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ABSTRACT

This paper is ongoing work by the Centre of Policy Studies and the
Impact Project that integrates the ideas of micro simulation with Computable
General Equilibrium (CGE) modelling. In micro simulation the behaviour of
individuals or households is modelled directly, typically using unit record data,
whereas CGE models place an emphasis on market interactions and can take
account of the indirect effect on households of changes in market conditions.
For many policy issues (such as taxation reform), a combination of the two
approaches is desirable so that both the direct and the indirect effects of such
reform can be addressed.

What is needed is for unit record data to be used in combination with a
CGE model; that is, for the modelling of households to be combined with the
modelling of markets. This can be achieved by embedding a detailed
household sector in an CGE model. The solution of the model then provides
distributional results for the representative households directly.

In this paper a detailed household sector comprising 100 types of
households - differentiated by income and demographic grouping -~ is
developed and embedded in the MONASH Model. Simulations are conducted
that measure the economy wide effects of redistributing income across these
households.

Keywords: multi-household, income distribution, computable general
equilibrium model

J.E.L. Classification numbers: D12, D31 and D58
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Appendix 2

Mapping between MONASH Commodities and 18 Aggregate Commodities

MONASH C dity Agg. Com. MONASH C: Agg. Com.
1 Woat 16 59 Gluss prodocts 12
2 Sheep 2 60 Clay protucts 12
3 Whent 1 61 Cement 10
4 Barley 1 62 Ready mixed concrete 16
5 Other couarse grains 1 63 Conerete products 10
6 Meat cattle 2 64 Plaster and other non-metailic mineral prod, 10
7 Milk cattle and pigs 3 65 Busic fron and steel 10
8 Other furming (sugar cane, fruil & nuts) 5 66 Basic am-ferrous metals and products 10
9 Other farming (vegetables, cotton & tobacea) 5 67 Structural metal products 10
10 Poultry 2 6% Sheet metal products I
11 Agricultural services 16 64 Wire prociucts and other metal products 10
12 Forestry and logging i6 T0 Motor vehicles and parts 13
{3 Fishing and hunting 2 71 Ships and boats 15
14 Ferrous metal ores HY 72 Railway rolling stock i6
15 Non-ferrous metal ores i6 73 Areraft 15
16 Black eoal 16 74 Scientitle and ph Juig 15
17 O, gas and brown coal 16 75 Electronte equipment s
18 C und other mi i6 76 Household applisnces 12
19 Mining services 17 77 Electrical machinery and halieries 12
20 Meat products 2 T8 Agricultural machinery 12
2} Mitk products 3 7 Construction machinery 10
22 Fruit and vegetable products 5 80M chinery and equl 12
23 Maurgarine, offs and fats 3 81 Leather products 12
24 Flour and ceread fods 1 82 Rubber products 13
25 Bread cakes and biscuits 1 83 Plastic products 12
26 Confectionery amd cocoa 4 84 Signs and writing equipment 16
27 Seafoud and other food products [ 83 Sporting and other g | 16
28 Soft drinks and cordials 6 86 Electricity 11
29 Beer amd malt 7 87 Gas it
30 Wine and spirits 7 #8 Water, sewerage and drainage i
31 Tobuceo products 8 89 Residential construction 7
32 Cotton ginning and woof scouring 17 ) Nomeresidential construction i7
33 Muan-made fibees, yuns snd brosdwoven fab 4 91 Whalesale trade 17
34 Cation yarns ang houschold textiles 9 42 Retall trade 17
38 Worsted and woollen yarns L] 93 Mechanics) repairs 13
36 Textile finishing 12 94 B and b hold appli repairs 12
37 Textile floor coverings 12 95 Road trunsport 14
38 Canvas, ropes and other iextile products 12 96 Ruliway transport &other transport & stor. 14
39 Knhtting mitls Y Y7 Water transport &
40 Clathing k4 Y& Air transport 14
41 Footwear 9 Y9 Services to transpot 13
42 Sawmill products 10 100 Communication 17
43 Veneers and munufactured wood boards Hi 101 Banking 17
44 Joinery and other wood prodits Hi3 102 Non-bank finance 7
45 Furnjture and mattresses i2 103 Investment services i7
46 Pulp, paper amd paperbosed i6 114 Insurance 17
47 Bags and fibreboard contalners i6 105 Legul, accounting and other business serv, 17
48 Sanitary ami other paper products 6 106 Dwelling ownership and rentat 0
49 Buooks, newspapers und magazines i6 107 Public administration 1?7
30 Commercial printing 16 108 Defence 16
51 Chiemical fertilisers 16 H® Health 18
52 Basle chemiculs 11 110 Education 17
53 Paines 1t T Welfure ad other community services 17
hLE: prochucts and pesticid 18 112 Entertainment and recreational services 15
55 Soaps and detergents 16 113 Restaurants, hotels and clubs 17
56 Cosmetics and tilletries 16 114 Personal services 17
57 Explosives and other chemleal products 16 115 Other s

