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3

The Model

The model described in the following follows the basic logic of national accounting as put forth
in section 2.1.1.
Firstly, non-financial transaction flows (current accounts) are set forth, including flows determined by behavioural equations for agents (e.g. consumption, investment), exogenous variables
(e.g. exports, imports), and flows implied by stocks of the previous period (e.g. interest or
divident payments). Outcome is primarily observed as change in GDP and NLNB.
Secondly, financial transactions (accumulation accounts) are depicted, including behavioural
equations (portfolio choice), and variables exogenous in the model (revaluation of assets, amount
of balance sheet extension). Outcome is observed by the actual holdings of different assets by
agents, and their net worth at the end of the period, thus obtaining the closing balance sheet for
this period (the opening balance sheet for next period).
The method to calibrate the model is as follows: firstly, we reformulate the equations taking
the variables as fixed (taken from past NASA data 1995 - 2014) and the parameters as the
unknowns. We then calculate parameter values and obtain trends for the parameters for these
time series for the past, which are shown for the most important parameters below. We then
use past trends to forecast the development of the parameters into the future. In most cases,
we have used the simplest possible forecasting method for the parameter - taking the last value
available in the data and keeping it fixed. This was due to 1. Time restrictions in the model
construction stage due to the large amount of data work we had to manage, but also 2. since
we do not want to distort the dynamics of the model too much by strong assumptions on the
trends of the parameters. Since the trends in most parameters are very stable, it is possible to
get a look at the dynamics of the behavioural assumptions in the model itself, not influenced too
strongly by the trends in parameters.
After constructing the business as usual scenario, we obtain the effects of the policy measure by comparing the scenario simulation with the business as usual scenario. Currently, the
forecasting horizon of the model runs until 2025.
Notation: below, parameters are denoted by lower case Greek letters, variables by capitalised
Latin letters. Index t signifies time, index s economic sectors (institutional units), direct means
the direction of payment: received (RECV) or paid. The index f inpos relates to the financial
positions of a sector, i.e. whether the financial instrument is held as an asset (ass) or as a liability
(liab). The subscript f a relates to the different classes of financial assets in the model.

3.1
3.1.1

Non-financial Transaction Flows
Behavioural Equations and Parameters

The core behavioural equations that decisively regulate the model behaviour are partly constructed in reference to the literature, mostly based on Godley and Lavoie (2007), or specified
according to empirical evidence put forth in Schmelzer (2015). Most importantly, for our empirical SFC model, we obtain the parameter values directly from national accounting data. Since
this is a very preliminary version of the model, the extrapolation procedures for parameter trends
are work in progress, and are certainly open to discussion.
Household Consumption Ct is taken as a fixed fraction α1,t of disposable household income
IN Ct as determined in equation 16 plus a fixed fraction α2,t of household’s last period’s holdings of deposits DEPt (their primary means of payment, and their storage of liquid means for
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consumption in our assumption - to be discussed):
Ct = α1,t · IN Ct + α2,t · DEPt

(1)

Figure 6 shows the values of α1 for different time periods from data. As one can see, even
though it varied in the past, the range remains within about 6 percentage points (pp). Since
there is no clear trend observable, we assume this parameter to remain stable on the value of the
year 2014.7
Figure 6: Parameter Choice - Consumption out of Disposable income
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Investment It is taken to be an exogenous parameter βt,s
, which depicts “animal spirits” plus
a fixed fraction βt,s of last year’s GDP, both specific for each sector:

0
It,s = βt,s
+ βt,s · GDPt−1

(2)

We are aware that this choice of investment function is rather crude at this early stage of
model building. However, it is based on the empirical work of Schmelzer (2015) and we plan
to improve this function according to the relevant literature. Here, we will primarily refer to
7 Remark: the “dum” labelling of data series can be ignored by the reader in all of the figures below - this is
an artefact due to the construction of the Microsoft Excel pivot table used for the generation of the figures.
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existing forecasting models for Austria by IHS, see Hofer and Kunst (2005), and by WIFO, see
Baumgartner et al. (2005), and the investment functions specified there.
0
As for the choice of the parameters in this equation, βt,s
is taken to be the average of past
investment as a fraction of GDP for 1995-2014, and is kept fixed. The evolution of βt,s is shown
in figure 7.
Figure 7: Parameter Choice - Investment as Fraction of Last year’s GDP
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As was to be expected, investment as a fraction of GDP is highest for the NFC sector
(labelled ’firm’ above), and seems to be influenced by business cycles the most. The slump after
the financial crisis 2007/2008, for example, is clearly visible. Again, the value for the year 2014
was taken as the trend for the period until 2025 (to be discussed).
Government Spending Gt
rameter γt (to be discussed):
Gt = γt · GDPt−1

is simply related to last year’s GDP by the time-dependent pa-

(3)

