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A.1 PREFACE

Soon after the publication of the first Austrian macro-gcono-
metric model AUSTRIA I the econometric research team of the
Institute for Advanced Studies (IAS) was encouraged to carry on
the work on an enlarged version of this model. The main incertives
for this project came from many valuable discussions both from

the academic field and empirically oriented economic’research.

An important event that occured during the revision of the model

was the invitstion to the IAS to join project LINK.

To realize such a project many different skills have to be
formed to a team. Expecially the authors draw many benefits from

the members of the Computer Center of the IAS.

The authors give their thanks to the members of the Usterreichi-
sches Institut fir Wirtschaftsforschung for their comments and
goodwill during the process of cellecting the data and speci-

fication of the equations.

Drs. J. J. Post from the Netherland's Central Planning Bureau

who has been a consultant to the IAS for more than three years
introduced our research team to the -mysteries of model building
and the authors admit with pleasure that many features of this

model are based on his experiences.

In summer 1970 Prof. Lawrence R. Klein form the University of
Pennsylvania gave at the IAS lectures on recent developments

in econometric model building. The members of the econometric
research team were very much inspired in their work by the many
discussions with him and they wish to thank him for the time he

spent together with them.
Vienna, April 1971

P. Fleissner - S. Schleicher




A.2 CHARACTERIZATION OF MODEL AUSTRIA 2 LINK

Model AUSTRIA 2 LINK is a short-term structural model for the
Austrian Economy based on the experience of model AUSTRIA 1%,
Annual data from 1954 to 1970 were used and the recent revision

in the Austrian national account figures was taken into account.

The complete model consists of 41 equations among them 20 sto-

chastic equations partly with nonlinear terms.

P. Fleissner, E. First, E. Loschner, F. Schebeck, 5. Schleicher.
G. Schwidiauer, H. Winter: Model Austria 1, Research Memo-
randum No. 44 and 45 of the Institute for Advanced Studies,
Vienna 1977, (German).

p. Fleissner, K. Hietler: Stability of linear econometric models
Rescarch Memorandum No. 51 of the Institute for Advanced Studies,
Vienna 1970 (German).

S. Schleicher; Policy Simulation with Model Austria 1, Research
Memorandum No. 50 of the Institute for Advanced Studies,
Vienna 1970 (German) '
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"A.3 SPECIFIC FEATURES OF MODEL AUSTRIA 2 LINK

A.3.1 Disaggregation of fozeign_ trade

According to LINK-decisions seperate import functions were
estimated for the commodity categories food, etc. (s17C 0,1),
raw materials (SITC 2,4) and manufactures, etc. (SITC 5-9).
The function for export of goods contains a world trade

variable.

A.3.2 Variable elasticities by nonlinear functions

As all variables in the model were transformed into relative
first differences the estimated coefficients have the economic
meaning of elasticities. For theoretical reascns it would be
desirable to build a model with elasticities dependent on the
extent of capacity utilization of the economy. This model tries
to realize this concepts by introduction of quentitative terms
for some variables as an approximation for the true nonlinear

relationship.




B. LIST OF VARIABLES
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Symbols without special indication refer to relative changes,

levels are indicated by ~.. Capital symbols refer, as a rule,

to values and numbers of persons, lower-case symbols to

volumes and prices.

A number of unemployed
ctt commercial and industrial credits
c® public consumption

cP eP  total

private consumption

squared function of cP (cf. equation 34)

a® dummy variable for cP
d®P dummy variable for 1°P
a®' ) ie
dez.gdummy variable for p
dh index of domestic harvests
dic dummy variable for pic
h percentage change in working hours
1°© gross investment in construction
1°° gross public investment in construction
1P 4°P gross private investment in construction
1° gross investment in equipment
1°° gross public investment in equipment
1P 58P gross private investment in equipment
Ti inventory changes
i r
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inventory changes (expressed as a percentage of UY1):
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unit labour costs (ef. equation 28)

disposable labour income

gross wage bill in the public sector

gross wage bill in the private sector

labour income per employee in the private sector
world imports

import of foods, etc. (SITC O and 1)

import of raw materials, etc. (SITC. 2 and 4)
import of o0il, etc. (SITC 3)

import of manufactures, etc. (SITC 5-9)

total import of goods

persons in military service

foreign employees

employees in the public - sector

employees in the private sector

native employees

population in working ages

implicit deflator of cP

consumer price index
implicit deflator of C
implicit deflator of 1¢ ang 1°P

implicit deflator of 1% and 1°P

[a}

implicit deflator for total import of goods

margin between pmw and p¥6/12

index of prices controlled by public authorities
implicit deflator of U"