S8 Petrol and coal products
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Appendix 1 (ctd) 40
Expenditure Elasticities by Commodity and Household Type
Hhid ¢ Aggregate commodities from Table 2.1
| xihid type |
D R 1 2 3 4 5 6 7 8 9 10 11 213 415 16 17 18
4 4| 023 020 015 085 023 201 LI8 068 1167 004 009 194 019 222 106 166 240 0.5
4 5| 015 -075 028 08 060 193 08 016 153 02 -021 157 202 133 -004 142 242 069
4 6| 09 014 164 059 071 211 070 08 -094 036 026 263 106 129 204 011 209 075
4 7| 151 266 117 064 213 165 066 043 028 036 109 207 023 124 08 152 187 092
4 8] 009 077 065 038 -034 093 106 -012 310 044 069 185 L14 070 071 105 140 080
4 9] 058 049 069 092 069 100 087 008 222 035 088 1.86 074 112 048 1.32 135 048
4 10 052 011 037 L1308t .02 083 -020 173 019 088 73 065 1.07 044 1.65 128 0.6
5 1] 085 100 091 111 08 148 127 045 084 08 061 179 091 066 08 122 155 131
5 2/ 088 08 098 09 08 212 124 007 08 063 073 144 LI2 224 072 LI3 164 142
§ 3/ 079 076 077 08 076 17t 113 037 052 079 073 148 091 057 037 124 216 153
5 4] 071 067 081 102 071 172 110 075 093 018 066 28 091 093 165 112 18 1.28
5 5| 062 068 062 L19 066 138 08 057 19 032 064 248 074 -094 118 132 18 117
5 6| 061 083 070 106 042 127 074 067 167 036 045 223 076 LI12 105 18 160 068
5 7| 063 08 060 09 060 115 108 050 022 02 036 216 153 005 092 123 153 097
5 8| 102 08 062 093 112 L6 078 053 195 034 059 177 08 164 043 117 L5713l
5 9| 066 063 043 076 066 099 078 015 120 037 055 245 060 063 068 092 173 102
5 10| 057 050 026 066 053 087 079 -042 100 020 039 209 033 053 072 082 16 106
6 1| 082 077 100 080 103 147 08 104 105 058 073 306 123 LI3 128 102 145 1.02
6 2] 081 073 05 031 08 143 091 110 089 049 044 259 140 121 144 072 154 080
6 3| 046 068 075 090 067 131 061 103 079 030 112 193 125 159 173 098 180 134
6 4| 073 056 073 154 066 148 117 076 076 030 087 18 127 163 L18 121 15 131
6 5| 069 063 042 128 075 148 103 041 075 036 000 101 128 136 159 136 169 123
6 6| 070 048 044 133 090 154 121 -004 053 044 030 132 130 106 LIl 129 175 131
6 7| 088 106 043 120 08 128 068 -098 160 036 067 200 112 L17 067 129 1.6 112
6 8| 083 079 085 0% 062 L4 054 100 173 049 081 188 103 152 043 112 16 LI2
6 9| 064 078 067 064 070 093 026 000 169 046 058 256 068 069 0672 LS 159 079
6 10| 049 074 055 043 070 088 035 -014 161 036 038 238 040 08 042 142 150 064
7 1| 014 081 051 053 111 065 248 042 084 085 076 085 0685 224 237 049 157 314
7 2f 15 121 076 065 132 088 -137 038 111 084 075 157 119 167 131 074 180 240
7 3| 146 127 085 073 103 092 -097 036 156 062 054 204 117 109 087 142 165 1.87
7 4] 097 075 004 085 095 103 059 032 -030 065 042 201 150 074 102 108 154 159
7 5] 034 104 053 058 059 058 172 016 105 071 000 167 151 084 099 082 080 186
7 6] 038 149 075 077 -007 092 297 012 222 032 009 18 135 119 110 053 106 101
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for the MONASH Model has 100 household types t based on 10 demographic
groups d and 10 total expenditure ranges r. The 10 demographic groups are listed
in Table 2.2. The expenditure ranges (ranked from lowest to highest R1, R2, ...,
R10) are determined by ranking the 7195 households by their total consumption
expenditure and dividing into 10 ranges of (approximately) equal size. For each
demographic group the Engel effects are examined from an agnostic position in
which the fitted responses are entirely data-determined. These examinations are
done using non-parametric procedures in the statistical package S-Plusl,

Table 2.1

Household Current Expenditure Commodities

1 Bread, cereal & grain products
2 Meat & fish
3 Dairy, eggs & oil products
4 Confectionery and preserves
5 Fruit & vegetables
6 Other food & non-alcoholic drinks
7 Alcohol :
8 Cigarettes & tobacco
9 Clothing & footwear
10 Dwelling ownership and rental
11 Fuel (not including motor vehicle)
12 Furniture & other household durables
13 Private transport
14 Public transport
15 Leisure goods & services
16 Other goods
17 Other services
18 Health

There are three major problems with the dataset. Firstly, for the households
that own or are buying their residence, the data for Commodity 10 — Dwelling
ownership and rental — does not adequately reflect the flow of housing services,
as there is no rent component. This problem was dealt with by conducting hedonic

1 $-Plus for Windows has been developed by Statistical Sciences, Inc., Seattle, Washington USA. 1t is
distributed in Australia by the CSIRO Division of Mathematics and Statistics, Macquarie University Campus,
North Ryde, NSW,
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7. Concluding Remarks

The simulation results of Sections 4 and 6 indicate that the Multi-household
model developed in Section 3 is behaving in a plausible fashion. The GDP results
can be summarized as follows:;

e Shifting consumption expenditure towards low income households tends
to increase real GDP.

® Shifting consumption expenditure towards capital intensive commodities
especially Dwellings tends to increase real GDP.

° Shifting consumption expenditure towards commodities with high taxes
or duties tends to increase real GDP.

° Shifting mczmcammos expenditure towards commodities with high import
content tends to increase real GDP.

A shortcoming of the model implemented here is that it is a comparative
static model which employs capital accumulation equations (4.1) and (4.2) that do
not explain how the capital stock grows. When the capital stock grows who pays
for it? With the trade balance held fixed as here it can't be foreigners. What is
needed is the introduction of dynamics to describe the pattern of changes occurring
in the economy. This can be achieved by implementing the MONASH model's
dynamic investment theory used in the forecasting version of the model with the
appropriate forecasting closure.

What the model developed so far cannot do is to say which household types
benefit from changes in the economy that affect the households indirectly via the
mediation of commodity or factor markets (for example changes in the
government spending or the debt to GDP ratio). Such changes in market
conditions affect household income via production shifts that favour certain
industries and certain labour types.

The next stage in the development of a fully operational Multi-household
(CGE) MONASH model is the inclusion of a detailed income side for the 100
household types so that the income derived from employment and production can
be distributed between the 100 household types. This extension to the model
would follow the lines of Meagher (1993) who connected changes in the economy,
for example changes in wage rates, employment and industry prospects, to changes
in personal or household income.

Also on the agenda for future research is the linking of the multi-household
CGE model to a dynamic micro simulation model. This would enable the
modelling of changes to the household structure that are of a more individual
nature. Examples are changes in demographic features such as eligibility for
government benefits and changes in participation rate within the household as the
profile of dependents changes over time.

Multi-Household MONASH 5

The regression relationship can be modelled by writing the budget shares Wign for
commodity i consumed by household h belonging to demographic group d as a
function of the household's total expenditure Yy, :

Wian = fia Yan) + €1 .10

S-Plus has several smoothing non-parametric techniques in which the functional
form of the regression curve is flexible and data-determined. The smoothing
algorithm used here is Supersmoother described in Chapter 17 of the S-Plus for
Windows User's Manual Vol. 2. The Supersmoother algorithm allows for a locally
adaptive amount of smoothing that adjusts appropriately to changing curvature of
fid and changing variability of ;4. Less smoothing is employed for regions of
greater curvature of fig or smaller variance of gjd and more smoothing is
employed for regions of smaller curvature of fig or greater variance of gjg. The
basic technique underlying Supersmoother is a symmetric k-nearest linear least
squares fitting procedure.