Values for γ through time can be observed from figure 8 below. Political events can be
seen clearly: the reduction in government spending as a fraction of GDP after 2000 (“blackblue coalition government” and its “zero-deficit” politics), as well as the increase in government
spending after the financial crisis 2007/2008, and renewed reduction after 2010 due to restrictive
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national and European government deficit regulations after the European “sovereign debt crises”.
Again, we take the trend after 2014 as fixed, since this seems to be a good average of past data
and since we did not want the dynamic of our model to be driven too much by this influential
parameter.
Figure 8: Parameter Choice - Government Spending as Fraction of Last year’s GDP
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Sectoral Consumption Goods Production Yt,s other than investment is attributed to
sectors according to a share ζt,s of household consumption and government spending that we take
from the data. This is necessary since we had to allocate some consumption to own production
(net VA produced within a sector) as a source of funds to achieve consistency in the TFM, see
table 2, line ’consumption’ in the received columns.

Yt,s = ζt,s · (Ct + Gt )

(4)

Figure 9 shows the values for ζ in our time series. Clearly, this parameter appears to be quite
stable, justifying our assumption of keeping it fixed at its value for the year 2014.
Wage Payments Wt,s are related to the sectoral production by a share ωt,s specific for each
sector. For the NFC (firm) sector, we also include investment and exports, which also require
labour as input in their production process.

Wt,s = ωt,s · [Yt,s +

X
s

It,s + EXPt ( if s=firm)]

(5)
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The development of the wage share by sector is documented in figure 10. While it has been
falling slightly for all sectors except the NFC (firm) sector from 2011 - 2015 (which seems to be
connected to a recovery process after the recession in 2009), the changes are relatively small and
assuming it to remain constant after 2014 seems reasonable (to be discussed). Since we had to
disaggregate the FC sector according to several assumptions, the wage share is the same for all
FC sub-sectors - all lines coincide here, i.e. OFI, BANK, ICPF and IFU share the same line that
is coloured in grey.
Figure 9: Parameter Choice - Share of Sectoral Consumption Goods Production
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Figure 10: Parameter Choice - Sectoral Wage Share
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3.1.2

Taxes

Placing our focus on the Austrian tax system for the model extension, we introduced the following
endogenous taxes. The tax rate is fixed and taken from data (value of the year 2014), while the
tax flow is endogenous in the model subject to the tax base.

Tva,t
To,t,s

=
=

τva,t · Ct

(6)

τo,t,s · [Yt,s +

X

IN Vt,s (if s = f irm)]

(7)

s

Tw,t

=

τw,t ·

X

Wt,s

(8)

τincse,t · OSt,hh
τcap,t · (Interestt,hh,recv
+ fDIV,t,hh,recv
+ icpfDIV,t,hh,recv
+ if uDIV,t,hh,recv )
τf irm · OSt,s

(9)

s

Tincse,t
Tcap,t

Tf irm,s

=
=

=

(10)
(11)

The VAT tax shown in equation (6) is related to household consumption with a fixed tax
rate of 16.7 %. The other tax on production depicted in equation (7) is applied to the level of
production of a respective sector, and varies between about 3.3 % (govt) and 10.5 % (NFC) for
the different sectors. The wage tax as in equation (8) is levied on wage payments to households
with a rate of 45.8 %. The tax on the income of self employed in (9) is tied to the operating
surplus generated in the household sector with a rate of about 31.9 %. The capital tax as in
equation (10) is levied on capital income of households: interest income, dividend income from
(NFC) stocks, as well as from ICPF and IFU shares (to be discussed). The tax rate is rather
small with about 9.5 %, and varies by some percentage points in the data over time due to the
definition of the tax base we chose (to be discussed). The firm income tax as set forth in equation
(11) is levied on the operating surplus by NFC and FC. The tax rate ranges from 14 % for FC
sub-sectors to 22 % for NFC (to be discussed).

