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1. INTRODUCTION 

This paper describes a model for the dynamic analysis of price changes 

in an economy. The model comprlses two sets of relations - an open input­

output system and equations which close the model. The two sets of relations 

are tested by comparinr, the actual changes in prices and costs in Australia 

from I969 III to 1973 II w-lth those predicted by each set of relations. 

The model is basically a closed input-output system which describes the 

transmission of price changes between different industry sectors and, in 

addition, relates changes in c~sts of production (inputs into the :i;.nput-output 

system) to changes in final prices (as determined by the input-output system). 

Prices are determined by a mark-up on historical costs of production, and prices 

of outputs of industries, and of sales to final buyers are, therefore, based on 

costs of production in a previous period. This results in a dynamic 

input-output system in which increases in costs are passed on as increases in 

selling prices of industries, after a delay. The model is closed by adding 

-· equations which express changes in some costs of production (wages and profits) 

to previous changes in prices of sales to final buyers. 

The system is simulated by the computer, and for initial values of price:, 

and costs, and for current values of exogenous prices and cost3 which are not 

determined by the input-output system (flexible prices), the program provides a 

sequence of monthly prices of intermediate transaction of industries , and 

prices of sales to final buyers. 

Essenti ally, prices are deterrri.ined by a cost plus system of pr:l.cing , and 

t he inflationary process is iihe r esult of attempts by wage oa.rners and businesses 

to maintain their relative shares of :Lncome following an initial exogenous shock . 
affecting directly either wages, p:cof:t ts or prices·. Soni.e allowance is also made, 

however, for the :influence of demand factors on uag~)s a..Tld prices • 

The structure of' the moo.81 follows closely the stand.e.rd two-equation syste!'l 

which has been ez:tensi veJ.y employed in recent yes.r5 in quantitati v-e studies of 

t,ho gone:ration of ini1.at:tori. A prototype of th:ta system, as formulated by 

Lip~,'=Y and Parld.n (4), i.::, ~s follows • 
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(1) p "' f ( W(r)~ M(s), Q(t)) 

(2) w = f ( u.(u), P(v), S(w) ) 
! 

where p = the proporti onate rate of change of an index o.f prices 

w = the proportionate rate of change of wages or earnings 

M = the proportionate rate of change of import prices 

Q ::, the proportionate rate of change of output per head 

u = some .function of the percentage of the labour force unemployed; a.nd 

s - some measure of the aggressiveness of the trade unions. 

r, s, t, .u, v and ware lags in quarters. 

In the present model equation (2) is divided into t wo equations which 

describe cost and demand factors separately. _The major innovation in this paper 5 

however, is the use of input-output data to estimate the form of the relationship 

in equation (l),' instead of relying on econometric methods of regression. Fin?lly, 

the properties of the model, and conclusions about the determinants of inflation, 

are studied by computer simulation of the system instead of the usual econometric 

or analytical methods . 

In recent years two dl£ferent studies have used input-output data or methods 

to ano.lyse prlce changes over time. Leontief (3) has used the dynamic inverse to 

show the dependence of current prices on past "pricesn of value added,. H'hile 

Godley and Nordh.aus (1) have computed the dela;f in passing on changes in 11pricos 11 

of valuo added and of inputs into manufacturing, to whole~~le sell.tng prices 

for a nu..>nber of manu.f act u:cing ind.ustr·ies in Br-i toin. The present model. however, 

differs from both these syste.L1S. In Leontief I n model, the dynamic element is the 

capital gain or loss incurred by changes in the replacement cost of assets as 

prices change, and ho 8S51.llnes that selling prices are based on current pr:Lces of 

rr.aterials and. r.:ervices plus or minm.1 the :::upi t.al gain or loss. Ir.. the present 

model, prices are assmr.3d. to he bnoed on histor:l.co.l costu of product:i.on. The 

G<>dley and HorcJlrn.us model assumes a slrnila:c pricing method to that adopted in tb,., 

present, P.tudy, but their :;pproP..ch rcqu.:i 1 es de.ta. of net sect.or pricE-1s, wrd.eh are 

not nva:i.lublG :in Au.:::t1 ,:~ i8.. 
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As well, their study is confined to manufacturing industries, presumably 

because t~e necessary sector price indexes are not available for other industries . 

The plan of the paper is as follows. The next two Parts develop the 

relationships expressed by equations (1) and ( 2), above, and give the results 

of simulating the , two parts of the model over· a past period: The conclusions 

of the paper are Slumnarised in Part 4. 

2. THE INPUT--OUTPUT RELATIONS 

(a) General 

The input-output system is used to determine the relationship between 

changes in costs of industries and the subsequent changes in prices of sales 

to final buyers ( see equation (1) in Part 1 of this i:; aper). This relationship 

is usually estimated by econometri~ methods of regression employing time series 

data. Coefficient values estimates obtained by this method are, however, 

generally unreliable and sensitive to the sample period. A study by Pitchford 

(5), using Australian data, illustrated the problems encountered in estimating 

the parameters of the equation, and his conclusions about the unreliability of 

the estimates are confirmed by the results obtained by the present writers in 

fitting a simple cost-price equation to recent data f'or Australia. (Haig and 

Wood (6) ). 

All the equations est:imcted over the period 1967 III to 1972 II provided 

a good explanation of the changes in retail prices, but the values of the 

coe.fficients varied ,dth the assm11ed length of lag.• As well, re-estimation 

of the equations with additional data lead to quite different values of the 

coefficients. The estiniation problem arises from the fact that all the series 

of data show a generol upward trend over the period. 'I'h:ts leads to high 

multicollinearity in Lhe estimates of the coefficients.for the independent 

variables, which mokes the estimates of the coefficients and the sta.'ldard errors 



1mreliable. In particular, it makes it difficult (or impossible) to estimate 

the l ag structure of the variables. The sta~dard econometric methods appear 

· to be of little use in estimating the values of the coefficients in the 

equation relating changes in retail prices to previous changes in prices of 

wages and import costs. 

The use of the input-output data to estimate the relationship between 

changes in costs and ~hange s in prices avoid these problems of estimation. 

The coefficients of the variables and the appropriate lag structures are 

obtained implicitly by the simulation of a model, constructed from input-output 

data, of actual flows of prices and costs between industries 2nd final buyers. 

As well, the input-out put procedure is based on an assumption about the 

theory of business behaviour, whereas the econometric approach simply uses the 

apparent identity between the income and expenditure sides of the national 

income account s. However, the theory of business behaviour adopted in this 

study is fairly rudimetary and relies on simple assumptions about the pricing 

policies of bus iness and the rate of transmission of costs be tween industries. 

The se assu.mptions are described below. It may be noted that the predictions of 

the model c an be comp ared with actual price changes , and this provides s ome 

s ort of overall test of the appropri at eness of t he model, including the 

r easonabl enes s of t he sssumptions. 

The input-output c oefficients are assumed constant·. Since the model is 

s imulqted only over a period of 4 or 5 ye ars , tl).is assumption is probably 

r easonably accurate . However, the input-output data are f or 1962/63, which 

i s the latest year for which official input-output data axe availabl e. All 

the price series calculated by the model are bases, therefore, on constant 

1962/63 weights, and i t would obviously have been preferable to have adopted a 

more recent period as tlie ·:Jase year. 



(b) The Determination of Prices 

The main features of the model are illustrated by a flow diagram 

(Chart 1). In this ~hart different blocks are used to represent groups of 

industries and transactions and these blocks are linked by lines to show 

the transmission of costs and prices from the cost of tu.ti.mate inputs and 

between industries. 

