.014,
ϕ3 = 0.235

29 Housing investment ϑ1 = 0.792, ϑ2 = 0.026
ϑ3 = −0.021, ϑ4 = 0.049

ϑ5 = 7, 963.884
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3.6 Software Technicalities

Figure 4: Programs structure
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4.1 Preliminary Findings

The model can be used to:
I (a) Check the adherence or fit of forecast series to past

data.

I (b) Predict future developments in main endogenous
variables, particularly sectoral financial balances.

I (c) Create alternate scenarios to be compared with the
status quo.

I Notice: no residuals.
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4.1 Preliminary Findings

The model can be used to:
I (a) Check the adherence or fit of forecast series to past

data.
I (b) Predict future developments in main endogenous

variables, particularly sectoral financial balances.

I (c) Create alternate scenarios to be compared with the
status quo.

I Notice: no residuals.
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4.1 Preliminary Findings

The model can be used to:
I (a) Check the adherence or fit of forecast series to past

data.
I (b) Predict future developments in main endogenous

variables, particularly sectoral financial balances.
I (c) Create alternate scenarios to be compared with the

status quo.

I Notice: no residuals.
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4.1 Preliminary Findings

The model can be used to:
I (a) Check the adherence or fit of forecast series to past

data.
I (b) Predict future developments in main endogenous

variables, particularly sectoral financial balances.
I (c) Create alternate scenarios to be compared with the

status quo.
I Notice: no residuals.
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4.2 Forecasting Past Data (a)

Figure 5: Sectoral financial balances in Italy over 1998q1-2015q4
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4.2 Predicting Future Trends (b)

Four methods:
I (i) Parameters are re-estimated using last period

average values & variables are allowed to revert to their
own model-implied paths in first period of forecast.

I (ii) Parameters are re-estimated using last period
average values & forecast is “normalised” to fit last
available data.

I (iii) Original parameter estimates are kept & variables
are allowed to revert to their own model-implied paths
in first period of forecast.

I (iv) Original parameter estimates are kept & forecast is
“normalised” to fit last available data.
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4.2 Predicting Future Trends (b)
(cont’d)

Figure 6: Household net lending (% GDP) - method (iv)
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Reaction of endogenous variables (household net lending) to
shocks (∆ governmentconsumption).Threescenarios :
baseline; austerity(−10%ofGDP);profligacy(+10%ofGDP).Note :
noneedforsteadystate.

Household net lending: reaction to shocks to government
spending - method (iv)
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4.4 Other variables/sectors

Figure 7: Net lending and GDP components
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5. A Recap

I Aim: Develop a (empirical) SFC model based on
available data. The model can be used to explain recent
developments in key macro-monetary variables (i.e.
monitor stock-flow norms) and create alternative future
scenarios for policy purposes.

I To do list:

I Replace transf. annual data with quarterly data (?).
I Test other (better) estimation techniques.
I Replace gross stocks & flows with net stocks & flows.
I Use disaggregated financial assets and add balance

sheet.
I Model inventories (?) and price setting (or constant

prices?).
I If no detailed info available, go for ABM (simple rule of

thumb) or stochastic components.
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The End
m.passarella@leeds.ac.uk

Download presentation’s material from:
www.marcopassarella.it/en/
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