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PRE F ACE 

The marketing research programme of the Research Unit is 
concerned with formulating forecasts and projections of demand 
for New Zealand agricUltural export products in our major 
markets. A forecast of demand for a commodity requires first 
a careful and precise econometric analysis of the effects on 
consumption of the commodity of changes in its price and in 
the price of other substitute commodities. 

As a contribution to the methodology of demand forecasting, 
R.H. Court has developed methods of estimating such demand 
relationships, for groups of commoditie~, in which the relation
ships are consistent with the economic theory of demand. These 
methods are reported in detail in AERU Technical Paper No.1, 
"An Application of Demand Theory in Projecting New Zealand 
Retail Consumption". 

This publication represents a more popular version of 
the Technical Paper and lays emphasis rather more on results 
than methods. In this case the results are concerned with 
short run forecasting and long run projections of changes in 
retail trading in New Zealand, using the sample retail trading 
figures published by the Department of Statistics. 

Projections of retail trading will of course be of 
interest in their own right but the results are also important 
ingredients in the work being done by the Research Unit on 
future projections of the structure of the New Zealand 
economy. 

Lincoln College, 
November 1966 

B. P. Philpott 



1. INTRODUCTION 

The object of this paper is to investigate some 

factors influencing the level of sales from retail stores 

in New Zealand and to give some projections of possible 

future levels of sales in five years and ten years from 

the present, Some forecasts for certain retail groups in 

1966 are also attempted, providing a means whereby the 

method and results can be quickly tested against observed 

reality, 
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Retail trading forms an important sector of the New 

Zealand economy and so any knowledge of the likely future 

course of sales should be of great value to those interested 

in New Zealand economic policy, as well as to those who are 

directly interested in retail trading itself, 

The main results set out in this paper are In the 

form of numerical estimates rather than broad qualitative 

verbal conclusions, The former are more difficult to 

produce and easier to prove wrong than are the latter, but 

are more valuable in that they contain more information 

and provide a sound and consistent framework on which to base 

further qualitative or quantitative conclusions, 

The projections given are for a selection of retail 

commodity groups as well as for total retail trading. 

The individual groups chosen have been called 

(1) meat 
(2) other foods 
(3) apparel 
(4) household operation 
(5) miscellaneous 

and together these make up total ret.ail trading, The 

reasons for choosing these particular groups and the items 



included in them are explained in an appendix. It would 

be quite possible to explain retail trading using a finer 

commodity breakdown than these rather broad groupings but, 

unless more detail were specifically required, there is 

little point in achieving a finer breakdown in a study as 

general as that undertaken here. 

2 

Regarding the layout of the paper, it is thought 

desirable to explain firstly just what is meant by the term 

"projections" in the particular context used here. Next, 

factors affecting the level of retail sales are considered 

and numerical estimates of the quantitative influence of 

these factors are obtained. These estimates are then 

used together with assumptions about the future levels of 

the influencing factors to obtain projections of New 

Zealand retail sales for 1966, 1970 and 1975. 
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2. THE NATURE OF PROJECTIONS 

The term projection in the sense used in this paper, 

refers to a looking ahead or a statement about the possible 

future course of some event or events under certain 

prespecified conditions. 

A projection in this sense differs from a prediction 

in the same sense that a conditional statement differs 

from an unconditional statement. A prediction, as an 

unqualified statement about some future occurrence, is 

evidently very chancy and cannot in general be given with 

any known degree of accuracy. A projection, as a statement 

about some future event that is dependent on other known 

(or assumed) events, can be given with a known degree of 

accuracy depending on the precision of the relationship 

between the known events and the event to be projected. 

To produce projections of the future levels or values 

taken on by economic variables, it is therefore necessary 

to have a theory or model explaining why these variables 

take on the particular values that they do, whence the 

construction of projections presents no great logical 

problem. 

It is not hard to think of examples illustrating 

the practical importance of such projections or conditional 

predictions. A politician, for instance, may wish to 

compare next year's national income if he reduced the 

income tax rate by 5%,with the national income which would 

eventuate if he increased the income tax rate by 5%, all 

other things being equal. Even if he does neither of 

these things (he obviously cannot do both at once), an 

answer to the question "what would happen if .••.. ?" would 



be of great assistance in enabling him to choose the most 

desirable course of action. 

The purpose of this paper is to give some projections 

of New Zealand retail trading and a prerequisite to this is 

to have some model or theory explaining why the New Zealand 

purchasing public spends its money as it does on the various 

groups of retail items. The development of a theory with 

this aim in view is explained in the next section. 

3. EXPLAINING RETAIL CONSUMPTION 

4 

Any theory explaining retail consumption over time 

periods long enough to be useful for projection work implies 

the existence over such periods of stable response patterns 

in human beings to changes in their environment (in the case 

of retail consumption at least) . It is possible that the 

existence of such patterns of human behaviour could be the 

subject of some philosophical discussion. We can only say 

here that, although individual behaviour may vary widely, 

in large groups individual differences tend to cancel out 

and the behaviour of human populations tends to be reasonably 

stable and predictable. In the field of economics, a very 

large number of statistical investigations has provided evidence 

of response patterns stable enough to be useful for purposes 

of policy and prediction or projection. 

To explain why people spend their money as they do, 

economists generally begin with the proposition that a 

person purchases items because he obtain satisfaction, 
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enjoyment or utility from using them. In general, the more 

of any item he can purchase the greater is his satisfaction. 

But most people are limited in their purchasing possibilities 

by having only a limited income or limited amount of money 

available for spending and this fact must be taken into account 

when attempting to determine the amount of each item which a 

consumer must choose if he is to attain a state of greatest 

satisfaction. 

