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APPENDIX V  MACRO MODEL SPECIFICATION
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1. INTRODUCTION

1.1 The MACRO Module of IMPACT

MACRO is a small medium- term macro-economic model of the Australian
economy and is one of the three modules in the IMPACT Model, as described by
Powell and Lawson [12]. MACRO is intended for simulation with the other two
modules, ORANI (a general equilibrium model of industry structure) and
BACHUROO (a demographic and labour supply model). This paper details the
construction and characteristics of the data base required for the estimation

and simulation of the MACRO module.

1.2 General Characteristics of the cwﬁmw

Both ORANI and BACHUROO are framed in terms of annual data, while,
given the wider availability of quarterly data for the variables appearing
within it, MACRO is estimated with quarterly data, and then translated into
annual terms for solution with the other modules. In common with the RBA76
Model, MACRO is specified as a set of differential equations in continuous

time framed in terms of the levels of stock variables and the rates of flow of

1. A detailed derivation and listing of the model data together with the
model specification are given in the Appendices.
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0.0733
0.0797
0.0739
0.0801
0.0307
0.0798
0.0755
0.0746
0.0756
0.0776
0.0830
0.0893
0.03914
0.0953
0.0874
0.0308
0.0870
0.0904

TRES

2.5228
2.5360
2,5345
2.5353
2.5429
2.5424
2.5362
2.5352
2.5337
2.5332
2.5308
2.5273
2.5295
2.5272
2.5324
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0.8675
3.8662
0.8737
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0.9677
0.9967
1.0407
1.0940
1.1520
1.2110
1.2610
1.3352
1.4682
1.6045
1.6865

PRES

-0,1767
~0.1420
~0.1307
~0.1899
~0.1724
-0.1687
-0.1280
-0.1475
~0.1860
-0.1231
~0.2112
~0.1341
~0.0973
~0.3918
-0.1252
-0.0114

0.1320

0.1971

The model is specified in non-linear form but log-linearized for
estimation, so that the majority of the data enter the estimation in
logarithms, It consists of 22 endogenous variables and 22 exogenous
variables, with 6 identities; the estimation procedure utilises data
beginning in 1958.3, Variables measured in real terms are measured at

constant 1966-67 prices,

The data in the model are seasonally adjusted using the US Bureau
of the Census package, X11-Q. This package extracts via an iterative
procedure the trend and irregular components using moving averages to obtain
seasonal factors which may vary over time. This method is less likely to
leave residual seasonality compared to the Jonson et al. [10] method of adjust-
ment in which fixed-weight additive seasonal factors are applied to the

logarithmsof the series.

2. DATA CONSTRUCTION

2.1 General Considerations

The source data and definitions used to construct the MACRO module
data base are detailed with references in Appendix I. Apart from the method of
seasonal adjustment, the MACRO module data base differs from that of Jonson

et al. [10] in several important respects. These differences are due to :

(1) the use of alternative measures of certain economic
variables with consequential effects on other
variables within the model;

(ii) the specification of the tax equations as identities
with implicit average tax rates ; and

(iii) the modelling of the unemployment rate rather than the

labour supply.
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52. 5.

defined as advances of the monetary sector to the private non-monetary
FLOWS : STOCKS
] ) ! . sector. Advances therefore consist of savings and trading banks'
FND OF PERIOD MIDDLE OF FERIOD i
"loans, advances and bills discounted' (other than savings banks' lending
d B 3 X N NP ,
. » » for housing to building societies) and loans to the short-term money
* g . . . .
w A P market, plus permanent building societies' loans o;nmdm:audm.w The trading
.
i R W banks' loans, advances and bills discounted series also includes some loans
y it UR . R . ;
? y to government authorities, which it would be desirable to net out, but this
v s
1
T, - Wy has not been done.
g i ﬁg
. e nm 2.3 Taxes
QF X s : . . . .
o 4 b The equations for total income tax receipts mﬁwu and total expenditure
r
W W
Qus & P, tax receipts mewu are identities specifying the level of taxes as the relevant
i
QER tax base multiplied by the implicit average tax rate ﬁmpv ﬂm respectively).
QA
- Jonson et al. [10] combine an effective average personal tax rate and the
o4 mﬁwﬁcﬁoax company income tax rate into a single income tax rate, and similarly
TRES combine the rates of sales tax on household durables, motor vehicles, and non-
FRES
VRES durables into a single expenditure tax rate; behavioural relations are then
MRES specified for AH and AN in terms of a tax base and the derived tax rates,

subject to a partial adjustment hypothesis. However, little attention is paid

to appropriate weights for the tax rates being combined, and additionally,

Jonson et al. [10] consider only the customs duty, payroll and sales tax compo-

3

nents of indirect taxes, which account for only some 40% of total indirect taxes;

this has implications for the money supply equation and residual, XM.

1. After construction of the data it was discovered that,although no time
series data are available, the majority of savings banks' lending for
housing to building societies relates to terminating building societies
and not permanent building societies. Thus, a better measure of advances
would be one which included savings banks' lending for housing to building
societies. This item will be included when the data base is updated.