1.The output of Supersmoother can be viewed as points on an Engel curve
in budget share/total expenditure space. For each commodity and demographic
group the Engel curve3 is divided into 10 sub-curves based on the expenditure
ranges r. Thus 100 Engel curve segments are obtained for each commodity.

Now all households of type t are assumed to have identical preferences.
Further we assume that these households maximize a Klein-Rubin utility function
and follow Stones (1954) Linear Expenditure System (LES) of demand¢. The
parameters of the utility function can be estimated from the Engel curve segments
together with estimates of the Frisch parameter for each household type.

For households of type t (i.e. demographic group / income range), the
average budget share for commodity i is defined by:

W= W, Mmé:

(2.2)

ﬂmﬂ HMTA,: * <§ H \ M KE. ’ 23)
h

h

3 The output of S-Plus is a series of points rather than a continuous curve but the level of smoothing is
sufficient to give the impression of an undetlying smooth curve.

4 This follows the MONASH Model with a single representative household,
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commodity level of disaggregation. The capital, import and taxation rate
intensities are shown in Table 6.3. Also included in that table is the share of each
aggregate commodity in total consumption expenditure.

From Tables 4.1, 6.2 and 6.3 we see that a shift in consumption that favours
capital intensive goods, particularly Dwellings, usually leads to an expansion in
GDP and in fact, there is only one simulation that leads to a decline in the
consumption of aggregate commodity Dwellings but does not lead to a decline in
real GDP. This simulation is the shift in consumption in favour of household type
55 and is one of the four exceptional cases of GDP and exchange rate movement
reported in Table 6.1. This result is all the more surprising as aggregate capital
(rental weights) declines and aggregate labour (wage weights) is held fixed so that
output levels fall. How then does real GDP rise when output falls?

The answer lies in the tax rate. From Table 6.2, simulation 55 leads to an
increase in consumption of Alcohol, Cigarettes and tobacco and Private transport
which, from Table 6.3, are the three most heavily taxed commodities. Shifting
consumption towards heavily taxed goods moves resources to areas of higher
marginal product with the consequence that GDP rises without an increase, and
even with a fall, in the factors of production.

Thus the perverse result for simulation 55 reported in Table 6.1 may be seen
as a case in which the GDP movement is explained by taxation rate intensity rather
than capital intensity.

Let's see now if the framework of Table 6.3 can help us understand the
remaining three exceptional cases of GDP and exchange rate movements in Table
6.1; those associated with simulations 18, 77, and 79. For simulations 18 and 79
GDP grows but the exchange rate depreciates against the general expectation. For
simulation 18 there is an expansion in the three most import intensive commaodities
(see Tables 6.2 and 6.3) and for simulation 79 there is a very strong expansion of
the second most import intensive commodity. These movements in consumption
favouring imports are not sufficient to overcome the positive influence on GDP
growth of the movement towards capital intensive commodities so that in both
cases GDP rises as expected. However, they do put upwards pressure (towards
depreciation) on the exchange rate that is sufficiently strong to lead, in both cases,
to a depreciation. For simulation 77 there is a similar story but in reverse: GDP
declines but the two most import intensive commodities also decline leading to an
appreciation.

Thus we see that the capital, import and taxation rate framework of Section
5 is useful in the interpretation of the unusual simulation resuits for GDP and
exchange rate movements.

Multi-Household MONASH 7

A feature of non-parametric estimation, on which the expenditure
clasticities of Appendix I are based, is that the smoothed budget share curves
(against income) are not constrained by monotonicity as are all of the commonly
used demand systems such as LES, the Rotterdam system (Barten, 1968: Theil,
1965, 1967) and Deaton and Muellbauer's (1980) almost ideal demand system
(AIDS). These systems show monotonic convergence of expenditure elasticities to
unity. Lewbel (1991) using U.S. and U.K. official survey data for 1970-84 and
1982 respectively found overwhelming support for non-monotonic behaviour of
budget share curves. This finding is supported by Rimmer and Powell (1994) who
have developed and estimated a demand system AIDADS (Rimmer and Powell
(1992a, 1992b) that permits such non-monotonic behaviour. Using Australian
time series data at the six commodity level of disaggregation Rimmer and Powell
found that for three commodities — Food, Alcohol and tobacco and Clothing and
footwear — the expenditure elasticities moved away from unity with increasing
income even though constrained to ultimately converge to unity. The AIDADS
system like the non-parametric approach shows a slow convergence to unit
elasticities with increasing income and allows for non-monotonic movement of
these expenditure elasticities. An implication that can be drawn from this is that
an empirical observation of fast monotonic convergence of expenditure elasticities
to unity is a design feature of an overly restrictive demand system rather than a
property of the empirical data. When flexibility allows, as in the non-parametric
approach or using the AIDADS demand system, slow non-monotonic convergence
of expenditure elasticities to unity is a feasible outcome. The observed negative
values for expenditure elasticities in Appendix 1 are technically caused by the
shape and position of the smoothed budget share curve. This could be a
consequence of insufficient smoothing or it could indicate an inferior good with
expenditure on the commodity declining as total expenditure increases. Inferiority
in consumption is more likely at higher disaggregation since, for example, a given
household type is more apt to treat potatoes as inferior than food as a whole. In
this study the commodity with the highest number of negative expenditure
elasticities is Alcohol.

Now the preferences for a household of type t are defined in terms of 8?