From these two propositions of desire for greatest 

satisfaction on the one hand and limited income on the other 

hand, it is possible to derive certain more useful propositions 

concerning the observable market behaviour of the purchaser. 

Firstly the individual or group concerned will adjust purchases 

of quantities of each item according to relative prices of all 

items and according to real income. Certain non-economic 

influences may operate also, some of which will be considered 

later. This first statement mayor may not be intuitively 

obvious as an explanation of market behaviour, but its deriv

ation from more basic principles leads to the second statement 

that if the purchaser is to stay in a position of greatest 

satisfaction when prices and his income change, then the 

extent to which he substitutes commodity A (say) in his 

purchases for a different commodity B,is related in a direct 

and essential way to the extent to which he substitutes 

commodity B for commodity A. This second statement also may 

or may not be intuitively obvious as a general principle, but 

the exact nature of such substitution relationships can be 

obtained only by a somewhat complicated mathematical and 

logical argument which can be found in advanced textbooks on 

economic theory but is not reproduced here. 
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To produce projections of retail consumption it is not 

sufficient merely to determine which factors influence cons

umption, but it is also necessary to find out the quantitative 

or numerical effects of these factors, i.e. to answer the 

question "by how much?". Unless outside knowledge is available, 

and it is not in the case under discussion here, the only way 

in which this question can be answered is by using statistical 

techniques, whereby information or data on how the purchasing 

public has behaved in the past is used together with the 

assumption of stable behaviour over time to obtain response 

patterns for retail consumers expressed in quantitative or 

numerical terms, whence projections for the future can be 

readily obtained under approprmte assumptions about the levels 

of prices, income etc. 

To use statistical methods for this purpose, we need 

numerical data on the relevant activities and a mathematical 

formulation or set of equations representing the theory 

explaining retail consumption. The sources and derivation 

of the required data are given in an appendix to this paper 

and the mathematical formulation of the set of demand equations 

explaining retail consumption is explained in the following 

section. 
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4. RETAIL DEMAND EQUATIONS AND THEIR MEANING 

A form of demand equation that has been much used in 

the past to express stable consumption behaviour is the 

linear logarithmic equation which, in the very simple case 

where demand q for a commodity is determined entirely by 

the price p and income M, can be written 

log q = a + b log p + clog M 

where a, band c are the constants of the equation, that is, 

the elements of consumer response to changes in price and 

income that remain stable over time. band c can further 

be interpreted as demand elasticities, whereby we can make 

the statements that if price changes by one per cent and 

income remains unchanged, then consumption will change by 

b per cent, and if income changes by one per cent, price 

remaining unchanged, then consumption will change by c per 

cent. Generally an increase in price is associated with 

a decrease in consumption and an increase in income is 

associated with an increase in consumption, implying that 

b is a negative number and c a positive number. If a, b 

and c are known, t.hen any given values of p and M allow us 

to determine the quantity demanded, q, by substituting in 

the above equation. 

The explanation, as given in this paper, of the demand 

for New Zealand retail commodity groups follows the basic 

pattern indicated by the above equation but is rather more 

complicated. As there are five commodity groups considered 

we must have five equations, explaining the logarithm of 

demand for each group in terms of the logarithms of relative 

prices of all five groups and in terms of the logarithm of 
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real income. 

The theoretical considerations underlying this 

explanation of demand refer to a single purchaser whereas 

the available data on retail trading refers to New Zealand 

totals. This aspect is handled by explaining demand or 

consumption per head in terms of relative prices and real 

income per head, thus bringing population figures into the 

equations somewhat indirectly. 

Published New Zealand retail statistics are in 

quarterly figures and we may expect seasonal fluctuations 

in demand that can not be explained by variations in prices 

and income. Thus there is higher icecream consumption 

over the summer months, generally greater retail sales during 

the Christmas shopping rush etc. Seasonal effects of this 

nature are handled by including seasonal "dummy" variables 

in the equations which take on the value of one when any 

season occurs, e.g., the winter months; and are zero at 

other times. As all other variables in the equations are 

in logarithmic form, the assumption thus made about the 

nature of seasonal variation is that, if all prices, income 

and population are unchanged then consumption of any commod

ity group in the quarter ended March (say) lS a constant 

proportion of consumption of the same group in the quarter 

ended December (say), and similarly for each other season. 

Using the data whose derivation is given in the 

appendix, the constants of the five retail demand equations 

were estimated using the statistical method of maximum 

likelihood. All of the considerations mentioned above 

are embodied in the estimated equations, that is, the 

dependence of the logarithm of consumption per head of each 



commodity upon the logarithms of relative prices of all 

commodities, the logarithm of real disposable income per 

head and the dummy seasonal variables. The symmetrical 
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substitution relationships between commodities, mentioned 

in section 3 and which must hold if a stable consumption 

pattern is to be adequately explained, are also incorporated 

In the numerical results which are given in the table. 

The various items and entries in the table are 

explained as follows. Q represents the logarithm (or log.) 

of consumption per head (of the appropriate commodity group), 

P is the log. of relative price, M is the log. of real 

income per head and Sl' S2 and S3 represent the three

monthly periods (or seasons) ending 31st March, 30th June 

and 30th September respectively. Seasonal variation during 

the three months ended 31st December is included in const. 

which denotes the constant term in each equation. 

Tne numerical entries under thePs and M are demand 

elasticities and a knowledge of these allows us to make 

statements of the following type. "If the relative price 

of meat, P
l

, increases by one per cent, all other prices, 

income per head and season remaining the same, then it is 

our estimate that the consumption per head of meat will 

fall by .72%, other food will fall by .06%, apparel will 

increase by .36%, household operation will fall by .01% 

and miscellaneous will increase by .03%." Similar state-

ments can be made regarding the numerical entries under 

the other four prices. Likewise, if real income per head 

rises by one per cent, everything else remaining the same, 

then meat consumption per head will rise by .03%, other 

food by .31%, apparel by .22%, household operation by .56% 

and miscellaneous by .81%. 