Blocks land 8 repre~ent the inputs and outputs of the model. Block l 

shows the payments for primary inputs of wages:• imports and duty, and Block $ 

the value of sales to final buyers (personal consumers ) • Profit margins 

are assumed constant and changes in profits of industries are related to 

changes in prime costs covering wages, imports and duty and purchases from 

other industriea. Profit is determined, therefore, endogenously by the model. 

Sales to final buyers in the present model includes only personal consumption 

expencti:ture and this paper does not analyse the changes in the prices of 

other items of final ex.penditure, since they do not lead to further changes 

· in industry costs or prices. 

Blocks 2 to 6 represent groups of industries - the primary, manufacturing, 

services and trade industries. The method of calculating the selling prices 

from cos ts for each of these groups of industries is described in the 

following paragraphs. 

Primary These industries cover agriculture , pastoral and roi.r.dng. The prices 

of output sold to other indust r ies and to final buyer s are assumed to be 

~ogeno~~, and determ.i.ned by world prices or· seasonal conditions. 

Nanufacturin~ Pri ces are as suraed to be determined by applying a constant 

per cent ma.rk up t o the historical cost of goods sold , which comprise the 

purchases from ot her industries, imports arni duty, and t he costs of wages 

per unit of output . Purchases from t he servj_ce indut3"tries and profit arc 

assumed to be included in overheecl costs . Thus selling prices do not vary 

directly in response to chaneos itL the pric,::s of items of services, or 
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CHART 1 
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d~preciation, interest, etc. 

Costs of materials are assumed to be passed on by the period of stock 

turnover, and costs of wages by the period of turnover of work-in-progress. 

Thus material costs are assumed to enter only at the initial stage of 

production, while wage costs are assumed to be spread evenly over the stage 

of production of work-in-progress. 

The period of tw;nover is calculated by relating the value of inputs 

or outputs of industries to the value of stock held. For those industries 

where intra-industry transaction~ were comparatively unimportant, use was 

made of data of stocks by stage of processing, and ratios were calculated 

separately for raw materials, work-in-progress, and .finished goods. This 

procedure allows for progressive increases in the value of stocks as they 

pass through the stages of production. The periods of turnover for each 

component were obtained by relating the value of stocks to the value of 

inputs, to the average value of outputs and inputs and to the value of 

output, respectively. The values of output excluded profit. The average 

length of lag in passing on increases in costs of materials was obtained 

by summing the length' .of turnover for each of these classes of stocks. It 

was assumed that labour cost was spread evenly over the period of 

work-in-progress, and the length of lag in passing wages costs on was 

derived as the sum of the period of turnover of finished goods plus half 

the period of turnover of work-in-progress stock. 

For those industries wlilere intra-industry transactions amounted to 

more than 25 per cent of the cost of materials used in production (the 

industries of chemicals, textiles , paper and wood industries), one overall 

period of stock turnover was estimated by relating the value of stocks to 

the total sales (excluding intermediate sales and pro.fit). An attempt was 

made, however, to estimate the length of the turnover of work-in-progress, 

in order to correct ly allocate the cost of wages to production. This was 

done by first estimating the period of turnover of stock which represented 

raw materials and finished goods to the industry, by assuming that the ratio 
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of all raw materials and all finished goods to the value of all inputs and 

outputs (excluding profit), applied to the inputs and outputs excluding 

intra-industry transaction. The length of turnover of work-in-progress was 

then calculated by subtracting the estimated period of turnover of stocks 

of goods which represented raw materials and finished goods to the industry 

.f'rom the estimated total period of' turnover of stocks. The length of lag 

in passing on labour costs was assumed to equal the average of this period 

plus the period of turnover of finished goods. 

The estimated periods of transmitting materials and wages costs by 

industries are shown in Table 1 • 

TABLE 1 

NUMBER OF MONTHS DEU.Y IN PASSING ON INCREASES IN COSTS 

MANUFACTURING INDUSTRY 

MATERIALS LABOUR 

Chemicals 5 1 

Petrol eum Products 3 1 

Gla, :. Cl~ and other Non-Metallic Products 5 l 
Metal and Metal Products 7 2 
Leather and Leather Goods 7 1 

Textiles J 1 

Clothing and Footwear 2 1 

Food Manufacturing 2 1 

Beverages and Tobacco Products 8 l 

Paper and Paper Products, Printing and Publishing 6 1 

Wood, Wood Products and Furniture 3 1 

Other Manufacturing 3 1 

TRADE 

4 

3 

8 
4 
?. 

6 

6 

2 

2 

5 

6 

6 
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Changes in wages costs are converted to changes in costs per unit of 

output by dividing the computed increase in wages by the average rate of 

increase in labour productivity, again calculated separately for each 

industry. 

Trade Selling prices are obtained by applying a constant per cent mark-up 

to the price of goods bought for resale. The turnover period for sales to 

final buyers is obtained as the sume of the average stock turnover period 

for wholesalers and retailers, and this is assumed to represent the lag in 

passing on increases in costs to consumers • The period of turnover is 

calculated separately ofr the products of each industry and these are shown 

in Table 2. No information is available of the delay in inter-industry 

transactions and it is assuaed nil. 

Other Services Changes in prices of other services do not affect manufac-

turers cost of production, (and hence selling prices of these industries) but do 

enter into the changes in the retail price index. The selling price of 

output of service industries is calculated in the same way as selling prices 

of manufacturers. It is assumed that costs are passed on after one month. 

Comparison of changes in retail prices of services and of goods suggests 

that prices of services are passed on much more quickly than those of goods. 

The actual period assumed - l month - is not based on direct evidence. 

These assumptions are sufficient to construct a model for the transmission 

of costs between industries and to .final buyers. The model also includes 

a "corusuaption converter" (Block7) which reclassifies changes in prices of 

sales to personal consumers by industry category to the components in the 

official retail price index. The changes in prices of these components are 

then added by using the weights of the components in the official retail 

price index. Changes in prices of sales to final buyers are therefore 

converted to changes in the official retail price index. 

The nows of exogenous costs and prices are indicated by broken lines. 

They are identified as follows. 



- 10 -

(1) ,iverage earnings and the price of imports and duty {Block 1) 

(2) Prices .of output of the agricultural industry (wool and food products) and forestry 

and mi.ning industries (including basic metals). (Block 2) These prices are costs of 

inputs used by industries, but they include also the price of unprocessed food and 

natural gas, in the official retail price index. 

(3) Prices of ~ome output of services, comprising rent, and radio and T.V. licences. 

(Block 5) 

(c) Equations for the Input-output Relationships 

The equations in the model are set out below. 

In these equations, the subscript i refers to the industries where 

selling prices are determined by the model and the subscript h to categories 

categories of the official. retail price index. The list of industries and 

consumption categories are set out in Appendix 1, and the concepts and 

sources of data for the variables and parameters are given in Appendix 2. 

The model first generates the cost of materials in sales, as the 

sum of selling prices of industries in previous periods, determined by 

the model, the exogenous prices and the price of imports plus duty. 

(J!:quation 1) 

It then works out the cost of sales of each industry (Equation·2) 

and the selling price of sales (Equation 3)o Cost price changes are then 

computed {Equation 4) and applied to the value of purchases by wholesalers 

from manufacturers in the previous period {Equation 5). Then the change 

in the cost of imports (including duty) is added on to abstain the increase 

in total prices of imports, the value is multiplied by the indirect tax 

rate on industry output soldy by consumers, the wholesale and retail margin 

is added on and the industry output allocated to categories of personal 

consumption {Equation 6). The final set of equations (7 and 8) simply 

add up the prices of items in each consumption category, including the 

items where prices are determined endogenously. 