2. Jonson et al. [10] omit building societies' lending, and bank lending to
the short~term money market.
3. The principal indirect tax omitted is excise duty. Other omitted items

include land tax, local government rates, liquor taxes, taxes on gambling
and stamp duties.
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71.1
71.2
71.3
71.4
72.1
72.2
72.3
72.4
73.1
73.2
73.3
73.1
4.1
74.2
4.3
4.4
75.1
75.2
75.3
75.4
76.1
76.2
76.3
76.4

TRES

0.6327
0.6329
0.6322
0.6317
0.6319
0.6319
0.6312
0.6322
0.6334
0.6334
0.6329
0.6327
0.6324
0.6319
0.6325
0.6327
0.6331
0.6331
0.6334
0.6347
0.6366
0.6370
0.6373
0.6377

FRES

-0.0215
~0.0114
~0.0252
~0.0392
-0.0523
-~0,0753
~0.1145
-0,1497
-0.0727

0.0010

-0.0232
~-0.0303
-0.0079

0.0076
0.0058

~-0.0169
-0,0183

0.0105
0.0332
0.1066
0.0741
0.0206
0.0671
0.0353

50.

MRES

-0.,1595
-0.1594
-0,1493
-0.1534
=-0.1544
~0.1479
=0.1461
-0.1426
~0.1426
~0.1456
~0.1499
-0,1540
~0.1529
~0,1526
~0.1506
-0, 1475
~0.1386
-0.1381
-0, 1426
-0.1373
-0.1319
-0.1393
-0.1557

-0, 158

VRES

-0.1393
-0, 1475
-0.1426
~-0. 1411
-0.1485
-0, 146l
~0. 1461
~0.1592
-0.1642
~0.1573
~0.1714
-0.1741
~0.1514
~0.1548
-0.1572
~0,1528
~0.1576
~0.1529
~0.,1453
-0.1471
~0.1505
-0.1483
-0.1538

~-0.1558
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allowances is an historic cost vaiuation of the capital stock, which is in-

appropriate in times of inflation. Depreciation data for plant and equipment,
tother building and construction® and public stocks are derived in MACRO by
assuming a constant proportional rate of decay of the preceding quarters’
capital stock. The rates of decay for plant and equipment (0.04) and 'other
building and construction' (0.015) are derived from Higgins, Johnston and
Coghlan ([8], Appendix 2}, while the public capital stock depreciation rate
(0.018) is a weighted average of the two private depreciation rates, using as
weights the 1958-59 to 1968-69 average proportion of public capital plant and

equipment stocks to total public stocks.

2.5 Labour Market

Employment (L) data relate to wage and salary earners in non-farm
employment plus total farm employment, and as such exclude non-farm self-
employed, employers and unpaid helpers. Labour Force Survey employment
data which includes these categories are only available from the March quarter
1964, The exclusion of these categories of employment will bias upward the
unemployment rate Acmuu which is measured in terms of total registered unem-
ployed; it will also result in misleading movements in the unemployment rate
if those movements are due to persons who were formerly employers or self-
employed registering for employment since there is no corresponding change in
the number of wage and salary earners, Non-farm wages, salaries and supple-
ments and the number of non-farm wage and salary earners are used to derive a

series for average weekly earnings (W).

2.6 Dummy Variables

QE

QE is a dummy variable constructed to reflect expectations of

exchange rate changes. The exchange rate variable (E} is the value of the

1. Jonson et al,[10] model the labour force (supply), measured as employment
plus un oymert, rather than the unemployment rate.
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73.2
73.3
73.4
74,1
4.2
4.3
74,4
751
75.2
75.3
75.4
76.1
76.2
76.3
76.4

.
wi

1,191
1.207
1,217
1.229
1.246
1.255
14265
1.278
1.299
1.322
1.345
1.375
1.407
1.445
1.488
1.533
1.571
1.587
1.616
1.644
1.656
1.677
1.694
1.719
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0.0571
0.0594
0.0556
0.0562
0.0566
0.0559
0.0568
0.0562
0.0620
N.0631
0.0642
N.0636
0.0678
0.07063
0.0731
0.0678
0.0673
0.0686
0.0726
0.0719
N.0689
0.0786
0.0768
0.0721
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1.180
1.200
1,212
1,276
1.326
1.320
1.305
1.357
1,447
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1.661
1.757
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2.035
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-0,0625
~0.1250
~0.2500
-0.5625
-0.1250
-0.2500
~0.5000
0.0625
0.1250
0.2500
0.5000
0.9
0.0625
0.1250
0.2500
0.1250
0.2500
0.5000
0.6000
0.3000

substantial component of net capital inflow is overseas investment

in Australian companies in the form of undistributed income which will not
be subject to VDR's. QF is purely qualitative, with a value of unity
from 1973.1 to 1974.3 and zero elsewhere.

Qs

The bond rate equation includes the dummy variable, QS, to take

account of the credit squeeze of 1960.4 (Q5 = 1.0), 1973.2 and 1973.3 (QS=2.0).

QZ

QZ is a dummy variable with zero values up to 1971.3 when the
exchange rate was fixed, and unit values thereafter. QZ is used in the
construction of exchange rate expectationsvariables.