PI P
2 

P
3 

P
4 

P
5 

Meat Q
1 

-.72 -.12 .70 .03 .23 
( . OS) ( . 09) ( .09) (.13) ( .17) 

Other food Q
2 

-.06 -.87 .10 -.03 .36 
( .03) ( . 07) ( . 05) ( .08) ( .11) 

Apparel Q
3 

.36 .17 -.59 .26 -.02 
( .05) ( .08) ( .13) ( .14) ( .18) 

House op. Q4 -.01 - .13 .35 -1. 90 1. 93 
( .10) ( .18) ( .22) ( .40) ( .49) 

Misc. Q
5 

.03 .26 -.08 .7S -1.88 
(.05) ( .09) ( .11) ( .19) (.32) 

M Sl S2 

.03 -.09 -.03 
( • 06) (.01) ( .01) 

.31 -.09 - .10 
( .06) (.01) ( .01) 

.22 -.24 -.04 
( .08) ( . 01) ( . 01) 

.56 -.20 -.13 
( . 15) ( . 02) (.02) 

.81 -.lS ,- .15 
( .10) ( . 01) ( . 01) 

S3 

-.01 
( .01) 

-.08 
(.01) 

-.20 
( . 01) 

-.12 
( . 02) 

-.17 
( .01) 

Const. 

1.104 

1. 272 

1.103 

-.272 

-.473 

R2 

.91 

.94 

.95 

.90 

.91 

I-' 
o 
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The numerical entries under 8
1

, S2 and S3 have 

slightly different meanings and allow us to make statements 

of the following type. "If all prices and income per head 

are unchanged then meat consumption per head in the March 

quarter (to which Sl refers) stands in the proportion of 

e-· 09 or .91 or 91% of meat consumption per head in the 

December quarter." e is a symbol denoting the number 

2.7183, which is the base of the logarithms used. Calculat-

ing similar proportions for the other commodity groups in 
-.09 the March quarter we have e or 91% for other foods, 

- 24 -.20 
e' or 79% for apparel, e or 82% for household 

operation and e-· 18 or 84% for miscellaneous, each of 

these representing consumption per head in the March quarter 

as a proportion or percentage of consumption per head in 

the December quarter, if all prices and income per head 

remain unchanged. Similar corrective factors can be 

calculated for S2 (June quarter) and S3 (September quarter), 

also as proportions of consumption per head in the December 

quarter. 

The figures in brackets below the entries in the 

table are called the estimated standard errors of the 

particular figure to which they refer. They arise as a 

consequence of the fact that we do not know the elasticities 

and seasonal effects but have had to estimate them by stat-

istical methods. These standard errors provide an 

estimate of the magnitude of error due to the use of the 

statistical procedures and their use is as follows. 

Although we do not know the true elasticities and seasonal 

effects we can be fairly sure (in the sense that if we 

make 100 statement.s, we can eXpect about 95 of these to 
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be correct and only about 5 to be wrong) that the true 

elasticity or seasonal effect lies within about two standard 

errors of the statistical estimate. In the case of the meat 

price elasticity of meat consumption for example, the elast-

icity estimate is -.72 and the standard error is .08. We can 

therefore be about 95% sure that the true elasticity lies wi thin 

2 x .08 or .16 of .72, that is, between .56 and .88. If we 

then make statements such as "If the price of meat increases 

by one per cent, then consumption per head of meat will fall 

by somewhere bet.ween .56% and .88%", then we can be sure of 

being correct. 95% of the time. Thus in the 45 elasticities 

and seasonal effects with standard errors that are in the 

table, we can expect that. only about two or three of the true 

values are more t.han t.wo standard errors away from the given 

es t.ima.tes 0 

The only furt.her figures i.n the table that require 
2 explanation. are in the column headed R. These provide an 

indicat.ion of how well our theory and results have explained 

consumpt.ion per head of each commodity. The possibility of 

i.r .. exact::."J.€,s:s of human behaviour has been ment.ioned earlier 

and t~b.8re exist. other reascns such as inaccuracy of the data 

JJ.sed or incompleteness of the theory behind t,he equations t.o 

indicate why we are nc·t able to exactly explain all fluct.uat-

lor.s ir"l consumption of the commodities considered o The R 
2 

fi.9'ures indicate that. we have successfuLly explained 91% of 

t.h,~ variation i.n meat consu.:nption per head! 94% of other 

food, 95% of apparel, 90% of household operation and 91% of 

miscellaneous by our theory of consumption per head depending 

on prices, income per head and seasonal effects. The 

remaining' 9% for meat, 6% for other food etc., consist. of 
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nonsystematic or random fluctuations that we have not been 

able to explain. 

Some readers may point out that there exist other 

influences on retail consumption besides the ones considered 

here. Advertising for instance. Advertising may cause 

switches in consumpticn between items included in the individ

ual groups, but. is likely to have very little effect In 

switchlng consumption between groups as broad as the ones 

considered here. Other influences are included in the 

uneXplained portion of each equation. This unexplained part 

causes little difficulty in using and interpreting the results 

and past. eXperience has shown that attempts to reduce it are 

generally impracticable and not worth the effort involved. 