1. 

2. 

Equations Explaining Prices of Intermediate Purchases (at basic values) 

FMi) + AG1 + F01 + MI1 + IMi + IDi 
t-j 

where IN= t he cost of inputs 

rn = the industry by industry flow matrix, for those industries 

where selling prices are determined by the model. 

AG= the cost of purchases from agriculture 

FO = the cost of purchases from forestry 

:t-II = the cost of purchases from mining 

IM = the price of imports 

ID= the price of duty 

Note - the lengths of the lags j differ between industries 

Cost of Production Equations 

~here CP = the cost per unit of output 

W = average earnings 

P = the rate of increase in labour productivity 

MU(p)= the mark-up on purchases of goods 

Equations Explaining Selling Prices 

where MU(c) = the profit mark-up on costs per unit of output 



.. 

"4. Price Increase per Unit of Output 

PR = 
i 

where PR a the price increase per unit of output 

5. The Price of Purchases by T;Jholesalers 

7. 

ws. 
l 

(t-1) X PH.. 
1. 

(t) 

where WS = the unit price of purchases by wholesalers 

The Price of Sales at H.etail Prices of Industry Products and Imports Allocated 

Directly to Consumers 

= + IMC. ) 
1. ' 

x DIS'I'ih 

where C = the price of sales of the products of industries and imports 

The Retail 

'fC = h 

where 

IMC = the price of imports allocated directly to consumers 

T ·- the rate of commodity tax 

MU(s) the wholesale and retail mark-up 

DIST = proportion of retail 

consumption category 

sales of each industry to each 

Price of Each Cate~o:Z of Consumption 

¼ 
<.. 

chi .::.> 
l __ 

i=l 

TC= the retail price of each category of consumption 

8. The hetail Price Jildex 

TC = ~ 
h=l 

'I'C 
h 

+ TCX 

where TC= the total price of consUllq)tiongoods 

TCX = the price of items determined exogenously 
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3. THE CLOSED MODEL 

The model is completed by the addition of two equations which form the 

link between the change in prices, determined by the input-output system - and 

the change in costs, whioh enters as an input into . the system. 

One equation completes the cost plus, or wage-price spiral, by making 

nominal wages a function of prices . The second equation explains the wage drift, 

or the excess of actual over nominaJ wages, in terms of excess demand for final 

goods . This equation introduces demand elements into the explanation of 

inflation. 

The first equation simply reflects the fact that nominal or negotiated 

wages are in fact fixed by reference to the cost of living, as measured by the 

official retail price index. The main difficulty is to detenni.ne the length 

of the delay between increases in cost of living and the level of negotj_ated 

wages. In estimating this equation, different lengths of lag were assumed, at 

nil, and one to three quarters. In addition, a dummy variable is included to 

pick up the effect of a substantial increase in award wages awarded by the 

Commonwealth Arbitration Cou.r:1;~~],y in 1971! .Trul be~t fit was obtained b::v 

following equation, allowing for a two quarter lag between changes in retcil 

prices and nominal wages. 

(1) NW = -27 .676 + 

(9.14) 

D.W. = 1.69 

.733 CP_2 + 2.726 D 

( 26 .11 ) ( 7 • 00 ) 

where NW = nominal wages (mean value, 58.0) 
CP = index of retail prices (mean value, 114.7) 
D = dummy variable, taking the value 0 before 1971 I, and 

1 in 1971 I and later periods. 
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Estimation of this equation obviously runs into the same problems: due 

to the trend in the data, which affects estimation of the equation (1), in 

Part I. The fit is only marginally bE:'!tter using a lag of 2 periods - F values, 

for example, were 1780, compared with values of Jlµ5 for a lag of 1 period, and 

1126 for a lag of 3 periods. However, there are reasons for accepting a 2 
I 

period lag. There is a delay before price indexes are published and there is 

a further delay before the wage rates are adjusted for changes in prices. 

The justification for explaining the wage drift by the excess of wages and 

salaries over the money value of sales or consumers' goods in a particular 

period rests on three main assumptions :- (1) That there are significant changes 

over time in the ratio of wages and salaries to the money value of sales of 

consuaers' goods, (2) that this leads to a bidding up of wages above the nominal 

levels and (3) that other sources of excess demand are relatively unimportant. 

(1) Th• explanation for differences in the timi.ng of changes in money wages and the 

:money value of sales of consuaers• goods, is provided by the open input-output 

model, described in the previous part of this paper and by the relationship 

ex.pressed by equationll~ , Exogenous increases in wages lead to a rise in 

prices in a subsequent period, after this increase in costs is transmitted through 

t he system of input-output relationships and wholesalers and retailers to final 

buyers. Similarly, an exogenous increase in prices of final output (as a result, 

perhaps, of changes in external prices) are reflected in wages costs after a 

period of time. In fact, the notion of the wage-price spiral implies that 

chanies in wages and prices in any one period are not closely related, except, 

perhaps, in particular circumstances, or where the effect of the period is so 

long that differences in timing on the series is smoothed out. 

(2) . Nollinal or negotiated wages are expressed, by equation 0-b as a function of 

previous levels of retail prices. Equation l then implies that these wages are 

bid up by the excess demand. Strictly, the effect of excess demands would be 

met firet by a decline in inventories, increasing order books, etc. Subsequently, 

wa&ea would be bid up as employers attempt to increase the employment to meet the 

increased demands, and finally the effect of excess demand would lead to reduced 

levels of unemployment. ~ a consequence, the effect on wages would be felt 

after a delq, and the extent of this would be modified by the current level of 



(3) 

- 15 -

unemployment. Accordingly, the mechanism would allow .for some lag be.fore excess 

demand is reflected in a bidding up o.f the nominal wages, and experiments were made 

in estimating the equation to determine whether or not there was a significant 

lag. The current level of unemployment was 

also tried as an additional explanatory variable, and was .found to be significant 

and is included as an explanatory variable in thi1:1 equation. The mechanism 

suggested also implies that excess demand does not lead to an appreciable increase 

in profit margins; in this event there would be no point in measuring excess 

demand in terms of the excess of wages and salaries over the money value of the 

sales of consumers' goods in a particular period. This assumption underlies the 

open input-output system described in the preceding part of the paper. The 

mechanism also implies a good deal of homogeneity in the demand for labour; that 

is, that an increase in the demand for final. goods leads to a general rise in 

wages. 

Traditional 

demands to 

(Keynesian) explanations of excess demand, of course, trace the 

crease in real spending by public authorities and on investment 

goods, (as well as on consumption goods) and allows for the leakage through 

imports. In the mechanism suggested in this paper, changes in these other 

components of final expenditure are ignored; it simply assumed that they are less 

important in a period of inflation than the effect of excess spending power 

available for personal consumption. 

A test of the reasonableness of this explanation of actual wages i s provided 

by the fit of the equation expressing the ratio of money wages to the value of 

sales of consumers' goods, to the ratio of money wages to the nominal or 

negotiated wages. The fit of this equation is as follows, using changes in the 

retail price index as a measure of the changes in the value of sales o.f consumer 

goods. 
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= 1.469 

(78.55) 

+ .000424 (AEI/CP)_2 
(3.50) 

.0160 UM _2 
(1.54) 

D.W. 1.49 

AE = av~rage earnings(seasonally adjusted) 

NW = nominal wages 

AEI = index of average earnings (seasonally ad.justed) 

CP index of retail prices 

UM male unemployment rate (seas on ally adjusted) 

(b) A Test of the Model 

A Comparison of the actual changes in retail prices, as measured by 

the official index of retail prices, with changes predicted by the model 

is given in Chart 2 and 'table 2. The predicted prices are obtained by simulating 

the model using actual values of exogenous variables - average earnings, prices 

of imports and duty, the price of purchases by industries from the primary 

industries, and actual prices for some components of the retail price index. 