€ and @, the Frisch parameter. The Klein-Rubin utility function for the hth
household is given by:

Uy = 28, In(X gy =v,) 2.8

i
where

B =WE |, 2.9)

Y = :A it +m=6.v (2.10)
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and X, is the household's expenditure on commodity i.
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Shocks associated with Household types
Aggregate commodities 61 62 63 64 65 66 67 68 69 16
1 Bread, cereal & grain -0.0184 0.0534 0.0529 0.0354 -0.0201 -0.0193 -0.0259 -0.0321 00112 -0.007%
2 Meat & fish 0.0008 0.0143 0.0211 -0.0028 0.0137 0.0450 0.0205 -0.0419 -0.0670 -0.0246
3 Dairy, eggs & oil prod 0.0081 0.0201 0.0273 00387 -0.0006 0.0148 0.0082 -0.0581 -0.0045 -0.0155
4 Confectionery & preserves 0.0039 0.0059 0.0092 0.0216 -0.0072 0.0094 -0.0318 -0.1008 0.0115 0.0477
5 Fruit & vegetables 0.0203 0.0418 0.027% 00265 -0.0032 -0.0748 0.1709 -0.1180 0.0392 0.0695
6 Other food & non-alc drinks -0.0452 -0.0511 -0.0606 -0.0510 -0.1206 -0.0906 0.0291 -0.1331 -0.0221 0.1286
7 Aleohol 0.053% -0.1164 -0.0849 -0.0132 0.0342 0.1054 -0.0250 -0.0197 -0.0295 -0.0250
8 Cigarettes & tobacco 0.0209 00142 0.0124 0.0070 -0.0088 -0.0134 -0.0461 0.0009 -0.0177 -0.0424
9 Clothing & footwear -0.0044 0.0001 0.0147 -0.07177 -0.0135 0.0361 -0.0054 -0.0898 0.0342 0.1604
10 Drwelling ownership & rental 0.0888 0.1104 0.0650 Q.0755 0.0989 -0.0230 -0.0694 -0.0596 00114 <0.0643
i1 Fuel (not incd. motor vehicle) 0.0058 0.0028 -0.0067 ~0.0227 -0.0787 -0.0660 0.0472 0.0361 -0.0100 -0.0259
12 Fumiture & other hhold durables -0.0891 -0.1064 «0.1202 -0.1163 -0.12%4 0.1744 -0.2889 0.0049 -0.2143 03100
13 Private transport 0.0212 0.0640 0.0768 0.1451 0.1810 0.1807 0.1756 0.1598 0.1089 0.0529
14 Public transport G.0009 0.0033 -0.0018 -0.0062 ~0.0056 -0.0012 -0.0433 0.0573 0.0141 -0.0039
15 Leisure goods & services 0.0674 0.0676 0.0380 0.0582 0.0632 00817 -0.0267 0.3255 0.0709 -0.0941
16 Other goods -0.0219 00244 0.0067 -0.0100 -0.0296 -0.0657 -0.0498 -0.0195 -0.0334 -0.0337
17 Other services -0.0199 -0.0178 -0.0275 -0.0263 -0.0651 -0.0735 0.0232 -0.1266 -0.0020 0.0718
18 Health 0.0097 0.0223 0.0180 00175 0.0357 -0.0035 -0.0027 -0.0139 -0.0163 ~0.0219
Aggregate commodities 71 72 73 74 hH] 76 77 78 73 8
1 Bread, cereal & grain 0.0330 0.0416 0.0280 0.0356 -0.0033 00711 0.0648 0.0051 -0.0382 <0.1303
2 Meat & fish 0.0169 00178 0.0217 0.0124 0.0227 017 0.0459 0.0243 -0.0018 -0.0662
3 Dairy, eggs & oil prod 0.0233 0.0001 0.0328 0.0460 0.0440 -0.0055 0.0103 -0.0298 «0.0328 -0.0885
4 Confectionery & preserves -0.0262 -0.0183 0.0756 0.0920 0.0561 -0.0419 00320 -0.008% -0.0335 -0.1378
5 Fruit & vegetables 0.0081 0.0604 0.0351 0.0664 0.0476 0.0094 0.0459 0.0215 -0.0311 -0.1380
6 Other food & non-alc drinks 0.031% 0.0358 0.1039 0.2333 0.0079 0.0268 0.0423 -0.0146 -0.1384 -0.4082
7 Alcohol 0.0114 0.0160 0.0319 017717 0.0236 0.13%0 0.0380 0.0032 -0.0219 -0.0897
8 Cigarettes & tobacco 0.0527 0.0465 -0.0081 0.0248 -0.0368 0.0677 00154 0.1021 -0.0021 -0.1042
9 Clothing & footwear -0.0067 0.0012 -0.0087 0.0173 0.0174 0.0051 0.0324 -0.0122 00359 0.1079
10 Dwelling ownership & rental 0.1687 0.1045 00179 00412 -0.0240 -0.0881 -0.0007 0.0152 0.009%% -0.1672
11 Fuel (not incl. motor vehicle) -0.0242 00578 0.0595 0.025¢ 0.0470 -0.0022 0.0074 -0.0048 -0.0062 0.0216
12 Fumiture & other hhold durables -0.0237 <0.1090 -0.0875 -0.0231 ~0.0409 02194 -0.1815 0.2286 0.6480 1.8570
13 Private transport -0.0240 ~0.0385 -0.0622 -0.0749 0.0204 0.0503 -0.0445 -0.1497 -0.1175 -3.2378
4 Public transport 0.0062 -0.0084 -0.0105 -0.0245 0.0042 00244 0.0228 -0.0248 0.0415 0.1528
15 Leisure goods & services -0.0075 0.0042 -0.0412 -0.0680 -0.0495 -0.0902 ~0.1543 -0.0020 -0.0638 -0.1399
16 Other goods 0.0039 0.0272 0.0261 0.0517 -0.0653 0.1191 0.0889 00116 0.0140 -0.0895
17 Other sesvices -0.0184 0.0047 -0.0055 00114 0.0118 0.0448 0.0604 0.0035 ~0.0647 -0.1968