3.1.3

Exogenous Variables

Some variables are taken as exogenous trends from the data, and are not subject to the behavioural choice of any of the agents in the model. The most important of these are described
in the following according to their past development and our choice of forecast.

Exports The trend for exports we assume from the data is shown in figure 11. One can clearly
see the rising trends of Austrian exports only interrupted by the economic recession in 2009.
Starting from a level of about 175 bln. Euro in 2014, we extrapolate this trends by assuming a 1
% growth rate for future modelling periods, which seems to fit the structure of the data rather
well (to be discussed).

IHS—Miess, Schmelzer/SFC Model Austria—33
Figure 11: Exogenous Variables - Exports (in bln. Euro)
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Imports take a similar development as exports. Starting from a slightly lower level of 163 bln.
Euro in 2014, we assume a growth rate of 1 % to project their development into the future.
Figure 12: Exogenous Variables - Imports (in bln. Euro)
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Social Transfers (Soctrans) are shown in figure 13. Even though they exhibit a rising trend
until the year 2014, we assumed the, to remain on their level of 2014 to exclude any additional
political measures in the BAU scenario raising these social transfers (to be discussed).
Figure 13: Exogenous Variables - Social Transfers (in bln. Euro)
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3.1.4

’Implied’ Stock-Flow and Flow-Flow Relations

These are flows of payments that relate to stocks of different asset classes from last period, or are
determined by flow decisions within a given period of the model. This involves mostly interest
and dividend payments, but also income and operating surplus as a result of economic activities
determined by the behavioural equations given in section 3.1.1.
Interest Flows IN Tt,s,direct are calculated applying an average interest rate rint,t,s,direct to
last year’s holding of the asset classes that carry interest - deposits (DEP, F2), debt securities
(DS, F3), as well as loans and other accounts (LOAN; F4, F8). We had to apply this procedure
since interest flows are only accounted for as an aggregate in the NFTR data, see table 1, line net
interest payments (D41). However, the interest rate is specific for each sector s, time t, and we
have different interest rates for the paid and received columns of the different sectors. Thus, we
calculate an asset-class-specific average interest rate both for assets and liabilities for each sector
separately. This is a first and rather crude approximation - there is ample space for improvement
regarding this aspect of the modell, see also section 6. Interest rates as calculated from the data
and projected into the future are shown in figures 14 and 15 below.

IN Tt,s,direct = rint,t,s,direct

X

(DEPt−1,s,f inpos + DSt−1,s,f inpos + LOANt−1,s,f inpos ) (12)

f inpos
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Figure 14: Interest Rates - Received for Asset Holdings (in %)
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Figure 15: Interest Rates - Paid for Liabilities (in %)
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What strikes the eye regarding received interest rates in figure 14 are the high rates received
by the OFI sector in the run-up to the financial crisis 2007/2008, which are then taken over
by the central bank, probably due to its interventions on financial markets following the crisis.
Generally, one can observe the rapid fall of all interest rates after 2007/2008 below 2% for all
but one rate as a result of monetary policy and general conditions on financial markets after the
crisis. We keep these interest rates at the low level of 2014, since again we do not want to assume
an exogenous change in monetary policy or general framework conditions on financial markets
(to be discussed).
Interest rates paid on liabilities as depicted in figure 15 show a similar picture to the ones
received, with differences for agents due to the composition of their balance sheets. The spike in
the interest rates paid by the IFU sector above 20 % - which has been removed from this picture
due to reasons of visibility - starts from a very low value of interest payments of 29 mln. Euro.
Thus, any revaluation effects e.g. in DS stemming from the financial crisis which have very low
absolute effects lead to high relative effects.

Dividend Rates are paid for holdings of firm equity8 (STOCK), equation (13), ICPF (SHAREicpf ),
equation (14), and IFU (SHAREif u ) shares, equation (15). Again, the rates of return to these
assets are specific for each sector s, time t, and the direction of payment.