QA

From time to time the Reserve Bank has issued directives to the
trading banks concerning the moderation of new lending (including unused
overdraft limits) and the restriction of advances outstanding. Restrictions
on advances outstanding were deemed necessary in November, 1960, and March,
1961 (effective about March, 1961, and June, 1961, respectively) when it was
apparent that earlier directives to moderate new lending were being offset by
the banks not calling in existing overdrafts and not cancelling unused over-
draft limits as fast as usual. Thus, it is the restrictions on advances
outstanding that have had the greatest impact on advances outstanding. The

dummy variable, QA, 1is set to 1.0 in 1961.1 and wwmw.w.u

1. 1In November, 1976, vague directives concerning advances outstanding
were again issued.
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0.1594
0.1616
0.1734
0,1726
0.1722
0.1654
0.7664
0.1566
0.1573
0.1510
0.1586
0.1682
0.1782
0.1725
0.2326
0.2090
0.1927
0.1773
0.1957
0.1887
0.2001
0.1930
0.1930
0.1954

©
0.1107
0.1077
0.1097
0,1109
0.1117
0.1122
0.1076
0.1065
0.1085
0.1075
0.1037
0.1110
0.1127
0.1124
0.1112
0.1118
0.1073
0.1114
0.1145
0.1170
0.1232
0.1201
0.1199
0.1131
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28.
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-370.

-70.
~74,

~252,
~169.
-111.
-262.
~176.

140.
93.

~300,
-151.
-57.

-2,
262.
153.
524,

-3,
240,
126,
-73.

~378.
-637.
~4656.,
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0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
[y
0
0
0
0
0
0

+

t.,
b

0.0948
0.,0868
0.0883
0.0876
0.0935
0.0910
0.0867
0.0998
0.0962
0.0938
0.0807
0.0791
0.0797
0.0775
0.0829
0.0324
0.0349
0.0869
0.0886
0.0877
0.0094
0.0909
0.0896
0.06918

11.

3.2 Statistical Discrepancy (sd)

The change in inventories identity expresses the change in
inventories as the difference between gross domestic product (measured by
summing factor incomes) plus imports, on the one hand, and expenditure on
gross domestic product plus exports plus a statistical discrepancy, on the
other. The statistical discrepancy reflects measurement errors between
the two sides of the National Accounts. Since the statistical discrepancy
is no longer considered to be a random variable with zero mean and low
standard deviation, it seems preferable not to include it as a component of

the model variable '"increase in stocks" (Dv), as done by Jonson et al. {[10].

5.5 Money Supply Residual (XM)

The money supply identity equates the change in the money supply
mDZvH to the change in foreign reserves plus that part of (a broad measure
of) the government deficit not financed by bonds sold to the private non-
monetary sector plus advances to the private non-monetary sector plus a
residual, XM. The nature and components of the residual may be determined
from a substitution of monetary sector balance sheet items, a 'government
financing' identity and a ‘'monetary base' identity (see Johnston and Zarb
[91, pp. 3-5).

Thus ,

(3.1) M= b, ,

ACops * B0y

where

Defined as the change in deposits with the monetary sector (Australian trading
and savings banks plus permanent building societies) by the private non-
monetary sector (the personal sector plus the enterprise sector, including the
short-term money market), plus the change in the private non-monetary sector's
currency holdings.
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44, 13,

K K W t F 3 38 =  AAGS
K g - A c Q (3.4) BARES, BAGS\ + BLGSyq + A0S, + ADRByc + ACyg
71.1 20943, 308, 24653, 1.129 410, 49, 0.0
71.2 21258, 799, 24809, 1.116 405, 50, 0.0 + OFA ¢ OMALC
71.3 21588, 808, 25032, 1.130 409, 51, 0.0 MS 1S
1.4 21868, 312, 25243, 1. 146 438, 52. 0.0
72.1 22082, 838. 25430, 1.136 433, 53. 0.0 where
72,2 22301. 813. 25598, 1. 181 a41, 54, 0.0 vner
72.3 22495, 817. 25803, 1.150 447, 55. 0.0
ww‘w wwmwm. www. wwwmm. M.“mw mww. wm. m.m BAGS,. = nwm:mm in Australian government securities holdings of
3. . . . . . . . s monets .
73.2 23058, 911. 26261, 1.153 520. 5. 1.0 (the monetary sector ;
73.3 23278, 927. 26416, 1.164 512. 59. 1.0 . . .. .
73,0 23577. 921, 26558, 1.164 535, 60. 1.0 Drmmzm = change in local and semi government securities holdings
F4.1 23861. 939. 26746, 1.167 542, 61. 1.0 of the monetary sector ;
4.2 24085, 388. 26925, 1.243 555, 62, 1.0 . . .
qm.u 24306, 947, 27104, 1.290 581. 63, 1.0 >om2m = change in other securities holdings of the monetary
74.4 24874, 966, 27352, 1.332 605, 64, 0.0 sector ;
751 24636, 980. 27613, 1.316 634, 65, 0.0
75.2 24822, 1012, 27908. 1.338 693. 66. 0.0 - 3 <3 s
75.3 24987, 1034, 28176, 1,317 758, 67, 0.0 A0RBys mwmmmﬂwmemmwmw~mmuwwuﬁ¢¢ nonetary sector with Reserve
75.4 25100. 1051, 28421, 1.302 767. 68, 0.0 A &= ?
7641 25235, 1063, 28578. 1.311 757. 69. 0.0 Dnzm = change in currency holdings of the monetary sector ;
76.2 25388, 1077. 28799, 1.329 764, 70. 0.0
76.3 25483, 1079, 28964, 1.340 856. M. 0.0 AFA, = change in fixed assets of the monetary sector ; and
6.4 25642, 1133. 29132, 1.3383 829, 72 0.0 MS
>3>Zm = change in miscellaneous assets of the monetary sector .