18 Health 0.0239 0.0309 00373 0.0232 -0.0043 -0.0302 0.0126 -0.0091 -0.0275 -0.0878
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Shocks associated with Household types
Agpregate commodities 21 22 3 24 25 26 27 28 29 30
1 Bread, cereal & grain 0.0149 0.0160 0.0190 0.0401 0.0494 00197 0.0027 -0.6074 -0.0353 -0.1026
2 Meat & fish 0.0088 0.0106 0.0291 0.0399 0.0105 -0.0056 -0.0013 0.0179 -0.0173 -0.0760
3 Dairy, eggs & oil prod 0.0189 0.0134 0.0265 0.0306 0.0021 00131 -0.0531 0.0469 -0.0285 -0.0870
4 Confectionery & preserves 0.0241 -0.0162 0.0712 0.0513 00184 0.0308 -0.0647 -0.0109 -0.03%0 -0.0872
5 Fruit & vegetables 0.0135 00126 -0.0018 0.0134 -0.0007 0.0326 -0.0017 0.0063 00340 -0.0963
6 QOther food & non-ale drinks -0.0182 0.0026 0.0967 0.2053 -0.2378 0.1494 -0.0708 0.0895 0.0647 0.0432
7 Alechol 0.0153 0.0041 -0.0147 -0.0132 -0.0537 -0.0400 -0.0441 0.0473 -0.0051 -0.0050
8 Cigarettes & tobacco -0.0117 -0.0687 0.0251 0.1607 -0.1039 -0.0658 0.0341 0.0478 0.0013 -0.0525
b Clothing & footwear -0.0230 -0.0605 0.0007 0.0876 0.0404 0.0009 0.0499 0.0031 0.0396 0.0962
16 Dwelling ownership & rental 0.1243 0.1177 0.0681 0.0567 0.0277 0.0451 -0.0115 -0.1004 ~0.0468 -0,1797
1i Fuel (not incl. motor vehicle) 0.6070 -0.0075 -0.0592 ~0.0320 -0.0174 -0.0682 -0.0%42 0.1378 0.0037 0.0428
12 Fumiture & other hhold durables -0.0671 -0.0949 -0.0616 -0.1091 -0.0935 -0.0880 -0.0648 -0.2146 0.2017 0.5578
3 Private transport 0.0131 0.0301 -0.0469 -0.1125 0.2325 0.0993 0.0657 00117 0.0937 -0.2254
i4 Public transport 0.0073 0.0530 00011 0.0064 ~0.0621 -0.0507 0.0383 0.0877 -0.0208 -0.0802
15 Leisure goods & services 0.0164 0.0236 0.0350 0.0156 0.0045 0.0758 0.0497 0.0229 -0.0350 -0.1024
16 Other goods 0.0008 0.0058 -0.0065 ~0.0024 -0.0548 -0.0121 -0.0251 0.0104 0.0364 0.1108
17 Other services 00111 -0.0031 -0.0143 -0.0294 -0.0294 -0.0689 60011 0.0167 -0.0178 0.0011
18 Health 0.0237 0.0284 0.0290 0.0029 0.0148 0.0153 -0.0157 0.0046 -0.0079 -0.0525
Aggregate commodities 31 32 33 34 35 36 37 38 39 40
1 Bread, cereal & grain 0.0028 0.0187 0.0560 -0.0274 -0.0392 00251 0.0880 <0.0637 -0.0157 -0.0422
2 Meat & fish 0.0247 0.0395 0.0051 -0.0233 -0.1172 -0.0483 0.1325 0.0044 00297 -0.0966
3 Dairy, eggs & oil prod 0.0194 0.0164 0.0264 -£.0250 -0.0165 0.0969 0.0673 -0.1329 0.0022 -0.0444
4 Confectionery & preserves 0.0086 0.0422 0.0555 0.0122 0.0190 -0.0171 -0.0176 -0.0558 0.0049 0.0373
3 Fruit & vegetables 0.0222 0.0173 0.0178 -0.0394 -0.0049 0.0040 0.1582 <0.1365 -0.0168 -0.6208
6 Other food & non-alc drinks -0.0264 -0.0854 0.0563 0.0658 0.1026 0.1993 0.1519 D.0176 0.0000 0.0014
7 Alcohol 00148 00327 0.0286 0.0179 0.0065 -0.0059 00115 00136 0.0011 -0.0062
8§ Cigarettes & tobacco 0.0409 0.0467 0.0284 0.0413 -0.0075 0.0511 0.0158 -0.0448 0.0289 -0.0687
9 Clothing & footwear 0.0055 -0.0292 -0.09%6 0.2546 0.0243 -0.1735 -0.0861 0.1270 0.1227 0.1880
10 Dwelling ownership & rental 0.1459 0.1357 0.1051 00912 -0.0483 -0.0180 -0.0389 -0.0105 -0.0641 -0.1833
it Fuel (not incl. mator vehicle) 0.0094 0.0279 0.0240 00230 -0.0763 -0.0309 0.0703 0.0505 0.0632 0.0979
12 Fumiture & other hhold durables -0.0399 00472 -0.0964 -0.1485 -0.1560 -0.0020 -0.0533 -0.0271 0.0084 0.1019
13 Private transport 0.0167 0,0222 0.0763 -0.0750 0.1310 0.0348 01765 0.0325 -0.0325 -0.0750
14 Public transport -0.0050 -0.0631 0.1003 -0.0647 0.0010 -0.0010 0.0024 -0.0121 -0.0054 0.0077
15 Leisure goods & services -0.0280 0.0320 0.0004 -0.0046 -0.0683 0.0433 -0.0224 -0.0347 -0.0646 -0.0991
i6 Other goods 0.0039 0.0185 0.0168 0.0313 0.0278 -0.1075 0.0337 -0.0051 0.0315 0.1362
17 Other services -0.0093 -0.0265 -0.0610 00065 0.0289 0.0390 0.0349 0.0076 0.0061 0.0073
18 Health 0.0177 0.0240 0.0338 -0.0069 -0.007 -0.0053 0.0013 -0.0036 -0.0368 -.0939
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28 Maureen T. Rimmer