Finally we give, in Figures 1 to 5, a visual impression 

of t.r,e extent to whid1 the observed changes in consumption of 

th e five commodity gToups have been explained by our demand 

equations. In each figure the dotted line represents the 

level of consumption as calculated from the relevant equation, 

and this is plotted alongside the solid line representing 

the ~!='tual level of consumption. T~e discrepancies,in each 

case, between actual and calculat;ed consumption, or, more 

accurately, the degree of concordance, give a visual 

imp:cession of the size of the statistic R2 mentioned above. 
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5. PROJECTIONS OF RETAIL CONSUMPTION GROUPS 

So far we have explained consumption per head of the 

five retail commodity groups considered by expressing cons

umption per head in terms of prices, income per head and 

seasonal effects, and estimating the constant elements of 

these assumed relationships. 7his enables us to project 

(in the sense of section 2) consumption in any season by 

substituting any assumed levels of prices, income, population 

and appropriate seasonal effect into the estimated equations. 

The intention of this paper is to look ahead to 1970 

and 1975, and although we do not know what prices, income 

and population will be in these years we are able to assume 

or choose some plausible levels and obtain projections 

consistent with the assumption that the chosen levels will 

be attained. 

The details of obtaining the assumed levels of these 

explanatory variables are given in the appendix. Roughly, 

prices and income are assumed to keep on changing much as 

they have in b~e recent past, prices increasing by about 2.5% 

per year and real income increasing by about 5% per year 

(rather optimisticallY). The Government Statistician's 

population projections are accepted for population figures 

in 1970 and 1975. 

A point of some importance, depending on the possible 

uses of the results, is the form the proj ections should take. 

That is, whether they should be in volume terms (i.e. at 

constant prices, 1955 = 1000) or in value terms (at price 

levels prevailing in the projection year) . Generally, the 

projections of this paper are given in both value and volume 

terms. 
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substituting the assumed prices etc., (suitably 

transformed) into the estimated demand equations provides 

projections for 1970 and 1975 in natural logarithms (base e) 

of volume of consumption per head for each commodity group 

as in the following table. 

Meat Oth. food AEEarel House 012. Miscel1. 

1970 1. 0360 2.9276 2.2044 2.5920 3.3673 
(.0286) ( .0300) ( .0374) ( .0548) (.0414) 

1975 .9741 3.0002 2.2594 2.7366 3.4340 
( .0336) (.0350) (.0437) (.0640) (.0483) 

These figures refer to December quarters in the stated years. 

The bracketed figures are again standard errors and 

express the degree of confidence that we can feel in these 

results. The fact that we cannot be completely certain 

of these projections stems from two sources, firstly that 

we did not know the constants in the demand equations and 

had to estimate Lhem and secondly, that there is a random 

element inherent in consumption that we could not explain 

by the theory used. Both of these points were briefly 

considered in the previous section. 

The use of these standard errors of projection is 

slightly different from the standard errors of the previous 

section because in the previous case we were considering 

x constants whose numerical values could in principle be 

known exactly. In the current case we are considering 

variables with an inherent random element which can not 

be exactly determined, not. even in principle. This fact 

expresses itself in a slightly greater degree of uncertainty 

concerning the results and only allows us to make statements 



such as "at least 90% of future consumption levels (under 

the price, income and population assumptions made) have a 

probability of 0.9 of falling within 1.96 standard errors 

of the proj ected levels". 
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Obtaining upper and lower confidence limits of this 

type for each of the given projections provides the following 

table. 

Meat Oth. food AE'E'arel House <p, Miscell. 

1970 Point proj. 1.0360 2.9276 2.2044 2.5920 3.3673 
Lower limit .9800 2.8688 2.1311 2.4846 3.2862 
Upper limit 1.0920 2.9864 2.2777 2.6994 3.4484 

1975 Point proj. .9741 3.0002 2.2594 2.7366 304340 
Lower limit .9083 2.9316 2.1738 2.6112 3.3394 
Upper limit 1. 0399 3.0688 2.3450 2.8620 3.5286 

But figures such as these in terms of natural loga-

rithms of volume of consumption per head are not very useful 

for practical purposes. The most suitable form for the 

final projections depends of course on what t.hese are to be 

used for. In the present paper it is considered adequate 

to give the final projection results in terms of total New 

Zealand expenditure on each commodity group, in both 

volume figures and value figures. 

Thus transforming the above figures by taking anti-logs 

and mUltiplying the results by assumed population in the 

relevant years gives volume of consumption in £ million 

(at constant 1955 prices) as in the next table. It must 

be remembered that the figures refer only to the December 

quarters in each year. The corresponding figures that 

actually occurred for the December quarter in 1965 are given 

for comparison purposes. 
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Projections of volume of consumption (£ million in 1955 prices) 

Meat Oth. food AEEarel House 012. Miscell. 

1970 Point 8.4 55.5 27.0 39.7 86.2 
Lower 7.9 52.4 25.0 35.7 79.5 
Upper 8.9 58.9 29.0 44.2 93.5 

1975 Point 8.8 66.7 31.8 51. 2 102.9 
Lower 8.2 62.3 29.2 45.2 93.6 
Upper 9.4 71.4 34.6 58.1 113.2 

1965 Actual 7.9 44.3 22.1 27.6 66.1 

Value of consumption projections are given in the next 

table. They are obtained by multiplying the volume projections 

by the relevant prices that it is assumed will prevail in 

1970 and 1975. 

Projections of value of consumption (£ million in 1970 and 

1975 prices respectively). 

Meat Oth. food AEEarel House 012. Miscel1. 

1970 Point 14.5 69.4 33.5 51.0 128.4 
Lower 13.6 65.5 31.1 45.8 118.5 
Upper 15.3 73.6 36.0 56.8 139.3 

1975 Point 17.9 89.8 42.3 70.7 172.6 
Lower 16.7 83.9 38.8 62.4 157.0 
"Upper 19.1 96.2 46.0 80.2 189.8 

1965 Actual 11.8 51.4 25.7 33.5 87.6 

Probably projections of consumption for the entire 

years 1970 and 1975 are of more interest than projections 

for December quarters only. If we assume that average 

prices, income and population are the same in each other 

quarter as in the December quarters, then the only corrections 

required for the other quart.ers are seasonal corrections. 