Changes in currency holdings of the private sector consist of

notes, which are a liability of the Reserve Bank, and coin, which are a
liability of the Australian government. The 'monetary base' identity, which

defines the change in private sector currency holdings, is basically the

Reserve Bank flow of funds wnnoczﬁ.H It defines the transactions available

to the Reserve Bank to increase its liabilities in the form of the note issue,
with net new coin issue to the private sector added to both left and right
hand sides, and the change in government note holdings taken across to the

right hand side :

(3.5) wnvzzm + DGKm = >z:m>ozm7

i * ODRBL) + AAGS

g * (BARB, + AARB

R G PNMS

+ AARB - AC, + CC - XB ,

me G

1. See [14], "Table 3.1 - Reserve Bank of Australia Aggregate Balance
Sheet' for a detailed Reserve Bank balance sheet,
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71,1
71.2
71.3
71.4
72,1
T2.2
72.3
72,4
73.1
73.2
73.3
73.4
74,1
4.2
T4.3
74,4
75.1
75.2
75.3
75.4
76.1
76.2
76,3
76.4

1147,
1177,
1315,
1328,
1343,
1341,
1395,
1365,
1446,
1449,
1646,
1796,
1951,
1867,
2793.
2645,
2486,
2422,
2715,
2740,
3060,
3095,
3235,
3291,

923,

934,

991,

998,
1031,
1071,
1063.
1100.
1179,
1211,
244,
1394,
1461,
1521,
1626,
1710,
1715,
1860,
1987.
2108,
2286,
2381,
2436,
2362,

R

1767,
2117,
2423,
2760.
3107,
3558,
4295,
5072,
4703,
4615,
4725,
4818,
4621,
4280,
3775.
3681,
3698,
3789.
3636.
2933,
2883,
2759,
2899.
2927.

16909,
17440,
17931,
18348,
18896,
19739,
21015,
22487,
23666,
25169,
26543,
27364,
28240,
28902,
28585,
29889,
31844,
33437,
35352,
36636,
37237.
38321,
40034,
41439,

v

7844,
7829,
7874,
7909,
7801,
TG,
7587.
7445,
442,
7576.
7547,
7765.
B8197.
8558,
8950,
9279,
3134,
9123,
8974,
8841,
8951,
9001,
9066,
9031.

T

0.0634
0.06083
0.0678
0.0615
0.0584
0.0585
0.0532
0.,0530
0.0538
0,0640
0.03805
0.0805
0.0837
0.0952
0.0950
0,0950
0,0950
0.0950
0.1000
0.1000
0.0999
0.0099
00,0999
0.1041

0.893
0.893
0.893
0.840
0.840
0.340
0.340
0.784
0.706
0,706
0,672
5.672
0.672
0.672
0,763
0.754
0.739
0,754
0,796
0.796
0.801
0.809
0,808
0.921

15.

The 'government financing’ identity defines the various sources

of finance to fund the Australian government budget QmmWOdeH
(3.6) BD, = (MAGSy + AAGS, + BAGSp\s) - ADRB, - ADTB,,
+ >>mwm + CC - >nm + OFCI + XG ,
where
mcd = Australian government budget deficit ;
)
D>mmnzzm = change in Australian government securities holdings
of the private non-monetary sector ;
>o%mm = change in deposits of the Australian government with
the trading banks ;
OFCI = official net foreign capital inflow ;3 and
XG = government financing balancing item .
Thus, the budget deficit may be financed by
(1) the selling of more Australian government securities ;

(i) a reduction in government deposits with the Reserve Bank or
trading banks, or an increase in Reserve Bank advances to the
Australian government ;

(iii) new coin issue ;

(iv) a reduction in government currency holdings ; or

3

) government borrowing overseas,
Some of the items included in XG are changes in

(1) Australian government holdings of local and semi-government
securities and debentures, notes, securities and equities in

enterprises ;

1. See the table entitled "Financial Transactions of the Australian Govern-
ment" in [13] for details (under a slightly different grouping) of
Australian government financing transactions.
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71,1
71.2
71.3
71.4
72.1
72.2
72.3
72.4
73.1
7342
73.3
73.4
74,1
4.2
74,3
.4
75.1
75.2
75,3
75.4
76.1
76.2
76.3
76.4

0.963
0.987
1.020
0.986
1.030
1.059
1.110
1.203
1.289
1.260
1.330
1.385
1.456
1.517
1.607
1.734
1.732
1.719
1.777
1.779
1.806
1.921
1.935
1.935