5.1 (ii) and (iii) are of the correct sign the explanatory power of these regressions
is very small. We conducted a final regression, reported in Table 5.1 (iv), of
growth in real GDP on the three variables Kint, lint and Tint . The coefficient on
lint returned the wrong sign in that regression but this could be explained by
collinearity between the variables.

We conclude that shifts in import intensity and tax rates make at most a
small contribution to the explanation of movements in real GDP growth which is
essentially determined by changes in capital intensity.

6. GDP and Exchange Rate Movements

As already explained in Section 4, generally across the macroeconomic
results reported in Table 4.1, an increase (decrease) in real GDP is associated with
an appreciation (depreciation) of the exchange rate. However rather than
observing just the two possible outcomes outlined above we observe, in fact, all
four possible outcomes for GDP and exchange rate movements. This is shown in
Table 6.1. :

What then causes the four exceptional results from Table 6.1; simulations
18, 55, 77 and 797 Do the three influences on GDP growth explored in Section 5
— capital intensity , import intensity and tax rate intensity — play any part in these
results?

Table 6.1
Real GDP and Exchange Rate Movements from Table 4.1

Real GDP/Exchange rate outcome Simulation No.

Real GDP grows, Exchange rate appreciates 1,2, 4, and many others

Real GDP declines, Exchange rate depreciates 3,5, 7 and many others
Real GDP grows, Exchange rate depreciates 18, 55,79

Real GDP declines, Exchange rate appreciates 77

To answer this question it is useful to look at the movements in commodity
specific consumption expenditure from the simulations and rank the 18 aggregate
commodities by their capital intensity, import intensity and taxation rate (including
duties) intensity. Table 6.2 shows, for each of the 100 simulations conducted here,
the percentage change in total household consumption expenditure at the 18

13

Table 4.1 (ctd)

Macroeconomic Results from Simulations to Redistribute Consumption Expenditure

Shocks associated with Household types*
13 14 15 16 17 18 19 20
0.00927 -0.00133

12

11

-0.06279

-0.02122  -0.05959

0.00312  -0.02213

0.00279

-0.00456  -0.00291

0.01724 -0.00347
0.01689 -0.00351
0.01689 -0.00351
0.01689 -0.00351

0.01689

0.02858

-0.00132  -0.00459 -0.00278

0.00911

0.02801
0.02801

-0.05959
-0.05959
-0.05959

0.0027%  -0.02122
0.00279  -0.02122
0.00279 -0.02122

-0,00132 -0.00459 -0.00278

0.00911

-0.00459
-0.00132  -0.00459 -0.00278

-0.00278

-0.00132

0.00911

0.02801

0.00911

-0.00351

0.02801

-0.09170
-0.07022

0.01295  -0.02500

0.01007

000312 -0.00331
0.00219  -0.00251

0.00115  -0.00017
0.00105  -0.00021

0.00280
0.00308  0.00195

0.00375

0.00726
0.00611

-0.01944

0.03429
0.01356
0.03603
0.04786

0.01438
0.00337

0.00051
0.00052  -0.00174

0.00254
0.00211

0.00621

-0.00006 -0.00069

0.00002

0.00342 -0.00582
0.00543  -0.00847
0.00606 -0.00849

0.00606 -0.00849  0.00181
0.00098 -0.00196

-0.00032  -0.00063

-0.02807 -0.01729

-0.00046

0.03429
0.01636

0.01283
0.01775
0.01438
0.00537

-0.00124
0.00051

-0.00110
0.00084 -0.00085

0.00306
0.00254

0.00350
0.00553
0.00621
0.00096

0.00102
0.00175
0.00181
0.00029

-0.01939  -0.01206

-0.02853  -0.01761
-0.02807 -0.01729
-0.00669 -0.00413

-0.00927  0.00889 -0.07308 -0.20406

-0.01855 0.03216 -0.00870 -0.02088

0.06651

0.10707

0.01524
-0.00112

0.00422

0.00055 -0.00121

-0.00110  -0.00029 -0.00037 -0.00116

-0.00014

-0.00017 -0.00072 -0.00010
0.00124  -0.00039

0.00254 -0.00115

-0.00266 -0.00159
0.00403

-0.09942
-0.08681

0.01186 -0.02350
0.01364 -0.02595

0.00031  0.00499 -0.00377
0.00258 -0.00047 0.00194 -0.00302

0.00218  0.00418 -0.00111
0.00474  0.00192

0.00244
0.01031

Macroeconemic results

real GDP

gdpreal

real comsumption
real investment

€r

ir
othreal

gner

real other demand
real GNE

export vol. index
import vol. index

expvol
impvol

terms of trade

exchange rate

b
toft

invest. price index
export price index
import price index
GDP price index

Xim
xigdp

agg capital (rent wgts)

k_r_wgts

real wage (cons)
real wage (employ)

ge ¢
ge_¢

real_wa
real_wa,

non-trad export vol
trad export vol

ntradexpvol
tradexpvel
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A positive value for Kint(t) corresponds to a simulation

0.87

o1 *Kint + op*lint + a3*Tint

(5.2)

(5.3)

SH3C is the consumption share vector described below (4.3)and # indicates
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price indices for the simulation associated with household 1 are shown in Figure
4.1

xseuxma xwm
i 1 i

xigdp xigne
i ] i

e
=

1
xi3=0
Figure 4.1 Growth Ranking of Price Indices from Simulation 1 Table 4.1

5. Statistical Tests

In Section 4 shifts in consumption towards capital intensive goods were
used to explain the movement in real GDP. We saw there that shifts in
expenditure favouring Dwellings (which employs capital but no labour) led to an
expansion of the capital stock and an increase in real GDP. But is this the whole
story? Are there any other factors that are likely to influence GDP growth? On
theoretical grounds we note that, apart from capital intensity, changes in import
intensity and tax rates should also affect the growth rate of real GDP; the idea
being that a shock to consumption patterns that favours imports would have a
detrimental effect on real GDP growth and a shock that favours highly taxed
commeodities would enhance GDP growth!3,

In this section we statistically test the importance of capital intensity in
determining GDP growth. We also test whether import intensity and tax rate
intensity play any role in determining GDP growth.

We conducted a regression of growth in real GDP on a variable, Kint,
which reflects the direct effects on overall capital intensity of the 100 simulations.
The change in capital intensity indicator for simulation t, Kint(t), is given by:

100 18
Kint) =3 3 G(t,j)*MBS(j,m)*KSH(m) G0

=t m=l

where MBS(j,m) is the marginal budget share of aggregate commodity m by
household type j, KSH(m) is the ratio of capital to capital plus labour in the
industries producing aggregate commodity m and G(t,j) is an adjustment factor for
simulation t and household type j that scales the simulation shocks so that they are