Applying the estimated seasonal corrections to the 

above volume projections for December quarters then 

provides projections for each quarter in 1970 and 1975, 
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and adding the quarterly figures together gives yearly totals, 

as indicated in the next table. No confidence limits are 

given, but actual 1965 figures are again given for comparison. 
Volume Erojections (£ million in 1955 Erices) 
1970 Qtr.ended Meat Oth.food AEEarel House 012· Miscell. 

(Proj.) March 7.7 50.6 21. 2 32.5 72.1 
June 8.1 50.4 25.9 34.9 74.3 
Sept. 8.3 51.1 22.2 35.3 72.6 
Dec. 8.4 55.5 27.0 39.7 86.2 

Total 32.5 207.6 96.3 142.4 305.2 

1975 Qtr.ended 

(Proj .) March 8.1 60.8 25.0 42.0 86.0 
June 8.5 60.5 30.6 45.0 88.7 
sept. 8.7 61.4 26.2 45.5 86.7 
Dec. 8.8 66.7 31.8 51. 2 102.9 

Total 34.1 249.4 113.6 183.7 364.3 

1965 Qtr.ended 

(Actual) March 7.1 38.2 16.9 22.1 53.7 
June 7.5 39.2 20.7 24.0 52.7 
Sept. 7.6 40.3 18.1 24.2 52.5 
Dec. 7.9 44.3 22.1 27.6 66.1 

Total 30.1 162.0 77.8 97.9 225.0 

converting the year totals to value figures by multi

plying by the appropriate prices gives projected retail 

consumption expenditure in 1970 and 1975 prices respectively as 

Value projections, totals for year (in £ million 1970 and 

1975 prices) 

Meat Oth. food AJ2]2arel House 0]2. Miscel1. 

1970 (proj .) 56.0 259.5 119.6 182.8 454.7 
1975 (proj . ) 69.4 335.9 151.0 253.7 610.9 
1965 ( actual) 43.7 186.9 89.9 117.9 296.1 

Thus, under the stated assumptions about prices, income 

and population, we expect that during 1970 New Zealanders 



will spend about £56 million on meat, £260 million on other 

foods, £120 million on clothing and footwear, £183 million 

on household operation and £455 million on the items included 

in "miscellaneous", or about £1073 million in total. 

Similarly we expect that a total of £1421 million will be 

spent on retail items in 1975. 

It should be remembered that the projections discussed 

in this and subsequent sections refer to the Statistics 

Department's sample figures and not to total retail sales 

in New Zealand. The projections therefore provide a 

measure of the percentage change in the sales of each 

commodity group sample rather than a measure of their 

absolute levels in 1970. 

22 
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6. AGGREGATED RETAIL CONSUMPTION - EXPLANATION AND PROJECTION 

It is of interest, as well as being useful and providing 

a check on the preceding results, to project total retail 

trading figures (not broken down into groups) to 1970 and 

1975, using the same general method as previously. 

The total value of retail consumption (in the Government 

Statistician's sample) is the total of the five groups 

previously considered. The overall retail price used is 

a fixed weight index of the five individual group prices, 

whence the volume of consumption (in 1955 prices) is obtained 

by dividing the value figure by the price index. Income, 

population and seasons are the same as before. 

An equation is set up on the same lines as the previous 

equations which explains volume of consumption in terms of 

price, real income per head and seasonal dummy variables. 

All variables except seasonal are in natural logarithms so 

the constants of the equation have the same meanings· as 

before, being either elasticities or proportional seasonal 

effects. 

Statistical estimation of this single equation using 

the method of least squares provides the following values 
2 

for the constants, the standard errors and the R . 

Q = -.384P + .475M 

( . 044) (.053) 

-.1618
1 

( .009) 

-.1105
2 

-.1335
3 

(.009) (.009) 

+ 1.9294 

We can see that about 93% of the variation in total retail 

consumption is explained by this equation, and that the 

standard errors are satisfactorily small, indicating that 

we have been able to isolate the influence of each variable 

with a fair degree of precision. 
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substituting assumed prices and income per head in 

the equation provides point projections for the logarithm 

of volume of total retail consumption per head in the 

December quarters, 1970 and 1975 as 

Proj. 

1970 4.2805 
(.0310) 

1975 4.3504 
( .0360) 

standard errors of projection have been calculated and 

are the bracketed figures above. converting these to 

obtain confidence limits (in this case at least 90% of 

future consumption levels have, under the assumption about 

prices, income and population, a .9 probability of falling 

within 1.9.6 standard errors of the point projections) we 

then have 

Dec. Qtr.1970 

Dec. Qtr.1975 

Proj. Lower 

4.2805 4.2201 

4.3504 4.2802 

Upper 

4.3409 

4.4206 

Transforming these figures to obtain volume of consumption 

in £ million, 1955 prices, and value of consumption in 

£ million, 1970 and 1975 prices provide the next table. 

Volume 

Dec.Qtr.1970 

Dec.Qtr.1975 

Value 

Dec.Qtr.1970 

Dec.Qtr.1975 

Proj. 

214.9 

257.3 

294.6 

389.8 

Lower 

202.3 

239.9 

277.4 

363.4 

Upper 

228.2 

276.1 

312.9 

418.3 

The projections of total value of retail expenditure 

in the December quarters 1970 and 1975 can be compared with 
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the sum of projected values of expenditure for each of the 

five commodity groups as obtained in the previous section. 