W

1.3940
1.4213
1.4541
1.4860
1.5116
1.5590
1.5920
1.6165
1.6558
1.7660
1. 8450
1.9091
1.9575
2.1342
2.3578
2.4857
2.5629
2.6452
2.7082
2,8370
2.9095
3.0454
3.1523
3.1743

40,

UR

0.0105
0.0118
0.0128
0.0143
0.0157
0.0176
0.0192
0.0176
0.0143
0.0147
0.0140
0.0129
0.0135
0.0139
0.0194
0.0317
0.0432
0.0446
0.0453
0.0471
0.0453
0.0455
0.0483
0.0492

L

4954,2
4964,3
4923,5
4943,6
4964.6
4873.3
8994 ,7
5004,9
5032.9
5059.7
5116.7
5171.2
5216.6
5251.7
5249,0
53216.7
5175.3
5192.0
5200.9
5193.8
5191.2
5185.3
5185.6
5177.5

4493,
4779,
4935,
5126.
5245,
5444,
5319,
5504,
5318.
5261,
5212,
5262,
5168,
5212,
5308,
5344,
5349,
5628.
5590.
5779.
6706.
7157.
7111,
7486,

F

G131,
6495,
67614,
7112,
7337.
7522,
7329,
8217,
7337.
6964,
G794,
6679,
6545,
6495,
6329.
GHOo3.
6255,
6065,
5723.
4896,
4865,
4613,
4434,
4424,

A

8701.2

2034.5

9302,2

96341

9913.8
10438.9
10855,7
11599,2
12526.2
13496.2
1463101
15351.6
16164,6
16936.9
1711801
18111.5
18747.7
19479.6
20269,.1
21158.6
22151.6
23218.0
24338.5
25393.9

(vi) changes in state and local government deposits with the
trading banks ;

(vii) changes in monetary sector fixed assets, reserves and
shareholder's funds ; and

(viii) the size of the balancing items, ¥XB , XG R >Z>Zm and

>Zh2m .

Relationship (3.6) defines the sourcesof finance of the

Australian government deficit, that deficit being the excess of Australian

government expenditures, including all grants and advances to state, local
and semi-governments, over receipts. If we now subsume the state, local and
semi-government net financing transactions (netting out any sale of bonds,
grants, advances and deposits between the Australian, state, local and semi-

governments) into the items XG , (3.6) will relate to the total government

deficit defined as the balance of total government expendituresand receipts,

Substituting these expenditure and receipt wﬁmamw for the budget

deficit in (3.8) gives the relationship appearing in the Model for changes in
the money supply in terms of data items that are largely either exogenous to
the Model or else explained elsewhere in the Model; changes in the money
supply are consequently more closely related to the basic instruments of
policy :

(3.9) MM = AR + mmmbxm + DEP] + P g+ Pc-T, =~ T, - AB + MY + XM,

g 1 2

1. See [1], 1975-76 Issue, Tables 41-45, for details of government
expenditure and receipt items.
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71.1
71.2
71.3
71.4
72.1
72,2
72.3
72,4
73.1
73.2
73.3
73.4
74,1
74,2
7423
74,4
75.1
75.2
75.3
75,4
76.1
76.2
76.3
76.4

4635,
4663,
4798,
4810,
4g22,
4927,
4996,
5102,
5199,
5268,
5353,
5444,

5482,
5471,
5449,
5442,
5505,
5589,
5645,
5652,
5689,
5796.
5841,
5928,

k

0.0171
0.0149
G.0154
0.0129
0.0097
0.0099
0.0087
0.0077
0.0081
0.0088
0,0085
0.0128

0.0120
0.0093
0.0091
0,0069
0.0066
0.0075
0.0066
0.0045
0.0054
0.0060
0.0037
0.0062

1265.
1mo2,
1357,
1332,
1386,
1414,
1388,
1481,
1469,
1377.
1403,
1400,

1328.
1347,
1434,
1430,
1462,
1536.
1440,
1467,
1519,
1561,
1699,
1619,

1212,
1254,
1245,
1198,
1172,
1111,
1104,
1173,
1284,
1365,
1437,
1550.

1689.
1786,
1802.
1716,
1443,
a1,
1454,
1502,
1600,
1649,
1653.
1711,

r

6134,
65043,
6238,
6257,
6197,
6308,
6380,
6546,
6680,
6725,
6945,
6998,

7029,

1.172
1.208
1.216
1.230
1.259
1.285
1.313
1.332
1,376
1,427
T.494
1.526

1.557
1.651
1.758
1.810
1.866
1.902
1.9299
2.093
2.151
2,222
2,260
2,311

P
g
1.321
1.375
1.413
1.435
1.469
1,499
1.537
1.563
1.5614
1.652
1.691
1.781

1.868

19,

is government gross fixed capital expenditure. This expenditure is
expressed in current $m using the model aggregate price variable, P .,
Hence, XM will also include an error term, ﬁvx - VVAbxw + DEP}, where