implicit deflator of x"

implicit deflator of Y

net invisibles

changes in net invisibles (expressed as a percentage

of U?1):
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direct taxes and social insurance of employees

direct taxes and social insurance of entrepreneurs
incidence of indirect taxes minus subsidies (expressed
as a percentage value of u)

transfer payments and total pensions

total output (less inventory changes and net invisibles)
squared function of u"¥ rasp. u” (cf. equation 35 and 36)
total export of goods

gross naticnal product, market prices

weighted real GNP of main European countries importing
Austrian goods

gross non-labour income

disposable non-labour income

squared function of Zd (cf. equation 37)




C. EQUATIONS OF MODEL "AUSTRIA 2 LINK"
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C.17 REACTION EQUATIONS

C.1.1 Expenditure categories

T
1.cP = 51784 122 2% 4 L694 p° 4 1.978 d°
-9/12
2. 1°P _ 310 ¢St 4+ 499 z¢ _ q.s88 pi® & 203 u"° +
~3/12 -15/12 -1 -1
+ .26555uW2
cp ci d2 cp
3. 1°P = .981 c°* + .019 z°° - 10.127 d
-1
a. 1% - a1 UY - .goo p" - .90 TT /0" - .460 17 + .018 l
2 -1 -1
5. X" = .698 M° L L7064 & & L2090 009°
-9/12 -1 :

£.1.2 Import of goods

6. M = 1.769 o + .139 "% 4 1.781 17 + .736 p™" -
~6/12 ~6/12
- .039 d"
-1
6a. MOt o 120 cP? - 969 d"
-6/12
b, 24~ 226 W% 4 a27a1% + 4,511 15 4+ 923 p" Y
6. M7 = 372 "% 4+ 1.820 1%
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C.1.3 Employment and unemployment

7. NP = —.198 17 + .059 "2 - .230 h
-1 ~6/12
8. A< .232 A 4 6.501 N - 3.518 N - 405221
-1
C.17.4 Income distribution
1
9. LP = 1.788 p° + 227 U" - .230 A
-6/12 -1
10. Z = .105 U"% - 3.30 K e L706axXY - 674 tT
-9/12 -9/12 -4/12
£.1.5 Prices
11. p¥ = 306 U" w130 p°% 4 136 1P+ 174 pIP 4
-3/12 -1
i h
+ .043 t5 - .037 d
-1
12, p% = 141 1P+ nanx o+ La30np™
- -1
13. pS = .264 cP + .095 1P+ .086 p° - .O11 a" v 155 p™
-1 -6/12
1
14. p© = .3104cP + .150 p™ + .385 1P - 013ad
-1 -1
15. p%° = .457 c° + .235AC° + .553 pY
~4/12
t6. p™® = .264 1P« .256 p™ + 1.454 & - 1.971 4®?
17. p*% = .332 1P + 3430 + 5,395 a*°

-1
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C.2 DEFINITION EQUATIONS

C.2.1

Relations between value and volume variables

19, 1P o 1P _ pi®
5. iGP 2 1°P _ pic
21. o = u" - pu
22.y::Y—p‘\/

er :
23, 0" = :jl cP —31 cOo
U_y U_y
v gy
20, ¥ = =L ¥ 4 =Lty
7_, v,
U\I\/ UW
24a. ¥ = — U 4 =Lt
Y Y
o 5
T
u -1 & -1 0
25. P = :/—"' p + ~w P
¥ 0

| _
ﬁfi c ‘YY1 w
owalR SR
U, U_1
ﬁ?1 w
- =Ly
Y
g it
el e
Y Y4 Yy
_ y5—9
-1
I Mw
+ 1 ic + x—1 X
P ,ﬁ;— p




£.2.3 Total investment

~ep ~80
I 1 e I—1 €0
26, 1% = == 177 + —— 1
Iy I
?Cp Yco
27. 1% = =1 1% 4 =L 1°°
I Iy
£.2.4 Costs and margins
28. K = LP - u"
m-y o mwo Y
29 p = Pp p—6/12
C.2.5 Incomes
30. 1P = LP - P
e B T
ML e P e L -y T
L4 L -
~ dz
Z T
3, 79 o =1 7 . =L qd2
'zd Ed
-1 B
C.2.6 Employment
P jje e
th -1 p -1 .0 -1
33, N° = = NP 4 == NT -
Nth Nth Mth