Projection of total expenditure 

Sum of individual expenditures 

1970 

294.6 

296.8 

1975 

389.8 

393.3 

The sum of individual expenditure projections is in each 

case close to the projected total, and certainly well within 

the indicated confidence limits. This shows at least that 

the method used gives reasonably self-consistent results. 

As stated previously it is of more use to obtain 

projections for a whole year than for just the December 

quarter. Therefore, projections of total retail consumption 

are calculated for each quarter in 1970 and 1975 under the 

assumption that price, income and population assumed for 

the December quarter also prevail throughout the whole year. 

The only corrections required for the other quarters are 

therefore seasonal multiplicative effects. 

Volume of total retail consumption (£ million, 1955 prices) 

Qtr.ended 1970 1975 

March 182.7 218.8 

June 192.5 230.5 

Sept. 188.1 225.2 

Dec. 214.9 257.3 

Total 778.2 931.8 



Value of total retail consumption (£ million, 1970 and 
1975 prices) 

Qtr.ended 1970 1975 

March 250.5 331. 5 

June 263.9 349.2 

Sept. 257.9 341. 2 

Dec. 294.6 389.8 

Total 1066.9 1411.7 
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The results are thus obtained that, if the price, 

income and population levels that we have assumed for 

1970 and 1975 are fulfilled, then total expenditure on 

retail items in New Zealand (according to the Government 

Statistician's sample) will be about £1,067 million in 

1970 and about £1,412 million in 1975. 

We can compare these results wi th the summed 

proj ections for the i. •. dividual commodity groups of 

£1,073 million and £1, "-21 million, and note that the 

correspondence is quite satisfactory for any practical 

purposes. 
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7. SHORTER-TERM FORECASTING 

There is a considerable advantage in specifying one's 

resul ts as "proj ections" in the sense that it is very 

difficult to prove such projections wrong. For if the 

projected results do not come about, it is generally 

possible to say that this is because the assumptions upon 

which the projections depend have not been fulfilled. 

Also, if the projections refer to events some years in the 

future, it is easy t.o lose interest in the results with 

the passage of time, especially if wars or similar upheavals 

intervene or if the rate of advance of knowledge renders 

the projection methods obsolete. 

But any such method which purports to give accurate 

results for many years in the future should also project 

accurately for shorter periods, say up to one year in the 

future. It is over such shorter periods that the projection 

procedures of this paper are now put to work, partly to test 

these procedures against reality and partly to provide 

results of more immediate use than those given so far. 

It will be remembered that. the basic procedure of 

this paper is t.o explain consumption per head in terms of 

relative prices, real. income per head and the seasonal 

effects. In the short-run we can expect. relative prices 

to change very little, real income per head will not change 

much either and will do so in a fairly predictable way. 

The dominant effects on consumption in the short-run will 

be seasonal and the occurrence of seasons is something that. 

is exactly known; thus apart. from the minor effects of 

prices and income, we can obtain forecasts (as distinct 

from projections) of New Zealand retail consumption. 



In the long-run of course it is real income and 

population that are the dominant influences on retail 

consumption and most of the results of this paper (apart 

from those in this section) depend heavily upon the 

assumptions made about these variables. 
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The data used in estimating the constants of the 

equations in this paper were, as mentioned previously, 

quarterly figures published by the N.Z. Statistics Department 

and the latest available figures for estimation referred 

to the quarter ended December 31, 1965. The forecasts of 

this section are given for each quarter of 1966 and for 

the whole of 1966. Although part of 1966 has passed at 

the time of writing, the figures given are still forecasts 

in the sense that they only use information that was 

available not later than December 1965. Figures published 

subsequently to December 1965 are used only as a check on 

the results, effectively using hindsight to see how accurate 

the forecasts in fact were, and presuming that they will be 

similarly accurate for the future although this presumption 

can not yet be verified. 

On the basis of recent past experience, plausible 

assumptions for 1966 are that all prices and population 

will rise by 0.5% per quarter and that disposable income 

will rise by 1.8% per quarter, whence real disposable 

income per head rises by 0.8% per quarter. 

Using the December quarter 1965 levels of 

price of retail commodities 

price of all other consumer goods 

population 

= 1,248 

= 1,490 

2.667 million 

disposable income = £367 million 

(where the prices are in terms of the base 1955 = 1000), 
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as a base for these assumed percentage increases,the 

aggregate retail demand for each quarter in 1966 is forecast 

from the aggregated retail equation of section 6 as 

Qtr.ended 

Forecast 

March 

3.9913 
( .0248) 

June 

4.0451 
( .0248) 

Sept. 

4.0259 
(.0250) 

Dec. 

4.1631 
(.0249) 

These forecasts are in natural logarithms of volume of 

consumption per head, and standard errors of forecast 

are in brackets. 

Converting the forecasts to volumes of consumption in 

£ million at constant 1955 prices and the standard errors 

to confidence limits (such that at least 90% of the actual 

levels being forecast have .9 probability of falling within 

these limits) gives us 

1966 Forecast Lower Upper 

March qtr. £145.1 million 138.2 152.2 

June " £153.9 " 146.6 161. 5 

Sept. " £151. 7 " 144.5 159.3 

Dec. " £174.9 " 166.6 183.6 

Converting these figures to forecast value of consumpt

ion (i.e. total retail sales) by multiplying by the assumed 

price prevailing in each quarter gives us 

1966 

March qtr. 

June " 

Sept. " 

Dec. " 

Forecast Lower 

£182.0 million 173.3 

£193.9 

£192.1 

£222.5 

" 

" 

" 

184.7 

182.9 

211.9 

Total for year £790.5 million 

Upper 

190.9 

203.5 

201. 7 

233.5 



We have obtained the £182.0 million value figure for the 

March quarter by multiplying the volume figure of £145.1 

million by 1248 x 1.005 = 1254, i.e. the average retail 

price assumed to prevail in the March quarter, 1966. 