vw is the deflator for government capital mxwo:mwﬁCHmm

Data availability for the components of XM will affect
the accuracy of ex ante forecasts of XM . Annual data for the years
1964-65 through to 1974-75 for the principal components of XM are given
in Table 1. It appears that XM can be explained to a fair degree of

accuracy, although there remains a systematic residual,

In preparing forecasts of XM , timeliness of the component
data will be of major concern. Quarterly data on items 1 - 4 and item 12
of Table 1 are obtainable from the Reserve Bank of Australia (RBA) Statisti-
cal Bulletin [12}. Items 5 - 11 are only available on an annual basis,
obtained from the RBA Statistical Bulletin Financial Flow Accounts Supplement
[147. These data have a publication lag of some two years. Quarterly
data are available for items 18 - 22 and item 25 from the Australian Bureau
of Statistics (ABS) Quarterly Estimates of National Income and Expenditure [3].
Ttems 13 - 17 and 23 - 24 are available on an annual basis from the ABS

Australian National Accounts, National Income and Expenditure [1].

3.4 Identity Residuals for Estimation and Simulation

The identities (particularly the balance of payments, money supply
and inventory change identities) form major links connecting the different
sectors of the model and as such have a significant effect on the model dynam-

ics;  thus, if the identities were allowed to be satisfied only approximately

the dynamics could be considerably altered. Because the MACRO specification is

1. Jonson et al. assume a residual term, £(rB), designed to measure interest
payments on government bonds, B, (r is the theoretical yield on ten
year Commonwealth Government securities.) Other components of XM arve
omitted.
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(iv) CONSTRUCTION OF MACRO DATA

X =  XPO

i = MGS
*R = FRg + cum (DFR)

T = TITS
*M = LMg$

sd = DIS
*B = MGS + PGS
*A = SBM$ + SOL$ + SM$ + TALS + TM§ + BSMS
Y = (KSNg + cum {SNN) ) + (KSF, + cum (SFM) )
L = NNC + NDF + FE

UR = 1-L/(L + NUN)

d = (CON + IDW
*K = KOB + KPE

Where KOB = KOBp+ cum (I0B -~ .015 KOB.q)
KPE = KPEg+ cum (IPE - .04KPE.7)

g = DG

wm = DG$/DG

*Kg = KB + cum (DP - .018 Kp-1)

P = GTME/GTM

Y = GTM - .015 KOB.q - .04 KPE_{ - .018 %myu

§ = (YWN$/ (NNC + NDF) .1000)/55.19
13

{WNS IC 3 ; = €5
(YWNS/ (NNC + ZCﬁv&Ozmw bcwo $55.19)

1

T = [(TPS/RPT) . o adjusteal s RPT + TC$
*E = 1/{US$/A$)

tz = TCD$/MGS$
*pi = (MGS$/1i)/E

Py = XPO$/x

ﬁN = %N\M@

Where S§ = d.pP + m.vm Lx.Pyr (AK + 2Kg) P

t1 = Ty/P.y
*B = Fg + cum (R - x.Py - i. Py .E)

Py = PW(US)70/0.8675

( mn?ﬂcmuwovomuaw 0.8875)
z> = (WAWS/43.24)/P
(WAWSgg-67 = 43,24)

g = QTIM - 97.0
#y = RGS10/100.0
Ty = RW/100.0

c = TCBS/P

XM = MM - (AR + P, [AKg + .018 Kg-1] + P_.g + P.c - Ty -T, -4B + 4A)
k = D log K &

* Stock variables that are FORMA'd (in the logarithms as a timing correction

(E is FORMA'd in the logarithms in the calculation of Pi). After that operation
all variables are timed at the middle of the quarter; an additional FORMA
operation is then applied to all variables to bring the timing back to the

start of the quarter, to agree with the timing of the dependent variable data
which are in first difference form. (The endogenous variables are timed at

the start of the quarter by expressing the data as the lagged value plus

one half of the difference so that the only current endogenous data are the
endogenous variables in difference form).
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-306  -26 -404  -263 -205 -366 -461 -448  -180 1245

-169

estimate (obtained by summation

of identified components)

XM

-544 -341 ~-528  -441 ~490 -638 607 -204 ~510 936

-99

(as calculated from Eqn. (3.9))

XM

-238 -315 -124  -178 ~285 ~272 -146 244 -330  -309

70

Unidentified residual in money

supply identity

3733 4535

5430

644 973 1110 1390 1160 1490 2299

827

Change in volume of money

21

summation with a 'minus' sign.

Error components entering the XM

1974-75 values obtained from

)
Items 2 - 12 - RBA Statistical Bulletin, Financial Flow Accounts Supplement, July, 1976, Table 3.2 ~

"Trading Banks' Aggregate Balance Sheet,'" Table 3.3 - "Savings Banks' Aggregate Balance Sheet,"

Item 1 - RBA Statistical Bulletin Financial Supplement, September, 1972, and October, 1975, issues,
obtained from RBA Statistical Bulletin, July, 1975, and July, 1976, issues, table entitled "Summary

table entitled "Financial Transactions of the Australian Government” (1973-74 and 1874-7S values

Table 3.1 - '"Reserve Bank of Australia Aggregate Balance Sheet."

of Financial Transactions - Australian Governmen
Reserve Bank.