C.2.7 Sguared functions

34, cP? = (Cp)2 sign (cP)

35. 0"% - (U")? sign (U

36. WP = (uw)2 sign (u

37. Zd2 = (Zd)2 sign (Zd)

o




BALANCE OF RESOURCES AND EXPENDITURES

X =M
S

Total private consumption

Public consumption

Gross private investment in equipment
Gross public investment in equipment
Gross private investment in construction
Gross public investment in construction

Total export of goods

Total output (less inventory changes and
net invisibles)

Inventory changes

Net invisibles

178.112
44.120
29.551

3.629
30.654

15.108

51.708

352.882

3.618

10.625

367.125
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Wages
Other income
Indirect taxes minus subsidiss

Depreciation

GNP market prices

Total import of goods

149.9521
75.583

43.469

33.256

302.229

64.896

367.125




TOTAL PRIVATE CONSUMPTION cP £ 1.1

d
~9/12

]
P = 517 L%+ 122 2 + .694 p© + 1.978 d°

Explanation of variables

cP total private consumptidn
Ld disposable labour income
Zd disposable non-labour income
Cf
p consumer price index
a® dummy variable for total private consumption




cP 1.2
Independent Variables DF=40
, d d of »
X3 L Zg/12| P d
A
(b 517 122 694 1 1.978
B .057 | .032 146 475
Al M
184, /6 1) 11 5 26% | 21 % | 24 %
.. . . 2
Prediction - = = Realization R™=.862

Residuals

60

65

70

DW=2.30
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cP

.993?
.9316
«868E
»805E
».742E
«679E
.éléE

+553E

+993E
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+616E

+553E
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GROSS PRIVATE INVESTMENT IN EQUIPMENT | 1I°P 3 E 2.1
I
1%P = .310 c®* + .49y z¢ + .265 Au"? + .203 Jve
-3/12 -15/12 -1
- 1.508 p®P

Explanation of symbaols

-~

1°P gross private investment in equipment

CG; commercial and industrial credits

Zd disposable non-labour income

peP. implicit deflator for gross private investment
in equipment

uWZ squared function of total output (less inventory

changes and exports of services)




1°P E 2.2
Independent Variables. DF#Q
ci d Bn W w2
X5 Caviz | Zis/120 PL Hopo | Bu
A
B .310 -499  {-1.308 | .203 265
3@. 140 | .220 452 | .079 037
L
A 2 o =3
6./ P 1] 45% | 4a% | 30% | 4% | 149
L . . 2
Prediction - Realization ——— R =.,963

20,

10.

Residuals

DW=

2.12
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.Iep
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«207E

 L168E

«128E

Scatter Diagram
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‘g GROSS PRIVATE INVESTMENT IN CONSTRUCTION 1°P

3.1

1°P - .91 c' + .019 2

Ly e

de
-1

- 10.127 &P

Explaﬁaﬁiohudf‘stbols‘

1P

ci

C

Zd2

a®P

gross private investment in construction
commercial and industrial credits
squared function of disposable non-labour income

dummy variable for gross privagte investment
in construction




1°P | £ 3.2

DF= 10

Independent Variables
=
X CC:L Zd2 dcp
i -1
LI .98 019 |-10.127
AL
5y .108 .012 2.836
A/\ A‘ )
18, /800 10 4 | 654 28

Realization
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Residuals
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Scatter Diagram
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INVENTORY CHANGES I E 4.1

RO A £ K1,

%

tio agr UM - 800 pY - 890 T1 /0% - .ae0 1P 4+ .ot8 "
‘ -2 =1 -1
Explanation of symbgls
1t inventory changes (expressed as a percentage of total

output less inventory changes and net invisibles)

T total output (less inventory changes and net invisibles)
pu implicit deflator of total output T
dh index of domestic harvests




I E 4,2
”/;: T -~ Independent Variables DF=3
i P ol M t 1
N 461 -,800 | ~.B97 . ~,460 .018
ﬁﬁ‘ 065 .152 .125 .133 .006
L
tﬁaL//@;( 14 % 19 % 14 % 29 % 32 % §

R%=.906

Prediction - - -  Realization

Residuals | DW=1.10
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i
E TOTAL EXPORT OF GOODS X" E 5.1
¥ 5 , _
x" = .698 M° ¢ 704 y& & .209 au"?
-9/12 =1
Explanation of symbols
X% total exports of goods
M° world imports
ye weighted real GNP of main European countries
importing Austrian goods
we

squared functions of total output {(less inventory
changes and exports of services)

R B L




Prediction

5.2

o Independent Variablés DE:T1 
g;; =
Xi Mgs12 | Yy e
S Bi 698 | .704 | .209
| 3y 175 | .275 | .029
~ | G /B0 s | 9% | 14w
ik' -~ - - Reaiizatioﬁ
o

' 20.0
12.0
4.0
0.0
(\ “‘AeD
Residuals
.