The simulation is dynamic; that is, no correction is made for differences 

between actual and predicted prices in any period in predicting prices in the 

next period. The simulation starts at 1969 III (details of the components of 

retail prices are only available from 1969) and extends to 1973 II. 

The chart also shows the endogenous values of average earnings, based on 

the calculated values of retail prices. The regression equations are used 

to estimate average wages only from 1969 I; up until that time actual average 

wages were used in the simulation of the input-output model. 

The model was constructed to examine the determinants of the change in the 

total price index, and not the compnents of the price index. However, there were 

considerable differences in the rates of increase in prices of the components 

of the index, and comparison of the predicted and actual change in these components 

provides a more useful test of the model than comparison of the changes in the 

total price index. 
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/ 
I 

I 

1• - r- .- ('- j I i P; I I r~• r~ 
r .. r-- r • r- ,- ,_ r- ... r- - ,-
, ... - - ·' r: ,., ,1 , ,,, •) • <· 
,- ' ,-~ ·- .- ·- ·-.-.. ~ .. 

C> 

;;; 

0 •· 

N 

0 .... 
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~ I.NU fltLDIC1'ill PlUCES 

(J.966-67 • 100) 

( 2 ) CLOTHINO 

I 

1/ .... 

I 
j 

I 

I 
/ 

I 
I 

t 
I . 

I 

0 ~ C O c· C' ir- r- r- .- r l N N C"I ,... ,.,., 
..c 1.£ r-- r-- r- r- :, r- r- r- r- t· r-- r-~ r- ,-.... 
t' o, 0 • .,., (T"i ~ (T' C.1' Cl ~ 0 'j' C, , )'I 0-, 0-­
.- r- r-- r- - r- r .,... r- r- .- r- ..-- - - r-

($) OTHm UTI21SILS (HOUSEHOLD) 

/' 

I 
/ -· 

I 
/2 

I 
I 

' / 
I 

* I 
i 

• r I r1, 

r, r- r • r-r ~ ~' 

u 

a • 

C 
0-• 

,., 

0 .... 
0 

I _,. 
,o 

,,. 
t? 
:,-. 

' "" 

ACTUAL 

fREDlCTED ·- -

(3) BOUSFJ!ULD APPLW<CLS 

) 
I 

* I 

I 
I 

.,ft 

I 

l 
I 

• I 
I 

I 
r 

0 C C· C- C"' C r-- r- r • ,..._: "I C'I f" ,,.~ r,.. 
'-L'4'r---r-r-r- r- r-- r-r-r r--r-r--r-!""'--
,.,., (7. 17' er, {;'I ~ ,.,._ C" C'.' V' J' r: -. C" - ~ 

r- .. - - - I""" .,- r-• r- r- - .-- .-- - r- ,• I 

(6) PJill.SONAL !ill;iUISITES 

I 

I' 
I 

I 
I 

j 

r ' , 



1 <;a ,, , 
1 C--;,.:) '..l 
-, Cl-." 

1 \· ; : 2 
1 l 7 f", ~ 

1 •,7..., Lt 

1 :_·, 7 "! 

1 r4; 1 2 
., 'j"1 1 2 
; 'j'"l 1 U 

.., () i ~ 

~ (~: ~ 2 
., r, 7 ~ -, 
., .,.,..., 
1 . .., : 

,-.73 2 

1 gt.;~ 3 
1 cs 'f ➔ 

1 ~ 7 ' 1 
197 ') 2 
1 '?7'l 3 
1 ~71 " 
1 97 1 
1c71 2 
1171 " 1;71 ,. 
1C!12 
19-; ~ 2 
; 97 3 
, ~7 ~ 

, C7 1 
., C: 7 2 

R~ :IG ~ 108,60 TO 1 55 . ~() ................................ ... .. ... ...... ........ ... . 

-~'---,._______ -. \ . 

....... . ... 
0 ..... 

'\ 

' .. \., ~ 
............. 

....... ",.\ L__ 

'\ --. ,. 
", 

• 

z 
~ 

i -
I 
t7l 

........................................................... . 
PA ~G}'. 10tl,1'l TO 116. 11+ 

■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ I ■ ■ ■ ■ ■ ■ ■ ■ • ♦ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ • ■ • • • ■ ■ • ■ ■ ■ ■ ■ ■ • ■ ■ ■ ■ ■ ■ ■ 

'( : ,. 1 
: ! __ 

. ~· - -·- --..._ 
~ ........ , 

~ --\ . ---. ',~ 

B ..... 
~ 
!4 
~ 

~ 

-............................................................ 

'RANGE 114;00 TO 15!!,30 ............................................................ 
~ 'Je, 'l • \:---,.... 

• ,_' L 

~ ·= -; ~ 
~ ~ : "I ~ 
1; 7 ~. 
: _17,.. 
1 C-; ! 1 

1c.71 2 
~ ~l-; 1 1 
10/ 1 -

i ' ◄ 7"'1 ., 
i 1-

1 ~-; ~ 3 
1 ') -

i ~ I 
"::.--

'-,, 
---- .... 

'-.. ~- ---. -- ...... 
,,. 

"-,. ,,._ 
...... '-.. 

.. ""--- -~ \: 
............................................................ 

'P 
N ..... 

~ 
§ 
"ti 

£6 
•-3 

~ 

196q 3 
19 69 4 
1970 1 
1 97 ') 2 
1 97J 3 
1 970 4 , ,n , 1 
19 7 1 2 
1971 3 
1971 u 
1°72 1 
1 'l 7?. 1 
1972 3 
1972 4 
1973 1 
1973 2 

196° 3 
19'5'l !j 

1 970 1 
197 0 2 
1970 3 
197 ,) !.I 

1 ''71 1 
1971 2 
1 971 3 
1971 !.I 
1972 1 
1972 2 
1972 3 
1977 4 

1973 1 
197 3 2 

1069 3 
1969 4 
1970 1 
1 97r, 2 
197'1 3 
197S 4 
1 971 1 
1°71 2 
, 0 71 ] 

n71 !j 

1972 1 
1972 2 
1 972. 1 

1972 4 
197 3 1 
1971 2 

RANGC: 105,1 0 TO 125,47 ............. .. ..... ............... ........ ................. 
. , 

. ....... . *, _, 
...... 

.,, . ,,. 
::i:: 

. ......... __ 
0 
>-3 

. -· 0 "* . ~ 

. 
"-. 

0 - '8 
. 

--------· .o * -- g 
. 

....._ . (/) 

. . -- . ..... . '-.. . ......_ . ,1· 

.. .. ... ... .. .. ....... ... .. .. .... .. .. ... .. ... .. .... ....... .. . 

R~. NGE 121,7'J TO 158,6C .................................... ......... ............... 
. " . *, ....... 

0, . ,t-...____ 

. . • ::i:: . ~ . 0 • i:l 
. z . 

0 . 
en . . a . ....._ 

~ () . 
~ . 

...................... ...... ................................ 

?.A!iGT: 101+,77 TO 136.20 ........ ..................................... ............. .. 
:t . \ 

"' . '-...._ 

-= 

"', 
"' ---.... 

....... 
'C 

>-3 

~ n 
n 

• _o 

I 
>-3 
g; 

!JO --. ~ ................... .......... ................................ 