X

FDIV,t,s,direct = rf,t,s,direct

ST OCKt−1,s,f inpos

(13)

SHAREicpf,t−1,s,f inpos

(14)

SHAREif u,t−1,s,f inpos

(15)

f inpos

X

ICP FDIV,t,s,direct = ricpf,t,s,direct

f inpos

IF UDIV,t,s,direct = rif u,t,s,direct

X
f inpos

Since the focus of these dividends is on the received rate of interest, and cross-issuance of
these liabilities is rather small (i.e. they are mostly emitted by one sector), the following figure
16, 17, and 18 show the interest rate received for these assets. As regarding firm divident rates
shown in figure 16, they seem to be quite high, especially before the financial crisis 2007/2008,
but falling thereafter (to be discussed). The constant level after 2014 seems to be justified for all
sectors, except maybe for the household sector, where a falling trend seems likely. Also, ICPF
and IFU returns in figures 17 and 18 look reasonable. However, it seems surprising that ICPF
shares have a higher return rate than IFU shares, even though one might expect that they are
the safer asset. The spike in IFU returns before the financial crisis 2007/2008 seems intuitive,
while the high spike in the year 2006 for the ROW seems to be a very particular phenomenon
for which the authors have not found an explanation yet.

8 And

derivatives, which are very small in total amount in the economy.

IHS—Miess, Schmelzer/SFC Model Austria—37
Figure 16: Dividend Rates - Firm Equity (in %, RECV)
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Figure 17: Dividend Rates - ICPF Shares (in %, RECV)
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Figure 18: Dividend Rates - IFU Shares (in %, RECV)
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Household Income and Operating Surplus The remaining two equations in the ’implied’
section of the model result from the intra-period flows in the model, by subtracting expenditures
from revenues for a particular sector. Our definition of household income INC is shown in
equation (16), the definition of operating surplus OS of different sectors in equation (17). What
should be noted is that for household income, wage payments within the household sector as
income to self employed and NPISH has to be deducted as an expenditure for the household
sector to avoid double counting. For the OS of firms, it has to be noted that investment is a
source of revenue for the NFC sector regarding total investment by all sectors including itself,
and a source of expenditure only regarding its own investments.

IN Ct =

X

Wt,s − Wt,hh + Yt,hh + IN Tt,hh,recv + FDIV,t,hh,recv + ICP FDIV,t,hh,recv +

s

OSt,s

IF UDIV,t,hh,recv − Tw,t − Tva,t − To,t − Tincse,t − Tcap,t − It,hh +
SubT ranst,hh,recv + SocT ranst,hh,recv + rest,hh,recv − rest,hh,paid
(16)
X
= Yt,s − Wt,s − It,s +
It,s (if s=firm) − To,t,s + SubT ranst,s,recv − SubT ranst,s,paid
s

(17)

3.2

Financial Transactions (FTR)

In the financial transactions section of the model, the following issues are treated:
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1. The allocation of surplus/financing of a deficit stemming from the NFTR model block (i.e.
NLNB) by sectors is related to the acquisition/disposition of financial assets,

2. The amount of extension/shrinking of the total balance sheet, and

3. The allocation of existing wealth between different asset classes (portfolio choice)

As of now in this early modelling stage, some of these variables are determined by exogenous forecasts from past data, others (at least partly) are determined by behaviour of agents.
Especially, NLNB is an endogenous outcome of the NFTR block. The portfolio choice as it is
implemented now is only partly subject to choice by the agents, as prices are still exogenous. Furthermore, the extension/shrinking of agents’ balance sheets, which is exogenous at the moment,
clearly are decisions decisions of agents related to other behavioural choices in the mode. These
latter two issues are major areas where more work will be done for this model in the future.