Data Sources

Items 13 - 24 - ASB Australian National Accounts - National Income and Expenditure, 1975-76,

Tables 41 - 45.
Item 25

and 4.

is derived from ABS Quarterly Estimates of National Income and Expenditure, Tables 3

P
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34.

23.

(ii)  DATA REFERENCES

4.
[1] Australian Statistician, Building Societies, Australia,
Ref, No. 5.5, Australian Bureau of Statistics, Canberra
(Annual). The annual data base is constructed from the quarterly data
{23 Australian Statistician, Employed Wage and Salary Earners: . .
Australia, Ref. No. 6.12, Australian Bureau of Statistics, base. Timing requirements are handled correctly if the variables are

Canberra (monthly).
Y classified according to :

[3] Australian Statistician, Employment and Unemployment, Ref,
No. 6.4, Australian Bureau of Statistics, Canberra (monthly).
R i flow variab H
4] Australian Statistician, Housing Finance for Owner Occupation, () v variables
memwwmwwnmMMwmmwmvwwmwmmwwwms%M%. No. 5.58 Australian Bureau (ii) "end of period" stock variables ; and
s R
[5] Australian Statistician, Permanent Building Societies, Ref. (iii)  "mid period" stock <m~wm¢~mm.~
No. 5.34, Australian Bureau of Statistics, Canberra (monthly).
6] Australian Statistician, Quarterly Estimates of National Income : Appendix III contains a list of the model variables classified as
and Expenditure, Ref. No. 7.5, Australian Bureau of Statistics, .
Canberra (quarterly). above. The Appendix also contains a timing diagram showing the timing rela-
q 4 g g
7 i tatistician, The Labour Force, (Preliminar 3 e . ;
{71 WMMWHMWHNM.MMW Mmemwwww: mmamwsoow mwmnwwamnmu mmwcmaww tionships of the variables for both quarterly and annual measures.
(quarterly).
[8] Australian Statistician, Wage Rates Indexes (Preliminary), he annualization of the data is summarized by :
Ref. No. 6.37, Australian Bureau of Statistics, Canberra
(monthly). (1) an annual flow is the sum of the four corresponding
[9} MQMMW‘AM“~ZMWﬁHMM%Hﬂm~ Stock, Economic Record, December 1970, quarterly flows ;
[10] Helliwell, J. et al, Quarterly Estimates of Private Sector (ii) an annual ‘end of period' stock is the corresponding
Wealth Reserve Bank of Australia Research Discussion Paper
No. 18, August 1971, fourth quarter 'end of period' stock ; and
11 Higgins, C.I., H.N. Johnston and P.L. Coghlan, Business L . . .
1] H:MMmﬂamsn . .asw Recent Experience, vaMH @Hmwm:#mm To (iii) an annual 'mid period' stock is the average of the sum
Conference in Applied Economic Research, Reserve Bank of Australia, . . A .
September 1976. of the four corresponding quarterly ‘'mid period stocks.'
[12} Organisation for Ecomomic Co-operation and Development, . . X . A
Main Economic Indicators, Paris (monthly). Dummy variables do not have a continuous time equivalent and their
[13] Reserve Bank of Australia, Statistical Bulletin Financial . conversion to annual form is not handled by the theory. From a pragmatic point
Supplement, RBA, Sydney (triennial)
[14] Reserve “ank of Australia, Statistical Bulletin Flow of of view, however, it would seem that dummy variables handled in the above manner

Funds & sment, RBA, Sydney (annual).

would still convey valuable information to the annual model, and thus they are

[15] Reserve Bu Xk of Australis, Australian Banking and Monetary
Statistics 1945-70 (Occasional Paper No. 4B}, RBA, Sydney classified in the same way as the dependent variables of the equations in which
1973,

[16] Reserve Bank of Australia, Statistical Bulletin, RBA . they appear.

Sydney (monthly).

1. See Bacon and Johnston {4] for a discussion of this classification.
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SFM

SNN

*SOLS

TALS$

TC$

TCBS

TCDS

Farm and miscellaneous increase in stocks, 1966-67 prices, $m;
from [6], Table 9 - "Gross Fixed Capital Expenditure and Increase
in Stocks at Average 1966-67 Prices - Seasonally Adjusted.'

Savings banks loans outstanding to short term money market, average
of end of last two months of quarter, $m. Seasonally unadjusted
data are obtained from [16], table entitled YSavings Banks Selected
Assets.”  Earlier data are ohtained from [15], Table 76 - "All
Savings Banks Liabilities and Assets Within Australia 1956-1970.¢

Private non-farm {excluding 'miscellaneous') increase in stocks,
1966~67 prices, $m; from [6], Table 9 - "Gross Fixed Capital
Expenditure and Increase in Stocks at Average 1966-67 Prices -
Seasonally Adjusted,"