I 

..... 
O> 



0 
e-, 

0 

J 

(13) OTHER SERVIC~ 

I 
I 

• I 

I 
I 

. . . . . . . . . . . . . . 
a a· -::~ ,.., C c.- - ,.... ... - C' · I f'l N " I ...., ,.... 
14J , .:, ........ r-,-... r · r-- r- r-- ,-... r-- r-- r-- r- r- r-­
o O O • ~ , ct 0 1 a· CJ" <J' O" er, q , C- C CJ O 
___ r_r_r _____ , __ 
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c:­
e-, 

(14) RETAIL PRICE IliL>l . . . . . . . . . 

i 

0 • 
er 

r-
0 

. . .. . . . . . . . . . . . 

o J' c• c, c-- o - - .- .- r-: r- .• (";; r·,..,..,.,.. 
·.J:J I,[., r- r--- r-- r-- r--- r-- r--- r-- r- r r· r-- r-- ..._ 
fj . (.1' O'I 'JI o , O' J CJ'\ ~ ~ .,. , 0 '1 '7 J'- ,_ .. 
,,... ...... .. .. - - - II"" .... - - - .... - .... - ·-

C. 
C' 

.c 
0 

0 
r--
,., 
r---

(15) AVERAGE EARNINGS 

I 
I < 

1 I 

; :'/ 

J 

I 

I ✓ 
-f / 

/ ... 
+ ' I 

/ '-r..: 
I 

I 
I 

0 c ~ c- c c- .. - ..- · r r- ,.. , ,..: r··: r ~ ,,, 
r , , r-- r- r-- r· ·- r- r r-• r-- r- r-- r I r­
;, cr, J". j , er, er • er, . .., 0 0 C" · ,--; , c, • 
,... r- r- , - r .- r- ...- .- .- .- ..-- r- .-- ,·- ~-



1Q6'l , 
1 % Q 4 
1'l71J 1 
1970 2 
1970 3 
1970 U 
1 971 1 
1971 2 
1971 3 
1971 4 
19n 1 
1972 ~ 

1972 
1972 4 
197 3 1 
1973 2 

1%9 3 
1969 ~ 
1971) 1 
1970 2 
1971) 3 
1971) 4 
1971 1 
1'171 2 
1971 3 
1971 4 
1972 1 
1972 2 
1972 3 
1972 4 
1973 1 
1973 2 

1%'.l 
1%9 4 
1971} 1 
1970 2 
1971) 3 
1970 ~ 

1 971 1 
1971 2 

971 3 
1,11 4 
1972 1 
1972 2 
1972 3 
1972 u 
1971 1 
1973 2 

1%9 3 
1%9 ·~ 
11l1() 1 

1'1"/() ~ 
1 'l7() 
1971 ~ 

''J71 1 
1971 2 
1n1 3 
1 '171 4 
1972 1 
1972 2 
1'172 1 
1'172 ·~ 
1Q71 
1 •.171 ' 

ACTU l\L SOLIIT!C ~ Nf.S!OtJAlS 

(1) PROCESSED FOOD 

1('(1,200 
1 ('9 , f,IJ0 
109, 7no 
10'1,700 
110,U;JO 
111. ~nr 
112.100 
114.200 
115.600 
116. 900 
110.500 
119 .3 00 
120.uoo 
120.800 
122.90(' 
126.400 

, ;,:! • .i\' 0 
, 117 . 95 7 
11)0. 2i;o 
11 o • ...,~J 4 
111, b 0 0 
110,802 
11 2. 3q 1 
11 U, hR q 

, , "· r,o e 
11 '>, R4 8 
117. 2>33 
11 ti, ~2 5 
, 2n. 6i:, ~ 
123, 572 
12fl.r 0 2 
12'1, 604 

o.o 
0 , 643 
o. :.i tin 

-1.05 4 
-0.~Qn 
o. qQg 

-o. 2tl1 
- Q,UfjQ 

-0.40rl 
0,052 
1 .217 
0,375 

-0.262 
-2. 772 
-5, 1 02 
-3.21)4 

(4) JVRNITIJRE AND FLOOR CO~ 

I 

108.100 
108.'illO 
109.1(\( 
109.90 ' 
112. 1 I'(\ 

113.400 
1H.90'.l 
119.300 
119,000 
122.uoo 
122.81)0 
124.100 
12~.6'), 
127. 700 
131.000 
135.91lC 

1 Ofl. 1" 0 
101,G17 
i1(), 071 
111. 12 5 
112. :;;o 
113. H60 
11~. 9•,8 
116.102 
118.852 
121.171) 
123. 488 
125,8A9 
12fl,2U3 
130.593 
133. 5A8 
1)1,, b13 

(7) MOTORING (GOODS) 

105.1"0 
10~.1~0 
105,700 
105.8('0 
106,7CO 
·.10.200 
1l0.7CO 
111.uo0 
112.10c 
114.600 

'114.900 
11s.<>oo 
117.~00 
117.500 
111.ur,o 
117.301) 

105. 100 
10',, 801 
'\vo. ~H1 
1,,7. 13 4 
1'ld, 1U1 

111 • ·~· 3 
112.795 
113,7R1 
11 !J • b'J !-l 
117,YRb 
110. 47'> 
,2,. 2i.:~ 
123,21b 
124. 077 
125,Uf,b 
17.5.?le 

(10) IIEWSP.lPERS, MAO.lZI?ml 

1 U A. f, ()C, 

112.0'1(! 1, 4. 3nr, 
1Jr1.1no 
1 3]." '\(I 
13c,. C'H• 
13'i.fl()[l 
13rJ.]f-v 
1 ie. ','),. 
140. ~'1i' 
141. u 0 (, 
14 l. ):)/\ 
1 ~' • r r,. 
1 U I,, I ''( 

1 ~• . •· r 11 
1 •, ~ 1 • ♦ 'I {1 

1 (I~. l,(>0 
,0~•.1sq 
1111, 17Y 
1 11. , .. 1 
, , 2. ,;l(j 

11 .i • 411 :! 

i 1 •1. l~ 7 
1,.,. 1 H) 
1-1 Y • r.1,"l 

prJ.1!', 
, .~ .! • "J/ ;: 
121.;~,, 
1 ') ~) • f 11 (J 

, ,'Ii. ti:1 ;, 

, .... )! . l. (, u 
, :1•). ·, J {, 

o.o 
-0.517 
-0.971 
-1 .225 
-0.lbl) 
-0.4611 

1.~32 
3. 1 'l8 
0,148 
1,230 

-0.688 
-1.789 
-2.643 
-2.893 
-2. 51'8 
-n,q13 

o. (I 
-0.701 
-0.1~1 
-1,33U 
-1. u ~ 1 
-1. 553 
-2.095 
-2.381 
-2.~0~ 
-3.186 
-4.'i75 
-5.~fJfJ 
-5, ~ H 
-6.577 
-~.o,;~ 
-1.91q 

1),/) 
2,841 
~.121 

19. 31 ° 
I 1 • l'~'l 
;~ 1 • r, 'l • J 

20, /, S ~ 
1 o ,017 
1'). 0 '71 
20. lf,r1 
1 n. ;:i7a 
1 'I , I fj 7 
/0. 11,f') 

,q.ll?H 

1 h • l ",1.> 

4 1 t .• u ,,u 
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~2-
ACTUlL AND P!UllICTE:J PltIC~ 

(19b6-67 • 100) 