13 In the presence of a tariff, for each dollar of consumer expenditure on imports, less than a dollar is paid to
foreigners. Thus a shift towards commodities with high duties tends to increase GDP. Taxes in production put
a wedge between value added and returns to factors. Shifting towards highly taxed industries moves factors to
areas of higher returns (see Dixon etal. (1992) p. 262) so that GDP grows.
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In the simulations conducted here an expansion in real GDP leads to
increases in export volumes. In some of the simulations reported in Table 4.1 real
GDP rises and export volumes rise but surprisingly non-traditional export volumes
fall. This can be seen in the simulations associated with household types 2, 14, 25
and 43. To analyse this export effect in more detail consider simulation 14
reported in Table 4.1. There we see that the consumption shock in favour of
household 14 leads to a slight expansion in GDP and an overall expansion in
export volumes but, while the volume of traditional exports increases, the volume
of non-traditional exports declines. This export result is governed by the
movements of the supply curves for traditional and non-traditional exports. These
supply curve movements are controlled by domestic costs. What appears to drive
the relative movement in domestic costs is the ratio of capital to labour usage in an
industry. In simulation 14 the shift in consumption favouring domestic dwellings
leads to an increase in rental in the dwellings industry and a decline in rental prices
in all other industries so that the costs of using capital in production fall.
Aggregate employment is fixed and the real wage to employers rises slightly
making labour costs rise. Hence industries with heavy capital to labour usage will
save more in costs than industries with lower levels of capital to labour usage. As
the non-traditional exports are in general less capital intensive than the traditional
exports their export price, valued in the domestic currency, falls less than that of
the traditional exports and, in simulation 14, with an appreciation of the Australian
dollar, export supply curve for non-traditional exports actually shifts upwards
while the supply curve for traditional exports shifts downwards!2, Thus the export
volumes for non-traditional exports decline and the export volumes for traditional
exports increase. With the settings for export demand elasticities in the current
simulations (currently low for non-traditional exports) these movements in the
composition of exports are sufficient to generate an improvement in the terms of
trade despite an overall rise in exports.

Returning now to our general analysis of the results of the 100 simulations
reported in Table 4.1, we note that, in the closure employed here, the three
components of GNE (consumption, investment and other spending) are
constrained to move in line with each other and they rise, for simulation 1, due to
the expansion in GDP but not by as much as GDP.

Two factors affect the relative movements of the growth of real GNE and
the growth in real GDP. The first is the relative percentage change in their price
deflators and the second is the relative percentage change in nominal GNE and
GDP. The percentage change in the price deflators are related via:

GDP*xigdp = GNE*xigne + X*xi4 ~ M*¢ (4.5)

12 Within the traditional exports agriculture with lower capital intensity than mining also experiences an
upward shift of its export supply curve,
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Table 4.1 (ctd)
Macroeconomic Results from Simulations to Redistribute Consumption Expenditure
Shocks associated with Household types*

Macroeconomic resulfs 7 T2 73 74 75 76 7 78 79 80

gdpreal real GDP 0.03098 0.01877 -0.00411 0.00480 -0.00460 -0.01677 -0.00177 0.00146 0.00006 -0.03515
er real comsumption 0.03032  0.01845 -0.00385 0.00472 -0.00436 -001618 -0.00129 0.00137 -0.00028 -0.03548
ir real investment 0.03032  0.01845 -0.00385 0.00472 -0.00436 -0.01618 -0.00129 0.00137 -0.00028 -0.03548
othreal real other demand 0.03032 0.01845 -0.00385 000472 -0.00436 -0.01618 -0.00129 000137 -0.00028 -0.03548
gner real GNE 0.03032 0.01845 -0.00385 0.00472 -0.00436 -0.01618 -0.00129 0.00137 -0.00028 -0.03548
expvol export vol. index 0.00978 0.00170 -0.01159 -0.0024% -0.00883 -0.02367 -0.02245 0.00215 0.01690  0.04461
impvol import vol. index 0.00811  0.00158 -0.00936 -0.0021% -0.00701 -0.01957 -001761 0.00153 0.01325 0.03459
[ exchange rate 002977 -0.01961 000186 -0.00722 000328 0.01348 -0.00401 -0.00282 000092 0.03862
toft terms of trade 000075 0.00006  0.00118  0.00005 0.00103  0.00189 0.00286 -0.00045 -0.00216 -0.00612
xi2 invest. price index -0.02078 -0.01324 000192 -0.00486 0.00281 0.01004 -0.00057 -0.00199 -0.00063 0.02254
xid export price index 003052 -0.01955 0.00304 -0.00717 000432 001537 -0.00115 -0.00326 -0.00124 0.03250
xim import price index -0.02977 -0.01961 0.00186 -0.00722 000328 001348 -0.00401 -0.00282 0.00092 0.03862
xigdp GDP price index -0.00725  -0.00445  0.00097 -0.00159 0.00120 000384 0.00057 -0.00078 -0.00085  0.00581
k r_wgts agg capital (rent wgts) 0.11436 0.07040 -0.01111 0.02824 -0.01568 -0.05878 0.00009 0.01002 0.00575 -0.11657
real_wage ¢ real wage (cong) -0.00304 -0.00157 0.00081 -0.00018 0.00078 0.00189 0.00167 -0.00034 -0.00121 -0.00042
real_wage e  real wage (employ) 0.00421 0.00288 -0.00016 0.00142 .0.00042 -0.00195 0.00110 0.00044 -0.00035 -0.00623
ntradexpvol nou-trad export vol 0.00446 -0.00044 -0.00681 0.00231 -0.00730 -0.01095 -0.01955 0.00551 0.01684 0.04748
tradexpvol trad export vol 0.01314  0.00305 -0.01461 -0.00553 -0.00981 -0.03170 -0.02429 0.00002 0.01694 0.04279

... continued

p44

AUy " UANDRY



B+ 01,1 @)=r0m3ys by 98ues amypusde pue g dnoss opydesBousep Jo 513 2441 ploestoy