Savings banks other lending - amount outstanding, average of end

of last two months of quarter, $m. Data obtained from {16}, table
entitled "Savings Banks Selected Assets' as loans, advances and
bills discounted other than housing. Earlier data to January 1960
are obtained from [15], Table 76 - "All Savings Banks Liabilities
and Assets within Australia 1956-1970." A (stable) ratio of 0.1
is applied to total loans, advances and bills discounted (obtained
from the same Table) to obtain data prior to March quarter 1960 for
the other lending component. There is a break in the series in
May 1970 - through to April 1970 deposits with, and loans to,
prescribed banks other than trading banks are included in the loans,
advances and bills discounted other than housing item; these
deposits are subtracted out by applying a ratio of 0.57 to the
series up to April 1970,

Trading banks loans, advances and bills discounted - amount outstand-
ing, average of weekly figures last month of quarter, $m. Seasonally
unadjusted data are obtained from [16], table entitled "All Trading
Banks Selected Liabilities and Assets Within Australia’ and earlier
data from [15], Table 44 - "All Trading Banks Liabilities and Assets
Within Australia."

Company income tax payments, $m. Seasonally unadjusted data are
available from [6], Table 22 - "Taxes, Fees, Fines, etc.,” Company
taxes were paid by instalments 1973-74 through 1975-76 precluding
any reliable seasonal adjustment beyond 1973.2; interpolated data
are used beyond 1973.2

Cash benefits to persons, $m. Seasonally unadjusted data are
available from [6], Table 14 - "Household Income and Qutlay Account."

Customs duties, $m. Seasonally unadjusted data are available from
6], Table 22 - 'Taxes, Fees, Fines, etc.."
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30.

PW(US}70 U.S. gross national product implicit price index (1970 = 1.,0). Dp

*QA

*Om

*QER

*CM..

The seasonally adjusted series is obtained from [12], u.s.
Section, table entitled “"National Income and Product."

Dummy variable for requests by Reserve Bank to trading banks F
regarding advances outstanding. 0
QA = 1.0 1961.1 - 1961.2,

Dummy variable for exchange rate expectations. If QE is
negative (positive) a revaluation (devaluation) is expected,

QE = - 0.0625  1972.1 FE
- 0.1250 2
- 0,2500
- 0.5625
- 0.1250
- 0.2500
- 0.5000
0.0625
0.1250  1974.
0.2500
0.5000
0.0000
0.0625
0.1250
0.2500
0.1250
0.2500 1976
0.5000
0.6000
0.3000

3

o
=
-3
©
N

FR
1975,

GT™

R I R R S R N R R N I L I

GTM$

Dummy variable for timing of exchange rate changes. Takes

on - 1.0 {+ 1.0) values in quarters corresponding to major

revaluations (devaluations). DW
QER = - 1971.4 .

1972.4

1973.3

1974.3 10B
1975.3

1976.4

o+ o+
el i S ]
SO OoDOoOO0

Dummy variable for capital inflow controls. Is a dummy to

take account of restrictions imposed in the form of variable IPE
deposit requirements (VDR's) with the Reserve Bank.

QF = 1.0

1973.1 - 1974.3

27.

Public Authorities Gross fixed capital expenditure, 1966-67 prices,
$m; from [6], Table 4 - "Expenditure on Gross Domestic Product
at Average 1966-67 Prices - Seasonally Adjusted."

Base stock of net Australian capital owned by overseas residents, $m,
A base stock of $2945m at the end of 1958.3 is obtained from the
Reserve Bank of Australia as the sum of the two capital account

items, liability to overseas residents on direct investment account
and portfolio investment and institutional loans accounts, at replace-
ment value.

Farm employment, ('000). Seasonally unadjusted males, married females
and unmarried females middle month of quarter data back to 1964.1 are
obtained from [7], Table 1 - "Civilian Population 15 Years of Age and
Over, by Employment Status." The data are seasonally adjusted, and
extrapolated back by the Reserve Bank of Australia on the basis of
regression coefficients for the regression of unadjusted farm employ-
ment on non-farm employment, seasonal factors and a time trend over the
period 1964.1 to 1975.2, and dividing by extrapolated implicit seasonal
features,

Base stock of official reserve assets excluding valuation effects, $m.
A base stock of $941m at the end of 1959.2 is obtained from the Reserve
Bank of Australia.

Gross domestic product at market prices, 1966-67 prices, $m; from [6],
Table 4 - “Expenditure on Gross Domestic Product at Average 1966-67
Prices - Seasonally Adjusted.”

Gross domestic product at market prices, $m; from [6], Table 3 -
"Domestic Production Account - Seasonally Adjusted."

www<mﬁaMHowmmwxoa capital expenditure on dwellings, 1966-67 prices,

$m; from [6], Table 9 - "Gross Fixed Capital Expenditure and Increase
in Stocks at Average 1966-67 Prices - Seasonally Adjusted."

Private gross fixed capital expenditure on other buildings and construc-
tion, 1866-67 prices, $m; from [6], Table O - "Gross Fixed Capital
Expenditure and Increase in Stocks at Average 1966-67 Prices - Season-
ally Adjusted."

Private gross fixed capital expenditure on plant and equipment, 1966-67
prices, $m; from [6], Table 9 - "Gross Fixed Capital Expenditure and
Increase in Stocks at Average 1966~67 Prices - Seasonally Adjusted.'
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