ACTUAL SOLIJ';:'Tr N Hf.ScDUJ,LS 

(2) CLOTHING 

1 Ob 0 00 
101.:00 
107,900 
108.900 
109,20(' 
110.900 
112.20(' 
115,100 
115. 70(1 
118,000 
118,800 
121.300 
122.2(0 
124,300 
125.70(1 
131 • 1 OD 

i 1)6. Ot' n 
10b,6h4 
107.091 
107 ,773 
10•3.u4e 
109.252 
1 /J'.J, flO ~ 
110, 2h 5 
112,272 
113.9>,E 
115. ;.:;:q 
116.7~7 
11R,21U 
119, 9q1 
122 . 1"fl 
12U,205 

o.o 
0,53~ 
0,609 
1.12, 
0,752 
1, 6 Ufl 
2. 311 
4,835 
),U28 
~ • V]:"' 
3.<;71 
U,503 
3, 0 86 
u ,308 
1.512 
6,89'> 

($) OTHER UTiliSILS (HOUSEIIOIJ)) 

106,700 
107,600 
108,600 
109.7CO 
111.300 
111.800 
·.11.70C 
113.200 
114.400 
11q.900 
115.500 
116.300 
117.600 
118,500 
120.600 
122.700 

1/\f,, 7(•') 
107, 0'1E 
1()7,61!6 
108, b20 
1U9,5S3 
110.600 
11 1. 4f 4 
112. 7[17 
115.04'> 
116. 772 
118.507 
120.051 
121.2~7 
122,809 
124.37~ 
125.12:, 

(8) MOTORING (SERVICES) 

121. 70( 
122.400 
125.00/J 
126,400 
1;n. 3-JO 
128.900 
133.21'0 
137.300 
140.000 
141.500 
149. 30C 
150,000 
152.400 
154.500 
155.900 
150.600 

121.1rn 
12 1, tr 'I 
125, 7·;f, 

127, ~1• 'l 

129. 837 
131, 47v 
136,80U 
1 ~I). 17U 
142. fl% 
145,077 
1 4'>. 956 
149,442 
152,464 
154,Rh'.l 
15~. o·: 1 
158.0)) 

(11) FUEL, LIGHT 

105,11)0 
104,900 
1 ou. 101' 
104,40G 
1V'l, 4f1v 
1 o•;, 1 f'JO 
10•,.0nr, 
107, u~,, 
107,t•M 
1v•J. 700 
11 ' 1 • (}1'("t 

111.100 
111. 10(1 
, 11.11'), 
111. ',00 
111, ')11" 

1O"i,11111 
10<,, 1',1 
10~. (1 IC, 
1 I) 5, ·74 2 
H)~.111:, 

10'•• 11 '1 
1 (,f,. Y" 3 
1 [l'l, 1 :' q 
111,r,4 , 1,. 01,~ 

112, 2h( 
11 ; • 1 u 'J 

1 l ~. fl I •1 

l , ~ • ~- I ! 
1111. 1 .1,, 
11 11 • 1 'I l 

0.0 
o.~,n 
ri. 91 
1. 080 
1. 747 
1. 12') 
o.n~ 
:),U13 

-0.646 
-1. 872 
-3. 007 
-3.751 
-3. 4 4 7 
-4,309 
-3.775 
-2.u22 

c, . o 
_,, 20~ 
-0,7Jh 
-1. ~8Q 
-2.537 
-2, 510 
-3 • ,,,) U 

-2. t,7't 
-2.ARA 
-3, 5 71 

2,344 
0,55~ 

-o.r1,4 
-n,31,q 
-0, 147 
0. 577 

o.n 
-c.25q 
-n, 'H\c, 

-1. J 47 
_,, u )5 
- J . 71, 
- 1. Q ri 1 
_,. 72'1 

- l • o <U 
-1. i '",7, 
- , • 3 t1') 

-:> • r, 'J f"\ 
- -: . .,.,,\ 
- •• " ! 1 
- l, ,, 111 
-u. 2 ~, 

ACTUt.L $0LtJ'1 :.orl f<':S 7 1tlAL'i 

(3) HuUSIBOIJ) APPLliliCES 

9'.,. )('l) 
94,9nn 
94. Q/"\(r 

9S,200 
95.200 
9b.9<'0 
91J,21(• 
98, ooo 
97,900 

100. 10( 
99. 7)0 
'::,~l. 4 ('I(· 

Q8, "C'O 
')'l, 100 
99.~Cv 
99.(,00 

9S. ir, O 
"~· u7 e 
qr,. 71~ 
97. on 
97. 9>' 7 
9 ~. l ·' l 
Q -1. H) ') 

1) 1 • ,. 'J 0 

10 ~.: , 7 
1ns. :- 'H_} 

1 (lb. 'I! 7 
1'l7. 1.s J 
1(17,'"1') 
1 OR. C2 r, 
11 IJ. < 0 1 
11 o. :Jr\1 

(6) PERSONJ.L ~UISITES 

1Ub,:OC 
107,1;10 
107, o0( 

109,C'O 
11 c. 30.0 
112. 4,(' 
11U,7G(I 
117',700 
11R,':>no 
1 rn.~)o 
121.100 
122,500 
124. 4 r)(J 

12u.rr0 
12'l. 1 no 
131. 0 ~r 

10h, .'r 0 
1 Qi,, 711 
107,. I ~ 
107. j, 2 
1 ()H • 7r~ 14 
10e;, 7 ,c 
11), Cf; ~ 

111. ~H2 
11 3. '.f,7 
11s. J'.,1 
, , (,. ;7 g 
11H, 176 
11 Q, :' 34 
121'). ~ '..l 1 
121. H'I 1 
121, 'i~ 9 

) • (1 
- :'. 5 1 ,~ 
- 1 , 3 1 l 
_,. t, 7 J 
-:' • 1 \]7 

- ;~ • 4 "' ~ 
-1 • i- .:_ l 

-: • ') tlt\ 

--:, • 'J ~·, 

_ t 1 • lJ ~ r 

-h. 7 < 7 

-7. 7 "':/1 

- q • C ~ , 
- ,1 . r-:. 

-1 , • , -~ l 

-1 ,~, • L, F;., 

1.(' \'' 
, • C, ,) I 

• , f, 1 1 

'°,. 71 i1 
(,. c.3) 
1; ""l", 

I.!. 3 ~-, 
'.J.? ::?~ 
s. ~ t ,, 

~. s~. ' 
7 .. 2'• -

l ~, 3 l '. 

(9) TOBACCO, CIGARE':TES, BEER 

105.F0 
10'7. i)Cd 1 

107. 2' I) 
1()1, ,re. 
10" • U 0(' 
11 ~. 1 r (· 
1 n. f,io 
119.1° 0 
11° •. wv 
12&,3'C 
126.4% 
12H .OC'·"' 
1n.~·~ 
1J(', CO(' 

13 3. 101\ 
13b. ;:ir 0 

105, ~l•V 
10~. n ·1 
, ou. ,)',(, 
1 I;(,• ~,'.•:) 