Scatter Diagram 7 X E 5.3
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Mw

TAL IMPORT OF GOODS

et N S R M T S

1.769 & + .139A0"% + 1.781 1

M £ 6.1

* + .736 pmw -

-6/12 -6/12
h

-1

- .093 d

Explanation of symbols

total import of goods
total output (less inventory changes and net invisibles)

squared function of total output (less inventory changes
and ne% invisibles)

inventory changes (expressed as a percentage of total out-
put less inventory changes and net invisibles)

implicit deflator for total import of goods

index of domestic harvests
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: M £ 6.2
Independent~Variables DF =
w w2 . 8 mw ' g
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Scatter Diagram
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0,1

IMPORT OF FOGDS, ETC. M

3

E 6a.1

h
~6/12

mBs! = 129 cP? - .969 d

Explanation of svmbols

MD’1 import of foods, etc. (SITC O and 1)

p2 . . . p
C squared function of total private consumption C
dh index of domestic harvests
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' “E 6a.t
ﬂ;1:2
- Independent Variables DF
pe h
Ay ¢ d_6/12
A
b, 2129 | -.969
t, .028 .213
1%, /&1 229 | 229
Prediction - - Realization R2=,671

S —

70

DW=2.31
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IMPORT OF RAW MATERIALS M

| E 6b.1

2,4 = .226 u

We o 427 A1% 4+ 4.511 1Y + 923 p" Y

Explanation of symbols

M2,4

w2
u

import of raw materials (SITC 2 and 4)

squared function of total output (less inventory changes
and exports of services)

inventory changes (expressed as a percentage of totael
outpur less inventory changes and net invisibles)

gross investment in equipment

y
-6/12

margin between pmw and p




E 6b.2

5/Q[4f1 * : ‘: IndependentaVariables

}?i; fi5f7;"j : ';*'j‘f‘

] X uw AIe "Ii“’ m-—y
i !

26 .226 J427 | 4.511 .923

y .
o8, .047 75 | 1.759 . 360

v\@ga/ﬁgl 21 % | .41 %] 39% | 39 %

2 o
Prediction - - - Realization e R™=,895




. .3
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IMPORT OF MANUFACTURES, ETC. MS“"9 1 E 6c.1

w3 "% = L372 u"° + 1.820 17

Explanation of symbols
5-9 .

( M import of manufactures, etc. (SITC 5 - 9)

uw2 squared function of total output (less inventory changes
5 and net invisibles)

I inventory changes (éxpressed as a percentage of total

output less inventory changes and net invisibles)




Independent Variables

we
u

-

372

1.820

.015

:601

33 %

/‘“'“w

Reali

DF=12

zation

5,9

£ 6c.2.

4.0

Residuals

70
DW=1.89
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N

NUMBER OF EMPLOYEES IN PRIVATE SECTOR 1} NP E 7.1
NP = .059 oVl 198 1P - .230 h
-6/12 -1

Explanation_of symbols

NP number of employees in private sector

uw2 squared function of total output (less inventory changes

and net invisibles)
1P gross wage bill in the private sector

h percentage change in working hours




NP E 7.2
‘Independent Variablés .DF=11
w2 p .
X5 “_g/12| toq
/\ .
B .059 -.198 | -.230
&'n . .009 .040 .099
b
|§(!L/(5},l 15 % 20 % 43 %
.. . . =2
Prediction = - - Realization R =,807
2.0 %
1,0
0,0
‘71.0
-2.0

Residuals

Dw

=1.38




Scatter Diagram 5P E 7.3
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NUMBER OF UNEMPLOYED A

A

A~ 232 A+ 6.501 N - 3.518 NP~ 4,052 21P
-1

Explanation of symbols

A number of unemployed
N population in working ages
Nth native employees

1P gross wage bill in private sector




12.0

-12.0

~24.,0 I

Independent Variables DF=10
xl A"“! NW Nth /‘le
2
By 232 6.501 | =3.518 | ~4.052
54 ) )
o 058 1.300 .528 .324
8. /Bl | 25% | 204 | 154 | &%