3.2.1

Exogenous FTR

Extension of the Balance Sheet The extension or shrinking of agents’ balance sheets depicted in figure 19 below has been kept fixed after the year 2015 for similar reasons as for the
forecasts above, especially in order to keep the dynamics of the model as simple as possible.
This variable has special influence on model results since it steers the amount of new financial
assets entering the system. The extension of liabilities during the run-up to the financial crisis
2007/2008 is especially notable here. The steep decline after 2008 documents how the extension
of balance sheets by agents reduced and even became negative for most sectors, especially for
the banking agent and the RoW. The forecast after 2015 is chosen as the average of the balance
sheet extension of agents of all previous periods (to be discussed).
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Figure 19: Extension/Shrinking of Balance Sheets (in mln. Euro)
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Revaluation and Other Changes in Volume Another exogenous forecast regards the revaluation account and other changes in volume. For this early model version, we have decided to set
all revaluation and other changes in volume to zero for the periods from 2015 - 2025. Naturally,
this is another major part of further model improvement due in the future. Especially, we had
to take care of the problem that changes in asset positions by agents have to match the changes
in total avaibility of asset classes. This could be achieved with the present forecast of assets
as shown in figure 28 below for all sectors in aggregate. However, bringing in the revaluation
account as another variable here would complicate matters further. We decided to eliminate this
additional factor for the time being.
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3.2.2

Portfolio Choice

As mentioned before, the portfolio choice is a crucial element of the model, and work in progress at
a very early stage. Most importantly, prices are still exogenous, which would be the main variables
regulating the portfolio choice of agents, and also determine the amount of price revaluations
(capital gains) in the economy.
As of now, agents choose their intended level of financial assets ASSt,s,f a and liabilities
LIABt,s,f a subject to portfolio choice parameters taken from the data, which are still exogenous
and not connected to prices. They have both a choice of their asset portfolio composition (parameter α, taken before the choice of liabilites), as well as their way of financing, i.e. their liabilities
(parameter λ). Both porfolio choice parameters are specific for each asset class, sector and time
period. The balance sheet extension ∆BS also has to be allocated between different asset classes
f a, as well as the surplus/deficit from the NFTR model block, i.e. NLNB. Furthermore - as the
sum of financial assets and liabilities always has to equal zero - and since the choice of assets
and liabilities including the amount of balance sheet extension do not automatically match each
other, the RoW is assumed to provide the additional/reduce the exceeding liabilities to satisfy
accounting consistency (to be discussed).

ASSt,s,f a

=



X
αt,s,f a · 
ASSt−1,s,f a + ∆BS + N LN Bt,s 

(18)

fa


LIABt,s,f a

=

λt,s,f a · 


X

LIABt−1,s,f a + ∆BS 

(19)

fa

The parameters α and λ have been set to their 2014 values for simplicity, see figures 20 to 23
below for the portfolio share parameters of selected agents.
Figure 20: Portfolio Choice of Banks (shares of 100 %)
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These portfolio choice parameters clearly indicate the different economic activities undertaken
by the agents. Banks shown in figure 20 hold the majority of their assets in form of loans. However, as mentioned above in section 2.2.2, they also rely on deposits to a large extent (interbank
positions). Securities and stocks take the majority of the remaining share.
Figure 21: Portfolio Choice of Households (shares of 100 %)
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Figure 22: Portfolio Choice of OFI Sector (shares of 100 %)
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The portfolio choice of households depicted in figure 21 relies on deposits to the largest extent.
However, stocks (equity) and insurance papers also take large shares. As an example for a FC
sub-unit, it is interesting to see how the OFI sector almost inclusively invests in stocks, see figure
22.

IHS—Miess, Schmelzer/SFC Model Austria—43
Regarding the choice of liabilities, figure 23 shows the financing structure of Austrian NFC
(firms) very well: funds are obtained primarily by issuing equity or taking up loans, less by
issuing securities (corporate bonds). As a comparison, figure 24 depicts that Austrian banks
finance more than about 65 % of their liabilities by deposits (from households and on inter-bank
market), then via securities and in the third place via equity.
Figure 23: Liability Choice of NFC sector (shares of 100 %)
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Legend - F6: Insur. techn. res., F5F7: Stocks, F522: IFU shares, F4F8: Loans, F3: Securities, F2: Deposits, F1: Mon. Gold and SDRs

Figure 24: Liability Choice of Banks (shares of 100 %)
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Legend - F6: Insur. techn. res., F5F7: Stocks, F522: IFU shares, F4F8: Loans, F3: Securities, F2: Deposits, F1: Mon. Gold and SDRs