1 "7 ... l 11 

, , 2. Ii 'ls 
1111, U74 

111,. l' :' 
117. ', 1 7 
12", ;71 
121. 3" 7 
, '.? ~. c, ,, i 

126,775 
12'l, 0 o7 
, JC,. 7 < q 

13~. f '• 2 

(12) FARES .AND POSTJ.L 

114.(Jf' 
114, I ,)(l 

11 c-1. t'"!; 
11'l.tlr1r 
1n. ~~o 
, ~ t. ':i(;•J 

, :: 1, ll "1(1 

, ~•1. !',( ,1 

1 l ~I. u ,.) " 
1 ~1. e • 0 
1 ~ 1, I, 0('• 
1 ,, ,. f , '•[· 

, C\ ~~ • ~' ,-, ( I 
, I ,--, • 1• "I 

, ., 1. 7 '1 

, ,, '•. ' 'J 

114. ( "0 
11~,7cc, 
117. , .. ,.1 

11<'. 1 Ii 1 
1 2,. '1 ·i t1 

1 ~• l • ~.' ., 

12", 7,, I 
, , /. ;111 

, 1 ~ • '> I 7 
1 Jh, 7' 1 
, {;\. ,,, p 

1 '+fl. 4r, 7 
1 U!L, 1 l 1 
1 'P,. 1,1 f, 

1 4>1, 7•; U 
i r,; • t ., II 

., • J 

- • :? :: ' 
) • ~I"\/} 

1 C"? 'I 

:>. • 1 ~ H 

J., ?t­
,', 71; 
1, 7/ 
'.! • (I-.-~ 

J • (L'.., j 

2. '..l? 7 
t. :12 ~ 
1. n, 
' , 1 t, 1 
LS', I 

'J. 0 
- , • 1 ·~" 
-? • j';) 
-u, lhl 
-ti • , ~ ,, 

-( • /_ ,, ,l 

.. :i.,1, \ 

-7. I 1 

1 b • , ~ q 

1;· 0 0 ·\,l 

,, •' ,1., 
·'• i ,, , 

.: . ;, 
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F.CTIJH ;)() T.fJ ,,.... !(J N t• ,·.:;_r i• 11 /1, LS 1,r: -u ~ L ~~OLrJ ri :,J~ :1 ;:3 !iJOA LS A<:TIT.\L S'JLIJ1 :0,1 ;<i;s":DUAL'i 

(lJ) OTlilli SfilVICES (14) RET .UL PRICE DID.EI (15) AVERAGE EARNINGS (~) 

1 ,, l 11 S. 1 GO 11'i.10 0 {,. (1 1C11 .P~C 1n1. r<"o n. " 7 "J. . 7 f'it.. 70, 7'.l" C. " 
1 'ii •) 1 1 <. • i(',l) 117. 01 (, - ". IJ 10 10''.,700 l ll i,. UF-. F; 0 , .r,., 7 s. 1 ') 'I 7 u. I)(? 1. 018 

1 °7) 11 ii , 0 I'. 0 1 19. (•'· ,.1 -1, r 4q 10 11 .Fl)O ,,:~. fi07 D. 1 '.,_1 7t-i. YC(i ,~.7 ~~ 2 . 1 b ~ 

1 °7 ') ' 11 °. (·,.. ':i 1.21. ~!J 1 -/.uq1 111,2 ('0 111,1!2 \' . 06° 7n. b ·; ( 76., ,, j 2 . 6 15 

·1 17 ) 1 11 ••. j (, I 1 ~;. 3a ') -7.cq, 111 • 0{\('I 1•2.ur,4 -!").snu f<' i, 1 ·)C 77. tF];i ~.-; 0~ 

1 ')? ) C 11tl,90(' 125,F~ -(., 2 ~5 11 '-, V')O 111. 6 ! J O.J~1 t";,. (I~(! 7 q. 0, >, 2 . ".1U '.' 
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One source of difference between the actual and predicted prices for 

components of the price index is the use of overall average price indexes 

to measure the changes in cost of imputs to industries, instead of the 

actual changes in costs for each industry. Price indexes of costs by individual 

industries in Australia are not readily available. It might be assumed, 

however, that the use of average indices leads to errors in prices of output 

of individual industries (and hence on the components of the retail price index), 

but the error will ta~d to be offsetting in the total index. 

Other sources of difference between the actual and predicted prices will 

be the result of (1) mistakes in the specification of the model, including 

the assumptions of a constant mark-up on cost and that prices are based on 

historical cost, and (2) to errors in the estimates of the parameter in the 

model, including the rate of productivity change, the period of stock turnover, 

and the calculation of mark-ups and tax rates. Ideally, it would be desirable 

to reduce the possibility of type (2) errors as far as possible, which would then 

enable a check to be made on the pricing assumptions in the model. However, the 

reliability of the parameter estiill3.tes is considerably affected by limitations 

in the data available. For example, official indexes of industrial production 

are not available in Australia, and there are differences between the industrial 

classification of output and stocks of goods. No attempt is made to analyse 

t~e predictions of the model in any details, and the following comments are 

intended simply to refer to some possible reasons for major defferences in the 

actual and predicted prices for some components. 

The model predicted the increase in total retail prices (14) Pnd in the 

major components of the retail price index - processed food (I), clothing (2) 

and other services (13), which together make up about 40 per cent of the weight 

of the total price index. 

The predicted total price change, however, includes the prices of items 

predicted by the model plus the actual prices of rent, unprocessed food, natural 

gas and radio and T. V. licences. The actual prices contribute about 20 per 

cent of the weight of the total index and their inclusion therefore leads to 
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~ somewhat spurious accuracy in the prediction of the total price change. 

In the case df clothing, the model underpredicted the increase in prices 

in 1970/17; in this period wool prices fell by about 13 per cent, and it 

is possible that this fall in ?rices was not passed on fully to consumers 

leading to an increase in profit margins of manufacturers and/or distributors. 

Of the other components, the d ,• screpancy between actual and predicted 

prices of fares and postal (12) and newspapers and magazines (10) is obviously 

explained by the discontinuity in price changes. The transport industy is 

largely government owned, and there was a substantial once-for-all increase in 

fares on public transport in 1971. The actual changes in the prices of news­

papers and magazines is again largely due to a once-for-all increase in the 

price of newspapers in 1970. 

The other major discrepancies are in the prediction of prices of household 

appliances (3) and personal requisites (6). In the 1970 1s local manufacturers 

of household appliances were subject to intense competition from overseas, which 

led to continued requests for tariff protection. It seems not unreasonable to 

expect a squeeze in profit margins in this period, which would explain the lower 

th3l1 predicted increase in prices. The underprediction of the prices of personal 

requisites and medicines is difficult to explain. It could, however, be due 

to an overstatement in tL-2 allowance for the productivity change in the production 

of proprietary medicines and other household products. The index of industrial 

~~eduction of chemicals used in this model covers both industrial and household 

products, and it may be that the r ate of productivity change was greater for 

industrial chemicals than for proprietary medicines and other household products. 

Comparison of the actual and predicted levels of average wages is shown 

in (15). Overall the cha;.1.ges in the actual and predicted values are quite similar, 

except that in the first two quarters, the model underpredicts the increase in 

average wages. This may be due to the effect of initial values. Endogenous 

estimates of wages are included in the model only from 1969 I; up to that period, 

actual values of wages were used to simulate the model. In 1969 I, however, the 

equations underpredicted the level of actual wages, and this resulted in an 



apparent initial fall in the level of wages, and this had the effect of 

dampening the rates of increaie in wages until 1970 I. 

Additional investigation of the pricing policies in individual industries 

and further analysis of the available data would no doubt lead to improvements 

in the rel iability of the model for the purpose of predicting changes in 

individual components of the retail price index. However, the model as it 

stands does provide a good prediction of t he total change in retail prices 

over t he period, and of the prices of the principal components of the index. 

This would appear to justify the use of the model for the purpose of this stucly ·­

to investigate the determinants of the change in retail prices over the period. 

Conclusions 

The aim of this paper was to formulate a closed input-output system for 

the purpose of analysin~ the determinants of changes in prices. The model 

comprises two separate sets of relations which describe an open dynamic input­

output system and regression equations which link changes in the price of sales 

to final buyers (retail prices) to the cost of primary inputs (average earnings). 

Re3ults were given of the simulation of these two parts of the model in Part 3 

(b) of the paper. 