The £194.1 million value figure for the June quarter 

results from multiplying the £153.9 million volume figure 

by 1254 x 1.005 = 1260 etc. 

The total value of retail sales forecast for 1966 

of £790.5 million, compares with the actual total sales 

of £650.2 million in 1963, £694.9 million in 1964 and 

£734.5 million in 1965 as recorded by the Government 

Statistician. 
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During the preparation of this paper, official retail 

trading figures for the quarter ended March 1966, came to 

hand. The observed total value of retail sales is 

£181.041 million, which is well within the confidence 

limits of £173.3 - £190.9 million and is very close to 

the point forecast of £182.0 million. The percentage 

error is + .53%, which is very small indeed when compared 

with the results of most economic forecasting. 

Going over to the five individual commodity groups 

we can make the same assumptions about increase in prices, 

income and population to obtain forecasts for the March 

quarter, 1966, from L,e five explanatory equations. These 

forecasts are compared with actual values in the following 

table and percentage errors given. All figures except 

the percentages are in £ million at prices prevailing in 

the March quarter, 1966. 



March qtr .1966 

Commodity 

Forecast 

Observed 

% error 

March 1965 
(observed) 

Meat 

10.8 

10.9 

- .9% 

10.0 

Oth. food 

47.7 

46.6 

+2.4% 

44.2 
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Apparel House op. Miscell. 

20.7 28.2 74.2 

20.0 27.9 75.7 

+3.5% +1.1% -2.0% 

19.4 26.4 69.8 

The observed figures for the quarter ended March 1965 are 

given for purposes of comparison. It is very obvious that 

the forecasting method of this paper gives much more accurate 

results than the simpler and naive method of assuming no 

change from year to year in value of sales. 

Forecasts for individual commodity groups are not 

given for the last three quarters in 1966, but these may 

easily be calculated from the given equations, as may similar 

forecasts for any quarter in 1967 or any desired year. 

8. SOME COMMENTS ON THE RESULTS 

Quantitative information regarding the behaviour of 

the New Zealand purchasing public should be of value to 

those concerned with the retail trade as well as to those 

involved with government policy in New Zealand. A few 

uses to which these results might be put are suggested 

below, and anyone interested in more detailed applications 

could easily add to these suggestions. 

Exports of meat are, as is well known, a very important 

component of New Zealand's external trade and, considering 
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the chronic balance of payments difficulties, it would seem 

desirable to export as much meat as possible. Evidently 

the more meat that is consumed in New Zealand the less will 

be left over for export, so a possible policy measure may 

be to reduce the domestic consumption of meat. Th~ 

measure would not hurt the typical New Zealander much in a 

physical sense, as his average meat consumption per head is 

currently the highest in the world. (Some comparative 

figures for the early 1960's are, New Zealand 256 Ibs of 

meat per head per year, Australia 240 Ibs, United States 

212 Ibs, France 163 Ibs, Japan 15 Ibs etc. Figures from 

1965 N.Z. Yearbook, p.734.) 

Any attempt to decrease New Zealand meat consumption 

per capita through a policy relating to income (by increas

ing income tax for instance) would have negligible effect. 

because of the very low income elasticity for meat (estimated 

at .03). Also such an attempt could have undesirable 

effects on the consumption of other commodities and could 

also have serious political repercussions. 

However, a one per cent sales tax on meat would reduce 

consumption per head by about .7% and would have a negligible 

effect upon consumption of other commodities (excepting 

perhaps apparel). A two per cent sales tax on meat would 

have a 1.4% depressing effect on meat consumption, or the 

tax rate would be manipulated (within reason) to produce 

any desired percentage reduction. A one per cent subsidY en 

meat could similarly increase meat consumption per head by 

about.7%. 

Evidently, sales tax or subsidy policy could be 

selectively used to promote or reduce consumption of any 

commodity group by any desired amount. 



As another use of the results we can note that, as 

income per head rises, the consumption of "miscellaneous" 

commodities rises much faster than does meat consumption, 

because of the higher income elasticity. This would 

33 

suggest that projected investment in new retail establishments 

should be much more in the direction of "miscellaneous" 

establishments (that is, chemist, general department and 

variety etc.) than in the direction of new butchers' shops. 

Generally, investment in retail establishments should tend 

to be more concentrated towards those groups having the 

higher income elasticities as these have the greater prospects 

for growth as New Zealand develops. 

If it is the desire of retailers to increase their 

total receipts then, provided they all act together, they 

should increase the price of meat, other food and apparel, 

for, as the price elasticity of each of these groups is 

between zero and minus one, an increase in price will result 

in a less than proportional decrease in volume of sales, 

giving an increase in value of sales. The converse is true 

for household operation and miscellaneous groups since these 

have price elasticities less than minus one. A rise in 

price would therefore decrease receipts, a reduction in 

price will increase receip~s. Of course, unless there is 

concerted action, competition among retailers will tend to 

prevent planned price changes of this nature. A retailer 

raising prices on his own will lose customers t.O other 

shops selling similar commodities. 

Short-term forecasts of the volume of retail sales 

should be of use to retail traders in assisting them with 

ordering and stocking or inventory policy. In this 
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connection the isolation of seasonal effects upon retail 

demand is important as this indicates for instance how much 

a retailer should order to cope with Christmas shopping as 

compared with say shopping over the winter months. Probably 

the results of this paper are somewhat too general to be of 

great use in this direction. It is quite possible that 

general seasonal effects on consumption are different in 

Auckland to what they are in ChristchurCh, but this is some

thing that could only be shown by a more detailed analysis 

than the one undertaken here. 