Prediction = « =

Realization

R =,973

Residuals

DW=1

.94




- Scatter Diagram A E 8.3
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GROSS WAGE BILL IN PRIVATE SECTOR LP E 9.1
1

LP = 1.788 p°© + .227 U - .230 A
~6/12 -1

Explanation of symbols

LP gross wage bill in private sector
C’
p consumer price index
u" total output (less inventory changes and net

invisibles)

A number of unemployed




Independent Variables DF=11
. c' w
o Poeriz | Yy A
by 1.788 227 | -.230
Y 215 .084 .021
164 /811 129 | 314 | 94

Prediction - « = Realizatiaon R™=.893

10.0

Residuals DW=1.48
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GROSS NON-LABOUR INCOME | v4 £10.1
7 = .105 U2 - 3.038 K + 706 XY ~ (674 T
-9/12 -9/12 ~4/42

Explanation of symbols

( Z gross non-labour income

UW2 squared function of total output (less inventory

changes and net invisibles)

K unit labour costs
x" total export of goods
£t incidence of indirect taxes minus subsidies




e T
Nl T e

16.

Ihdépendent Variables

£10.2

S wl
SRy

n
v

12

K~9/12

105

-3

.038

-01?

486

& %

16 %

Prediction

.....

Residuals

60

DW=2,13
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IMPLICIT DEFLATOR OF GNP | P E11.1
oY = .306 U" + 13 0p°% + 2136 1P+ 174817 4
-3/12 -1
+ .043 t& - .o3r d"

Explanation of symbols

p implicit deflator of gross national product

T total output (less inventory changes and net invisibles)
pD index of prices controlled by public authorities

1P laboui income per employee in the private secfor

ti incidence of indirect taxes minus subsidies

d - index of domestic harvests




o

Independent Variables

£E11.
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Prediction -« - -

Realization

- Residuals
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IMPLICIT DEFLATOR OF TOTAL

EXPORT OF GOODS E12.1
0% = 141 1P+ L1 AxXY o+ 430 Ap™

-1 -1
Explanation of symbols
px implicit deflator of total export of goods
1P labour income per employee in the private sector
X" total export of goods

p implicit deflator of total import of goods
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Scatter Diagram p E12.3
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IMPLICIT DEFLATOR FOR TOTAL C

PRIVATE CONSUMPTION P E13.1
n¢ = .264 cP + .095 1P + .086 p° - .01 a" & 155 p™
C -1 -6/12
Explanation of symbols
(, pC implicit deflator for total private consumption
cP total private consumption
1P labour income per employee in the private sector
pD index of prices controlled by public authorities
dh index of domestic harvests

P implicit deflator for total import of goods




et R

| op E13.2

Independent Variables DF=9 : : Somanarcmdy

X Cp lp o dh mw

i | -1 ? P_6/12
B .264 .095 |  .0B6 | -.011 | .155
58 042 .050 .040 .004 | .033
18, /AL 16% | 53% | 4T % | 38 h| 217

-
Prediction = - = Realization R2=.937

Residuals
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CONSUMER PRICE INDEX e | e1a.2
o¢' = .3toacP+ 150 p™ 4+ .385 1P - 013 Ad"
( -1 -1
Explanation of symbols
(, pc' consumer price index
cP total private consumption
pmw implicit deflator for total import of goods
1P labour income per employee in the private sector
dh index of domestic harvests
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Independent Variables
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IMPLICIT DEFLATOR OF PUBLIC CONSUMPTION pco

E15.1

o

5% = 457 c° + .235 AC® + .553 p”

-4/12
Explanation of symbols
p"°  implicit deflator of public consumption
0

public consumption

p implicit deflator of gross national product
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IMPLICIT DEFLATOR OF GROSS PRIVATE ie
INVESTMENT IN EQUIPMENT p 1 Et6.1

oi® = qlasa a®Y - 19T 4% 4 256 p™ + .264 2P

Explanation of symbols

plB implicit deflator of gross private investment
in equipment

el )

d , dummy variables for pe
82

P

pmw implicit deflator of total import of goods

1P labour income per employee in the private sector
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IMPLICIT DEFLATOR OF GROSS PRIVATE

INVESTMENT IN CONSTRUCTION e E17.1
pi® < 5.395 d*¢ + .332 1P 4+ 343 ANT

(W -1
Explanation of symbols

( plc implicit deflator of gross private investment

- in construction
a*® dummy variable of gross private investment in

construction

1P labour income per employee in the private sector
Nf foreign employees
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