The system described in this paper has two advantages over the traditional 

methods of analysing changes in prices using the static input-output model. 

First, it provides a method for analysing the time path of the effects of changes 

in primary inputs on the price of intermediate transactions and the price of final 

output. Secondly, the model is closed and hence provides a self-generating 

mechanism for analysing changes in prices and costs over a particular period for 

~iven initial values and actual values of exogenous variables. 

The co~plete model has not yet been simulated. The results of the simulations 

of the separate parts of the model suggest, however, that it will provide a useful 

system for the analysis of price changes over time. It is proposed to apply 

the model to examine the effects on prices of intermediate transactions and the 
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price of final output of (1) changes in costs of primary inputs and (2) 

economic policy changes affecting directly wages or costs, including changes 

in tax rates and statutory increases in nominal wages. 

f 
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APP.fi2iDll 1 

LIST OF I NDUSTRIES 

Selling prices determined oy the model -

1. Chemicals 

2. Petroleum Products 

3. Glass, Clay and other Non-Metallic Products 

4. Fabricated Metal Products 

5. Transport Equipment 

6. Other Machinery and Equipment 

7. Leather and Leather Goods 

8. Textiles 

9. Clothing and Footwear 

10. Food Manu!'acturini 

ll. Beverqes and Tobacco Products 

12. Paper and Paper Products, Printing and Publishing 

13. Wood, \.hod Products and Furniture 

l.4. Other Manu!'acturing 

15. Gas, Electricity and Water 

16. Health, Education and Welfare and Entertainment and Personal Services 

17. Motor Vehicle Repairs and Service 

18. Transport, Storage and CoJIIIIUilicators 

Selling prices assUlled exogenous -

1 . .Agriculture 

2. Forestry 

3. Mining (includine base metals) 

4. Rent 

Selling prices determined as a ark-up on pm-chases -

1. Wholesale and htail Trade 



-. 

-27-

2. LIST OF CONSUMPTIOt. EIPDDITURE CAT.IDORIES 

Prices detend.ned by the llOd.el -

1. Processed Food 

2. Clothing 

3. Howsehold Appliances 

4. Furniture and Floor Coverings 

5. Other Utensils (Household) 

6. Personal Requisi tea and Proprietory Medicines 

7. Motoring (Goods) 

8. Motoring {Sernces) 

9. Tobacco, Cigarettes, Beer 

10. Newspapers, Magazines 

n. Fuel, Light (excluding Natural Gu) 

12 • Fares and Postal 

13. Other Services 

Prices assumed exogenous -

l. Unprocessed Food 

2. Rent 

J. Radio and T.V. Licences 

4. Natural Gas 
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APPENDIX . ,2 

CONCEPTS AND SOURCES OF DATA 

1. The Basic Data 

(a) Input-Output Relations 

The input-output coefficients used to distribute increases in costs and prices 

between idustries are based on data given in Table 8, in the official national 

income publication for 1962-63 (which is the latest year for which official 

input-output data are available). This table is a 40 industry table in which 

entries are at basic values and imports directly allocated to using industries. 

The table is slightly condensed by combining several industry groups together 

and estimates are ma.de ofintra-industry transactions, which are not shown in this 

table, from other official data. 

In this table, entries are at basic values, and in order to convert the 

values to retail prices it was necessary to add on to the basic values the 

commodity taxes and distribution margins on sales by wholesalers and retailers 

to consumers. This information is set out, for 1962-63, in Table E, of the 

official naticnal income publication. As described in the text, allowance was 

made for changes in tax rates (see Part 2 (d) of this Appendix for details of the 

calculation of tax rates). Retail and wholesale margins (exclusive of commodity 

taxes) were assumed constant. 

(b) Consumers I Expenditure by Industry and Commodi tl 

The changes in prices of outputs of •industries sold to final consumers were 

converted into prices of components of the official retail price index by a 

"consumption convertor" or matrix of consumers' e:Jependiture by industry and 

corrmodity. This cross-classification is not published for 1962-63, but it is 

available from the 1958-59 table (Table A, of the 1958-59 input-output publication). 

The coefficients derived from this table were asswned to be constant over the 

period of this study. 
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2. .Exogenous Variables and Parw,ters 

{a) Prices 

Prices of imports are de:d. ved from the monthly import price index published 

by the Reserve Bank. The price of duty is obtained by dividing the value of 

duty by a series of the quantities of imports (calculated by dividing the value 

of imports by the Reserve Bank price index of imports). The price of wages is 

the official index of average earnings per male unit by quarters, seasonally 

adjusted, interpol ated to months. 

Industry prices comprise prices of wool, other farm prices, prices of timber 

and metal prices. Prices of wool and other farm produce received by farmers 

are quarterly index series published by the Bureau of .Agricultural Economics, which 

are interpolated to months • The price of metals is an official. monthly index 

of a "price index of metallic 111&terials used in the manufacture of fabricated 

metal products". The selline price of output forestry is derived from an official. 

index of the price of timber used in housebuilding. 

Prices of components of the Consumer Price Index which re exogenous are taken 

from the official publications. The official. figures are for quarters and are 

interpolated to obtain monthly figures. 

(b) Rate of Change of Labour Productivity 

The rate of change in labour productivity is vile cumulative average rate of 

change per JIOnth from 1968/69 to 1972/73. The rate of change of productivity to:­

industrial manufacturing industries is .calculated from data of industrial 

production of industries published by the A.N.Z. Bank, and employment by industry 

published by the Commonwealth Statistician. Productivity change in the service 

industries is assumed to be one-third of the rate for all manufacturing industry 

(See Haig (2)). 

(c ) Mark-ups 

The mark-up on purchases by individual manufacturing industries from other 

industries and on imports is estimated as the ratio of intermediate purchases from 

the trade and transport indwstries to the total purchases of goods, including 

imports. The :mark-up ditfer for industries but the same mark-up is assumed to apply 
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on purch&Be6 from all. indwstries and :lmpor-ts. 

Sellinc price is calculat ed by applying a constant mark-up to prime costs 

for each industq. Prime cos t s cover purchases of all goods and unit wages costs. 

These JIA:rk-ups ar e calculated from data of inter-industry transactions given 

in Table 8 of the 1962/63 input-output publications. 

The wholesale and retail margins on sales by industries to final consumers 

are based on val ues of purchases by wholesalers and the distributive margins on 

sales to consumers given in Table E of the 1962/63 input-output publication. 

(d ) Rates of Comodity Taxes 

The r ates of tax at the beginning of the period were calculated from data 

in Table E of the 1962/63 publicat i on. No allowance was made, therefore, for 

changes in rates of tax between 1962/63 and 1969. 

Allowance, however, was made for changes in rates from 1969 and 1974, using 

data contained in the ColllllOnwealth Budget statements. 

The main changes in rates since 1969 have been as follows:-

1970-71 Budjtet 

(i ) Increases in rates of customs and excise duties on cigarettes, 

ci iars and manufactured tobacco, and on wine and motor spirit 

and some other petroleum products. 

(ii ) 

(iii) 

Removal of the duty on spirits used to fortify wine 

Increases in the rate of sales tax from 25 per cent t o 27½ per cent 

• on certain iOOds. These goods are principally cars and station 

wagons and radios, T.V . sets, etc. 

1971-72 Budget Increases in the rates of customs and excise tax on cigarettes , 

cigars and other manufactured tobacco. 

The effect of these changes i n tax rates was estimated from data of estimated 

revenue f rom taxes, given in the Commonwealth Budgets and, in the case of the 

increase in rates of sales tax, by applying the rate on estimated sales of the 

products affected. 
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