We can conclude with some general comments on this 

paper. As has been noted the influence of prices is not 

very great, as changes in relative prices are likely to be 

much less than the seasonal effects in the short-term and 

changes in real income in the long-term. The use of the 

standard errors, indicating reliability of results, is 

something of an innovation for projection work of this nature. 

These standard errors and their use are soundly based in 

statistical and economic theory and allow any user of the 

results to judge whether these are sufficiently precise 

for his purposes. All projection work is subject to 

error of some kind (nobody knows the future) but a knowledge 

of the magnitude of expected error in results may be just 

as important as the results themselves. 



A P PEN D I X (il 

Sources of Information 

In choosing the degree of breakdown of commodity groups 
for projection purposes, points to consider are the purpose 
for which projections are required, the data available and 
the computational cost of producing the projections. 

The data for the present study are derived from figures 
published by the New Zealand Statistics Department. 
Quarterly value figures of sales from a sample of re~ail 
establishments are given for items classified by both store
type and commodity-type. The commodity classification is 
conceptually the more satisfactory for projection purposes, 
but pUblished series begin in 1959, whereas the store-type 
classification is published from the March quarter, 1954, 
onwards. The latest figures available at the time of writing 
refer to the December quarter, 1965, thus the store-type sales 
figures provide 48 quarterly observations for estimation 
purposes. 

Price data are obtained from published components of 
the New Zealand consumers' price index. There is not much 
of a tie-up between these prices and the retail sales figures, 
hence some reconciliation is needed before proceeding. Five 
groups is the maximum number that can be handled with the 
available computational facilities, hence five groups are 
sorted out for which projections are of interest and for 
which price and sales data show a reasonable correspondence. 

The groups chosen are 

l. Meat 
2. Other food 
3. Apparel 
4. Household operation 
5. Miscellaneous 

and together these include the value of all retail sales. 
These groups are related to the published value of sales 
and price data as follows, 



Value of store-type sales. 

1. Meat: 

2 . Other food: 

3. Apparel: 

4. Household operation: 

5. Miscellaneous: 

Prices 

1. Meat: 

2. Other food: 

3. Apparel: 

4. Household operation: 

5. Miscellaneous: 

(ii) 

sales of "butcher, poul terer etc." 
type stores. 

"grocer" and "other food and drink" 

II footwear" and "other apparel" 

"furniture and soft furnishings", 
household appliances 

"chemist", "general department and 
variety" and "otherll. 

"meat and fish" component of 
consumers' index. 

"fruits, vegetables and eggs" 
aggregated with "other foods" 
using weights 0.33 and 0.67 
respectively. 

"apparel" component of consumers' 
index. 

"home furnishing" aggregated with 
"domestic supplies and services" 
using weights 0.64 and 0.36 
respectively. 

"other supplies" component. 

The aggregation weights are proportional to the official 
weighting of these components in the overall index. 

Volume of retail sales in each group (in constant 
prices. base 1955=1000) is obtained by dividing each value 
series by the appropriate price series. 

Other variables used in the demand equations besides 
the above prices and volumes (or "quantities") are income, 
population and a price index of all goods in the consumers' 
budget not included above. 



( iii) 

The income figure used is private disposable income, 
for which annual figures are published in New Zealand Official 
Yearbooks. These annual figures were interpolated to obtain 
estimates of quarterly income. 

Estimated population figures at the end of each quarter 
for New Zealand are published in the New Zealand Statistics 
Department Annual Reports on Migration, Population and 
Building, and are averaged to give average quarterly 
population. 

The price index of all other goods, or "other prices" 
consists of all components of the consumers' index, other 
than those of the five groups above, aggregated according 
to the official weights. 

In addition to projecting individual retail groups, 
total retail trading figures are also projected. The 
value of all retail sales in the sample is given by the sum 
of the above five groups, price is obtained by aggregating 
the five individual prices using official weights, and volume 
of sales comes from dividing total value by price. The 
income, population and "other price" variables are the same 
as before. 

The aim of the study is to project retail trading 
figures to 1970 and 1975 under specified assumpt.ions about 
levels of prices, income and population prevailing in these 
years. Government has given no indication of possible 
targets for these years regarding price, income or migration 
policy, so the best we can do is assume that things will 
continue on much as they have in the past and produce a set 
of illustrative projections that can be modified wherever 
necessary. 

Between now and 1975 therefore, prices are assumed 
to rise by about 2.5% per annum, and real disposable income 
by about 5% per annum (rather optimistically, judging by 
past experience) whence disposable income in current prices 
will rise by about 7.5% per annum. The Government Statis
tician's population projections, assuming 15,000 per year 
net immigration and that average 1965 specific age-of-mother 
and marital status birth-rates will continue, are accepted. 



(iv) 

Numerically, estimated disposable income for the 
December quarter, 1965, is £416 million, whence 7.5% annual 
growth will result in £597 million and £857 million for 
the December quarters, 1970 and 1975 respectively. 
Individual prices for the December quarters 1970 and 1975, 
obtained by extrapolating from linear trends fitted for the 
years 1960 to 1965 are, together with assumed income and 
population, as follows:-

December quarter 

1970 1975 

Price meat 1724 2035 
Price other food 1250 1347 
Price apparel 1242 1329 
Price household operation 1284 1381 
Price miscellaneous 1490 1677 
Price II ather items" 1680 1896 
Disposable income £597 mill. £857 mill. 
Population 2.973 mill. 3.320 mill. 

All prices are indexes with base 1955=1000. 

It is emphasized that the above figures are assumptions, 
not predictions. 

To project aggregated retail demand, the first five 
prices above are aggregated as before, using official 
weights, to obtain assumed price indexes for total retail 
sales in the December quarters, 1970 and 1975, as 1371 and 
1515 respectively. The price of "other items", disposable 
income and population are as above. 
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