0L100°0- SYIO00  6VZ00'0  ZIEOO0 800000~ $9900°0- LSTOO'G- ¥9100°0- SEIOO0  ZELOOO Joa piodxa peny joadxapes
6¥900°0  YTFOO0  L6VOO'0  SOC00'0  €0T0O'0  ZTIOO0-  66T00C 99000°0  LEIOO'O-  SBIOOO foa podxo pen-uou  joadxopeyu
906000~  TSI000- I¥I000- €E000°0- 080000~ T6000°0 L60000 9000070 9TTOOD  L8TOOD (Aopduis) offes eos 908w s
98700°0  99000°0  LZO00'0  TEO00'0- £00000  €L00O0 870000~ $1000°0- TEI000-  L6100°0- (suoo) afem pear 3 98em (w3l
61ZEL0~  LOSPO'O-  TYOED'O- 19T00°0- 11¥10°0- 685700 STTTO0 101000 188500  ¥¥LLOD (s13m yu2)) pendeo 38 sfaaTy
76L000  8PZ000 891000 100000 £8000°C $9100°0  STIOO'O- 800000~ 8SEO00-  ¥8V00°0- xoput 9oud J(4O dplnx
8TCE0°0  P6II00 188000  LZIODO  99V00'0  £T900°0  9TS00C- 100000~ 69510°0~  1Z0TO0- xaput ooud podunt W
89¥€00  PPIIO0 918000 080000 YEPOO'0  L99000  $8S00'0-  SO000°C- 95§00~ 950700 xapui soud podxs yix
96570°0 184000  TSS00'0  9F000'0  OLIOO0  8YFOO'D  IOVOO0- SI000°C- 690100~ TOVIOO- xapuy ooud ‘isaaut a2
650000~ 0§000°0- $9000°0- SP000'0- I1€000°G- $FO00'0  OP0000  PO000'G- €10000  SE0000- apex Jo suue} 1o}
$TSEO0  P6II00  18800°0  LTIOO'0  99¥00°C  €7900°0  9T900°0- 10000°C- 6951070~ 120T0°0- sy 9fweyoxa @
6L0000  £8100°0 TSTOO0  9ETO00  BE000°0  £OPOO'C- O01ZOO0- 100070 8EODO'D  9EF0O0 xaput ‘[oA poduit joaduy
LPIOO0  £STO00  SPEOO'0  60E000  YLOGO'0  £6000°0 PLTOOO- SLO0D'O- OE0000  0ZS00'0 xapn ‘[oa podxa loadxa
7€9€0°0-  TS110°0-  0LL00°0- 810000~ 0SE00°0- 1S900°0- LLSOO0  €E000°0  09SI0C  1HOZOO HND [ear s3ud
7E€9€0°0-  TOL100- 0LLOOG- SI00D'0- OSEOO'0- 1S9000- LLSO0'0  €£000°0 09S10°0  1¥0ZO0 PUEWIAP SO0 [eal [armo
TE9EO'0-  TOII00-  OLL000- 810000~ O0SE00°0- 1S900°0- LLSOO0  €£000°0C 095100 IVOZOO JuRIISAALE [BOX a1
TE9E0°0-  TOTIO0-  0LL00°0- 81000~ OSEO0°0- 1S900°0- LLSOO'0  €€000°0 095100 IHOZOO vondumsuos feas »
189€0°0~  PLITO0-  €LL00°0- 110000~ ISS00°0- 0L900°0 185000 +E000°0 985100 €8070°0 d4ao el feasdpd
001 66 g6 s 96 6 6 €6 k43 16 SJNSAL JNOONOIICLITIY
«SodA) PIOYASNOE YA PAIRIIOSSE SHIOUS
aunj1pusdxy HONAWNSHOL) JNGLSIPEY O SUONDINWIS WO SHNSSY DIUOUOIZ0LIVFY
(papnjouco) 1y o[qe]
| ¥4
panuuos "
SOLTO0-  YYI00'0- 6E100°0- $8900°0- 6SEI0'0- B8LEOO'0  LR0Z00 9ITIO0  8L8000  S£010°0 jos podxa peny fosdzapeny
¥80Z0°0- 08%00°0- LO9000- V19100~ 881000 111000 POFLO0  9EVOO'0  TSOOO0  Z6Z0OO JoA podxs pen-uon  joadxapesu
00000°0  OL100°0  vYOOO'0- 917000  0STO00- €8000°0 HE0000 697000  S8TOO'0  88T00'0 (Aojdwma) ofem por 9 aBem [was
SIP00'0  €FO000  £T000°0  SYIOO0  0S000'0  0Z0000- LETOO0- 8VIOO0- TOTOOO-  LTTOO'O- (suod)afempear 3 afem [eas
8LECO0-  TEYI00  LSBOOG- 188100  L6LPO'O- SOSIO0  1PREC0  80I180°0  LOBLOD  LLIBO'O (5181 quay) reyides 33e CELAE
SIP00'0  LB000°0- L9000°0  1L000°G- 00E000  +0100°0- 14Z00°0- LISO0'0- L8POOO-  SIS00°0- xaput soud 4D dpdx
$8L0O0°C  $S900°0- €£1TO00 8960000 ILYIOO  LIV0O'0-  S8S00°0- 8YOTOO-  SPOTO0- 960700 xaput soud poduir g
9TII00  BLSO0'0- 69C00°0  IVL000- 8SPIO0  €HPOO'0-  ¥IR00°0- LZITOO-  TLOZO0- €SITO0- xapun 2oud podxs 1
0£600°0  $IEO00- PLIODO  IE400°C- SI600°0  10E00°0-  $0900°0- SS¥IO'0-  TIPIO0- CLYIOO- xaput soud “jsaauy 421
TYEOO'0  LLOOD'O0 950000  LTTOOC  ¥1000°0- 90000~ 6TTO00- 8LO0D'0-  LZOOOO-  LSOOO'O- apex Jo suuo} 3o
Y8LOO0  §S900°0- 17000  $9600°0- ZLPIO0  L1POO'D-  $8500°0- 8¥OTO'0-  SVOZO0- 960700 ajex afueyoxs ¢
80610°0-  LLI00°0- SETO0°0- 9ELO00- S6900°0- +LTOO0  TEPIOO  ISLOO'0  18V0O'0  TZI00'0 xaput “joa poduy foadu
SOPTO0-  YLTOOO- OTEO00- SPOLO0- 0940000 SLZ0OG  €Z810°C FIG000  T9SO00  6¥L000 xapuy "[oA uodxa foadxs
6081070~ TSEO0'0 070000~ 6CE000  6FLIO0- S6Z000 6ITIOOG  ¥STTO0  LTIZO0  SOTTOO AND [eas soud
60810°0-  TSEO0'0  0ZO00'0- 6TE000  6PII00- S6Z000 6IZIOO  ¥SIIO0  LTITOO  SOTZOO puewap Isyio feal [eagyo
608100~ TSEO0'0  0T000°C- 6TE000  6FIIO0- S6T00°0 6ITIOO  ¥STTO0  LZITOO  SOTZO0 TDURSAAUL {221 #
60810°0- ZSE00'0  0T000'0- 6I€00°0  6¥II00- S6T00°0 6IZIOO  ¥SITO0  LTITOO  SOTTOO uondumswod feal %
S6810°0-  9VEGO'0 670000 667000  LOII00- +OEC0'0  LLTIOD  90ETO0  OLIZOO  £S770°0 dao et fpaadpd
06 68 28 18 98 S8 ] [ 8 18 S) Y9 JWOUOIIOIIETY
»53U43 DIOYasnOL] gt PAIRIOOSSE HO0YSg

114

aangipuadiy uondwnsuoy) anqrusIpay 01 SUOUDINULS WO SINSaY JIWOUOIBOAIVIY

(p19) 17 21981




